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Safety Notices

A CAUTION notice denotes a hazard. It
calls attention to an operating proce-
dure, practice, or the like that, if not
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could result in damage to the product
or loss of important data. Do not pro-
ceed beyond a CAUTION notice until
the indicated conditions are fully
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A WARNING notice denotes a hazard.
It calls attention to an operating pro-
cedure, practice, or the like that, if not
correctly performed or adhered to,
could result in personal injury or
death. Do not proceed beyond a
WARNING notice until the indicated
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Safety Summary

General

Before Applying
Power

Ground the
Instrument

Fuses

Do Not Operate in
an Explosive
Atmosphere

Do Not Remove the
Instrument Cover

Cleaning

Do Not Modify the
Instrument

In Case of Damage

The following general safety precautions must be observed during all phases of operation of this
instrument. Failure to comply with these precautions or with specific warnings or operating
instructions in the product manuals violates safety standards of design, manufacture, and intended
use of the instrument. Keysight Technologies assumes no liability for the customer's failure to comply
with these requirements. Product manuals are provided with your instrument on CD-ROM and/or in
printed form. Printed manuals are an option for many products. Manuals may also be available on
the Web. Go to www.keysight.com and type in your product number in the Search field at the top of
the page.

Do not use this product in any manner not specified by the manufacturer. The protective features of
this product may be impaired if it is used in @ manner not specified in the operation instructions.

Verify that all safety precautions are taken. Make all connections to the unit before applying power.
Note the instrument's external markings described in “Safety Symbols”.

If your product is provided with a grounding type power plug, the instrument chassis and cover must
be connected to an electrical ground to minimize shock hazard. The ground pin must be firmly
connected to an electrical ground (safety ground) terminal at the power outlet. Any interruption of
the protective (grounding) conductor or disconnection of the protective earth terminal will cause a
potential shock hazard that could result in personal injury.

See the user guide or operator manual for information about line-fuse replacement. Some
instruments contain an internal fuse, which is not user accessible.

Do not operate the instrument in the presence of flammable gases or fumes.

Only qualified, service-trained personnel who are aware of the hazards involved should remove
instrument covers. Always disconnect the power cable and any external circuits before removing the
instrument cover.

Clean the outside of the instrument with a soft, lint-free, slightly dampened cloth. Do not use
detergent or chemical solvents.

Do not install substitute parts or perform any unauthorized modification to the product. Return the
product to an Keysight Sales and Service Office for service and repair to ensure that safety features
are maintained.

Instruments that appear damaged or defective should be made inoperative and secured against
unintended operation until they can be repaired by qualified service personnel.

A CAUTION notice denotes a hazard. It calls attention to an operating procedure, practice, or the
like that, if not correctly performed or adhered to, could result in damage to the product or loss of
important data. Do not proceed beyond a CAUTION notice until the indicated conditions are fully
understood and met.

A WARNING notice denotes a hazard. It calls attention to an operating proced ure, practice, or the
like that, if not correctly performed or adhered to, could result in personal injury or death. Do not
proceed beyond a WARNING notice until the indicated conditions are fully understood and met.
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Safety Symbols

Table 1 Safety Symbol

Symbol Description

Direct current

Alternating current

Both direct and alternating current

f\l Three phase alternating current

Three phase alternating current

l ¢

w

Earth ground terminal

Protective earth ground terminal

Frame or chassis ground terminal

Terminal is at earth potential

Equipotentiality

Neutral conductor on permanently
installed equipment

Line conductor on permanently installed
equipment

On (mains supply)

Off (mains supply)

Stand by (mains supply). The instrument is
not completely disconnected from the
mains supply when the power switch is in
the standby position

In position of a bi-stable push switch

IGO0~ EHFI®IS
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Symbol Description

Out position of a bi-stable push switch

Equipment protected throughout by
DOUBLE INSULATION or REINFORCED
INSULATION

Caution, refer to accompanying
documentation

Caution, risk of electric shock

Application around and removal from
HAZARDOUS LIVE conductors is
permitted

Caution, hot surface
lonizing radiation

Indicates that antistatic precautions
should be taken

Do not apply around or remove from
® HAZARDOUS LIVE conductors

CATI IEC Measurement Category |
CAT Il Measurement Category Il
CAT Il Measurement Category Il
CAT IV Measurement Category IV
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Compliance and Environmental Information

Table 2 Compliance Information

Safety Symbol Description

Q

@

ﬁﬁb

ECC-REM-ATI
TELSAZ1 A

ISM
ICES/NMB-001

&y

CSA is the Canadian certification mark to demonstrate compliance with the Safety
requirements.

The C-tick mark is a registered trademark of the Spectrum Management
Agency of Australia. This signifies compliance with the Australia EMC
Framework regulations under the terms of the Radio Communication Act
of 1992.

CE compliance marking to the EU Safety and EMC Directives.
ISM GRP-1A classification according to the international EMC standard.
ICES/NMB-001 compliance marking to the Canadian EMC standard.

KC certification mark to demonstrate compliance with the South Korean EMC
requirements.

South Korean Class A EMC declaration

This equipment is Class A suitable for professional use and is for use in
electromagnetic environments outside of the home.

This is the symbol for an industrial, Scientific, and Medical Group 1 Class A product

ICES/NMB-001 indicates that this ISM device complies with the Canadian ICES-001

Product With Toxic Substance 40 yr EPUP

Table 3 Environmental Information

Safety Symbol

2

Description

Notice for the European Community: This product complies with the WEEE
Directive (2002/96/EC) marking requirements. The affixed label indicates

that you must not discard this electrical/electronic product in domestic household waste.

Product Category: With reference to the requirement types in the WEEE Directive Annex |, this

product is classed as a “Monitoring and Control Instrumentation” product.
Do not dispose in domestic household waste.

To return unwanted products, contact your local Keysight office, or see
www.keysight.com/environment/product/ for more information.
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Using the Keysight Logic and Protocol Analyzer

The Keysight Logic and Protocol Analyzer application is used with:

modules in Keysight AXle chassis (for example the U4154A/B Logic Analyzer module in M9502A
portable 2-slot chassis)

modules in Keysight Digital Test Console chassis (for example the U4002A portable 2-slot
chassis)

16850-series logic analyzers.

It can also be used by itself on a Windows Vista/7/8/8.1 or Windows Server 2008/2012 computer
for remote access (see page 75) of logic analysis systems on the network, or for offline analysis
(see page 194) of captured data.

This user guide provides the following information.

What's New (see page 21)

Getting Started (see page 55)

Probing the Device Under Test (see page 73)

Connecting to a Logic Analysis System (see page 75)

Setting Up the Logic Analyzer (see page 87)

- Configuring Logic Analyzer Modules (see page 88)
"Setting Up Probes" (in the online help)
Setting the Logic Analyzer Threshold Voltage (see page 91)
Defining Buses and Signals (see page 93)
Choosing the Sampling Mode (see page 106)
Setting Up Symbols (see page 118)
Installing Licensed Hardware Upgrades (see page 124)

Capturing Data from the Device Under Test (see page 127)
Setting Up Quick (Draw Box) Triggers (see page 129)
Specifying Simple Triggers (see page 132)
Specifying Advanced Triggers (see page 138)
Triggering From, and Sending Triggers To, Other Modules/Instruments (see page 164)
Storing and Recalling Triggers (see page 172)
Running/Stopping Measurements (see page 174)
Saving Captured Data (and Logic Analyzer Setups) (see page 176)
Extending Capture Capability with COM/DCOM (see page 186)

Analyzing the Captured Data (see page 187)
Offline Analysis (see page 194) (after Loading Saved Data and Setups (see page 188))
Analyzing Waveform Data (see page 197)
Analyzing Listing Data (see page 212)
Displaying Names (Symbols) for Bus/Signal Values (see page 220)
Marking, and Measuring Between, Data Points (see page 222)
Searching the Captured Data (see page 240)
Comparing Captured Data to Reference Data (see page 250)
Viewing Source Code Associated with Captured Data (see page 253)
Analyzing Packet Data (see page 259)
Analyzing the Same Data in Different Ways (Using the Window) (see page 283)
Setting the System Trigger and Skew Between Modules (see page 288)
Using Display Windows (see page 289)
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Printing Captured Data (see page 290)
"Using Tools" (in the online help)
"External Oscilloscope Time Correlation and Data Display" (in the online help)
"Using the Pattern Generator" (in the online help)
"Using the PCle Gen3 Analyzer"
Managing Software Licenses (see page 293)
Updating Software (see page 299)
Solving Problems (see page 303)
Concepts (see page 325)
Reference (see page 357)
Glossary (see page 537)
"COM Automation" (in the online help)
"XML Format" (in the online help)

See Also - * "AXle based Logic and Protocol Analysis - Installation Guide”
& “AXle based Logic and Protocol Analysis — Quick Start Guide”
A~ "16850 Series Portable Logic Analyzers Installation/Quick Start Guide”
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KEYSIGHT

TECHNOLOGIES

Keysight Logic and Protocol Analyzer
User Guide

What's New

In this release, version 06.00, of the Keysight Logic and Protocol Analyzer application, the following
changes have been made:

The Keysight Logic and Protocol Analyzer application now adds support for a new AXle-based
module U4154B to capture and analyze DDR 2/3/4 and LPDDR 2/3/4 data. U4154B is installed in
a Keysight AXle chassis and configured and controlled using the Keysight Logic and Protocol
Analyzer application. This module supports three cards in a multi-card set and has improved clock
qualifiers to capture traces out of reset. This module enables DDR4 interposer to perform full data
capture at speeds > 2.5 GB/s. Refer to the U4154B Logic Analyzer Notes to know more.

The support for legacy logic analysis systems such as 16760/1680XA/1682XA/16962A/168x/9x
has been removed from the Logic and Protocol Analyzer software. These systems are supported
only on the software version 5.9 or earlier.

U4431A MIPI M-PHY Analyzer module -

- Transaction decoding - You can now compute and view decoded transactions from the
captured MPCle data using the newly added Transaction Decode tab in the Protocol Viewer.
Refer to the help book Viewing Decoded Transactions in the U4431A MIPI M-PHY Analyzer
module online help to know more.

Offline performance summary computation - You can now compute and view offline
performance summary from the captured MPCle data using the newly added Performance
Overview tab in the Protocol Viewer. This tab presents statistics for various performance
parameters in tabular as well as charts form. Refer to the help book Viewing Offline
Performance Summary in the U4431A MIPI M-PHY Analyzer module online help to know more.

A new feature, Flow Control is now available in the Performance Overview tab of the Protocol
Viewer. This feature allows you to compute and track the available flow control credits for the
data trace that has bidirectional MPCle traffic. Refer to the topic Viewing Offline Performance
Summary in the U4431A MIPI M-PHY Analyzer module online help to know more.

U4301B PCle Gen3 Analyzer module - The following enhancements have been made.

- Traffic overview chart - The Traffic Overview tab in the Protocol Viewer now provides a traffic
overview band chart based on the packet types.
Filtering improvements - The procedure for filtering packets in the Protocol Viewer has been
simplified. A new button has been added to the Protocol Viewer to set up the filtering options.

Simpler packet search - The procedure for searching packets in the Protocol Viewer has been
simplified. A new text box has been added to the Protocol Viewer's upper pane to allow you to
search on the basis of packet names. This text box has the AutoComplete feature.

Eliminate separate view

Capture InitFC - The Performance Overview tab in the Protocol Viewer now has the feature to
set the InitFC discovered in the trace as the default InitFC.

Flow control for header packets - The Performance Overview tab in the Protocol Viewer now
provides options for setting Header Flow Control Init values.

Equalization summary for Gen3 training sequences - The LTSSM Overview tab in the Protocol
Viewer now provides Equalization Summary section for Gen 3 training sequences exchanged
between the link partners.

1 button computation - A new Compute button has been added to the Protocol Viewer that
allows you to compute traffic overview statistics, decoded transactions, and offline
performance summary for the captured packets by a single click of this button.
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What's New

now adds support for a new AXle-based module introduced with this release to capture and
decode M-PHY, UniPro, UFS, SSIC, and CSI-3 data. This module is installed in an Keysight AXle

chassis and configured and controlled using the Keysight Logic and Protocol Analyzer application.
Refer to the U4437 M-PHY Analyzer Online Help to know how to configure and use with module.

U4301 PCle Gen3 analyzer module -

1

In this release, version 05.80, of the Keysight Logic and Protocol Analyzer application, the following
changes have been made:

U4431A MIPI M-PHY Analyzer module - The Keysight Logic and Protocol Analyzer application

You can now decode AHCI transactions as well in addition to NVMe and PCle transactions
from the data captured by the U4301 module. Refer to the topic Computing and Viewing
Decoded Transactions in the U4307 PCle Gen3 Analyzer Online Help for more information.

A new feature, Flow Control is now available in the PCle Performance Overview tab of the
Protocol Viewer. This feature allows you to compute and track the available flow control credits
for the data trace that has bidirectional PCle traffic. Refer to the topic Viewing Offline
Performance Summary in the U4307 PCle Gen3 Analyzer Online Help for more information.

DDR/LPDDR tools enhancements -

A new tool named DDR/LPDDR Custom Configuration Creator has been added to the Keysight
DDR Setup Assistant and Eyefinder software package. This tool allows you to define the
footprints layout as per your custom probing solution used in the DDR/LPDDR setup and then
create an XML configuration file based on this footprint information. Refer to the tool’s online
help to know more. The online help is accessible from the tool’s GUI and also installed at
<logic and protocol analyzer install location> \help\.

- The B4623 LPDDR Decoder now supports decoding and displaying the entry to and exit from

Self Refresh and Power Down events. Refer to the topic Decoding Self Refresh and Power
Down Events in the LPDDR Bus Decoder Online Help.

Five new LPDDR2/3 tests have been added to the DDR Post Process Compliance tool to
handle compliance parameters related to power down and self refresh modes. Three of these
tests have also been added to the Real Time Compliance tool.

Support for DDR4 running at > 2.5GHz added.

Trigger on edge - For 16850-series and U4154A logic analyzer modules, you can now set a
trigger on Rising, Falling, or Either edge in the Timing - Asynchronous sampling mode as well as
State -Synchronous sampling mode. Refer to the topics Specifying Simple Triggers and

Specifying Advanced Triggers in the Logic and Protocol Analyzer online help.
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In this release, version 05.70, of the Keysight Logic and Protocol Analyzer application, the following
changes have been made:

16850 series portable logic analyzers - With this release, the Keysight Logic and Protocol
Analyzer application can also be installed and used with the newly introduced 16850 series
portable logic analyzers. Refer to the topic 16850-Series Logic Analyzer Notes to know more
about this new series of logic analyzers.

Transaction decoding - You can now compute and view decoded transactions from the captured
PCle data using the newly added Transaction Decode tab in the Protocol Viewer. Currently, the
support for decoding NVMe transactions is added. The transaction decoding feature is a licensed
option. Refer to the help book Viewing Decoded Transactions in the U4307 PCle Gen3 Analyzer
online help to know more.

Offline performance summary computation - You can now compute and view offline performance
summary from the captured PCle data using the newly added PCle Performance Overview tab in
the Protocol Viewer. This tab presents statistics for various performance parameters in tabular as
well as charts form. The offline performance summary feature is a licensed option. Refer to the
help book Viewing Offline Performance Summary in the U4301 PCle Gen3 Analyzer online help to
know more.
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In this release, version 05.60, of the Keysight Logic and Protocol Analyzer application, the following
changes have been made:

Windows 8 and Windows Server 2008 support added - With this release, you can install the
Keysight Logic and Protocol Analyzer application on a host with Windows 8 or Windows Server
2008 operating system.

Enhancements have been made to the Eyescan feature - The eyescan feature now supports
scaling the voltage axis for an entire bus to a selected value in an eyescan diagram. To know
more, refer to the topic "Setting up and Running Eyescans in U4154A/B Logic Analyzer" on
page 508.

B462X software packages - Both A and B versions of the licenses for B4621/2/3 software
packages are now supported in the Logic and Protocol Analyzer application. B version is an
upgrade to A version and therefore provides additional capabilities and features. To know more
about the feature difference, refer to the Online help of these software packages.

Repetitive run feature in the DDR Post Process Compliance tool - You can now run the selected
tests in a repetitive mode. To accomplish this, the tool runs the logic analyzer repetitively for data
acquisition and then run the tests repetitively on the newly acquired data. To know more, refer to
the DDR Post Process Compliance Tool Online Help.

BMC Firmware Upgrade utility - A new utility named BMC Firmware Upgrade has been provided.
This utility upgrades the BMC firmware of a module to the latest version provided with the Logic
and Protocol Analyzer software. To know more, refer to the Keysight AXle Based Logic Analysis
and Protocol Test Module Installation Guide.

Support for five independent modules in a chassis - You can now install and use five independent
modules in an Keysight five-slot AXle chassis. In earlier releases, a maximum of three module sets
were supported. (A module set can be either a single module or a group of modules cabled
together to operate as a module.)

“Or-ing” ARM In support added in triggering - You can now set the trigger configurations of an
AXle based module to ARM In from multiple modules in the same chassis or another connected
chassis/ logic analysis frame (in a multi-frame setup). An AXle module can now receive ARM IN
signals from an “OR’ed” combination of trigger out signals from multiple modules. Refer to the

topic "To arm one module with another module's trigger" on page 164 to know more.
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In this release, version 05.50, of the Keysight Logic and Protocol Analyzer application, the following
changes have been made:

U4421A MIPI D-PHY Analyzer and Exerciser module - The Keysight Logic and Protocol Analyzer
application now adds support for a new module introduced with this release to send D-PHY
stimulus and capture and decode D-PHY data. This module is installed in Keysight AXle chassis
and configured and controlled using the Keysight Logic and Protocol Analyzer application. Refer
to the U4427 D-PHY Analyzer and Exerciser Online Help to know how to configure and use with
module.

U4301A PCle Gen3 Analyzer module - You can now use the Keysight Logic and Protocol Analyzer
application to create a physical layer tuning (.ptu) file for tuning the U4301A analyzer for a DUT.
The creation and fine tuning of a ptu file is now GUI based. For more information, refer to the topic
Tuning the Analyzer for a Specific DUT in the U4307A PCle Gen3 Analyzer Online Help.

USB connectivity between AXle chassis and host computer - You can now connect the host
computer to the AXle chassis via PCle or USB. The USB connectivity support has been added as a
licensed option. Refer to the AXle based Logic Analysis & Protocol Test Modules Installation
Guide to know more.

B4621B, B4622B, and B4623B software packages - These packages replace the B4621A,
B4622A, and B4623A software packages and have the following new additions/updates -

B4621B - Decoder support for DDR4 added.
B4623B - Decoder support for LPDDR3 added.
B4622B -

The three tools contained in this toolset now support DDR, DDR2, DDR3, DDR4, LPDDR,
LPDDR2, and LPDDRS3. Several new tests have been added for DDR3/4 and LPDDR2/3.

A new tool Real-Time Compliance Tool has been added that evaluates DDR/LPDDR data
in real- time to detect and report violations to compliance limits specified in DDR/LPDDR
specifications. Refer to the Real-Time Compliance Tool Online Help to know more.

The DDR Validation Tool has been renamed to DDR Post Process Compliance Tool.

DDR Setup Assistant and DDR Eyescan have been enhanced to include support for LPDDR3 and
DDR4. These have also been updated to handle finding the chip select eyes in a separate
measurement from the clock. Refer to the DDR Setup Assistant online help and Modifying
General or Target-specific Scan Qualifications in this user guide to know more.
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U4301A PCle Gen3 Analyzer module

In this release, version 05.40, of the Keysight Logic and Protocol Analyzer application, the following
changes have been made:

LTSSM Overview pane added in the Protocol Viewer window - You can now view the LTSSM
states and their transitions for the PCle data that you captured using the U4301 module. A
new pane called LTSSM Overview has been introduced in the Protocol Viewer window to
display these states and transitions. To know about this feature, refer to the topic Viewing
LTSSM States and Transitions in the U4301 PCle Gen3 Analyzer Online Help.

U4154A Logic Analyzer module

Eyescan enhancements - The eyescan feature of the U4154A module has been enhanced to
allow you to modify the general as well as DDR-specific scan gualification. To know about
these enhancements, refer to the topic Modifying General or Target-specific Scan Qualification

in this Online Help.
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Version 05.30 What’s New

In this release, version 05.30, of the Keysight Logic Analyzer application, the following changes have
been made:

U4301A PCle Gen3 Analyzer module

x8 bidirectional configurations supported on a single U4301A module — With this release, a
single U4301A module can support a bidirectional (upto x8) configuration. You can use the
same U4301A module to probe and capture data in both upstream as well as downstream
directions. For detailed information on how to use the U4301A module in bidirectional
configurations, refer to the PCI Express Gen3 Hardware and Probing Guide. This guide is
available on www.keysight.com and also installed with the Logic Analyzer software at <Logic
Analyzer Install location>\help\pdfs.

U4324A PCle Gen3 Flying Lead probe support added - Besides the existing probing options,
you can now use the new U4324A flying lead probes with the U4301A Analyzer module. For
detailed information on this probe and its setup, refer to the PCI Express Gen3 Hardware and
Probing Guide. This guide is available on www.keysight.com and also installed with the Logic
Analyzer software at <Logic Analyzer Install location>\help\pdfs.

U4154A Logic Analyzer module

- A new license option - 01G has been introduced for the U4154A module. You now have two
license options, 01G and 02G available for the U4154A module. Based on the license option
that you purchase, the state speed for the U4154A module is set. A "01G" license sets
maximum state speed of U4154A to 1.4Gbs. A "02G option sets it to 2.5Gbs. These license
options do not however control and set the timing speed of the module. Besides setting the

state speed to 2.5Gbs, the 02G option also provides High Resolution (4.8 ps of time resolution)
in eyescans which is not available with the 071G option.

Eyescan enhancements - The eyescan feature of the U4154A module has been enhanced to
allow you to modify the unit interval settings, adjusting the sample position markers,
enabling/disabling the marker placements to the center of the eye and setting sample
positions to their suggested sample positions in a single click. To know about these
enhancements, refer to the topic "Setting up and Running Eyescans in U4154A/B Logic
Analyzer" on page 508 in this user guide.

U4998A HDMI Protocol/Audio/Video Analyzer and Generator module

MHL testing support added - Besides supporting HDMI 1.4a and 1.4b, the module now
supports the MHL protocol as well. You can now use this module to test MHL source and sink
DUTs as well. To know more, refer to the U4998A HDMI and MHL Protocol/Audio/Video
Analyzer and Generator Online Help.

- The Protocol Viewer window has replaced the legacy Packet Viewer window. You can now use
Protocol Viewer to display the data captured by the U4301A PCle Gen3 Analyzer module. To
know more about Protocol Viewer, refer to the topic Protocol Viewer Window in this user
guide.

See Also - "Version 05.20 What's New" on page 33
"Version 05.00 What's New" on page 35
"Version 04.00 What's New" on page 37
"Version 03.83 What's New" on page 38
"Version 03.82 What's New" on page 39
"Version 03.80 What's New" on page 40
"Version 03.70 What's New" on page 41
"Version 03.67 What's New" on page 42
"Version 03.65 What's New" on page 43
"Version 03.60 What's New" on page 44

Keysight Logic and Protocol Analyzer User Guide 31



1

32

What's New

"Version 03.55 What's New" on page 45
"Version 03.50 What's New" on page 46
"Version 03.30 What's New" on page 47
"Version 03.20 What's New" on page 48
"Version 03.00 What's New" on page 49
"Version 02.50 What's New" on page 50
"Version 02.00 What's New" on page 51
"Version 01.40 What's New" on page 52
"Version 01.20 What's New" on page 53
"Version 01.10 What's New" on page 54

Keysight Logic and Protocol Analyzer User Guide



What's New 1

Version 05.20 What’s New

In this release, version 05.20, of the Keysight Logic Analyzer application:

You can now use the Keysight AXle M9536A Embedded Controller module as the host computer
with the AXle based instrument modules installed in AXle chassis. The instrument modules that
support this controller module include U4998A HDMI Analyzer, U4301A PCle Gen3 Analyzer, and
U4154A Logic Analyzer modules. The Embedded Controller module is a one-slot module that
needs to be installed in slot 1 of the AXle chassis.

Windows 7 support has been added for the 16800 and 16900 series of Logic Analyzers with serial
number MY51420101 or higher. With the 05.20.0000 release of the Keysight Logic Analyzer
application, 16800-series logic analyzers and 16900-series logic analysis systems are shipped
from the factory with Windows 7 operating system. Refer to the 16800 and 16900 Install guides to
know about the Windows 7 specific procedures, firewall settings and the new recovery procedure
of 16800 and 16900 series of Logic Analyzers for Windows 7. These guides are installed with the
Logic Analyzer software at <Logic Analyzer Install location>\help\pdfs.

U4301 PCle Analyzer module - The following changes have been made to the U4301A PCle Gen3
Analyzer module.

- The Protocol Viewer window now has an additional tab - Traffic Overview” in its lower pane.
This tab displays the traffic statistics for the captured PCle packets displayed in the upper
pane of Protocol Viewer. It displays the count of captured packets based on packet types and
the link direction (upstream or downstream). Refer to the topic Viewing PCle Gen3 Packets in
the U4301 PCle Gen3 Analyzer online help to know more.

A new feature “CSV Export” has been added to the Protocol Viewer window. This feature allows
you to export the displayed PCle packet data from Protocol Viewer to a specified .csv file. Refer
to the topic "Viewing PCle Gen3 Packets" in the U4301 PCle Gen3 Analyzer online help to
know more.

U4154A Logic Analyzer module - The following changes have been made to the U4154A module
features.

A new license option - 01G has been introduced for the U4154A module. You now have two
license options .01G and 02G available for the U4154A module. Based on the license option
that you purchase, the state speed for the U4154A module is set. A "01G" license sets
maximum state speed of U4154A to 1.4Gbs. A "02G option sets it to 2.5Gbs. These license
options do not however control and set the timing speed of the module. Besides setting the
state speed to 2.5Gbs, the 02G option also provides High Resolution (4.8 PS of time resolution)
in eyescans which is not available with the 01G option.

- The eyescans that you set up and run using the U4154A module now include a scan resolution
selection feature. If you have the 02G license of the U4154A module, you can either choose a
Normal or a High resolution for eyescans. To know more, refer to the topic "Setting up and
Running Eyescans in U4154A/B Logic Analyzer" on page 508 to know more about the eyescan
resolutions.

You can now export eyescan data from the Eye Scan - Sample Position and Threshold Settings
dialog box to a specified .csv file. To know more, refer to the topic "Setting up and Running
Eyescans in U4154A/B Logic Analyzer" on page 508.

- The Transitional / Store Qualified Half Channel 5.0 GHz mode is now available as a Timing
mode sampling option for the U4154A module. For details on this mode, refer to "U4154A
Logic Analyzer Notes" on page 492.
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In this release, version 05.00, of the Keysight Logic Analyzer application:

You can now use the Keysight Logic Analyzer application with the new U4154A Logic Analyzer
module hosted in the new Keysight AXle chassis (for example the M9502A portable 2-slot
chassis). U4154A is a 136 channel AXle based high speed state and timing logic analyzer.

Trigger capabilities have been enhanced with more levels and deeper bursts (burst levels
increased from 4 to 8). New event counter added for specifying the trigger action.

12.5 GHz Timing zoom support added for the U4154A Logic Analyzer module. The support has
been added for state as well as timing sampling modes.

The eye scan feature has been added for U4154A to determine optimal threshold voltage and
sample position settings for individual channels and automatic adjustment of these settings. Eye
scan triggers added to add trigger conditions for the samples that U4154A takes during the eye
scan.

One state clock provided to generate state clock signals for the U4154A logic analyzer module.
Four state clock qualifiers have been added to allow you to add conditions to the state clock
using qualifiers.

The Force Prestore option added in the sampling trigger position.

Advanced probe settings enabled for U4154A and 16962 logic analyzers. You can enable or
disable the peaking at the channel/pod/module level for the probing system used for these logic
analyzers.

Two full channel modes (Full channel at 2.5 GHz and Transitional / Store qualified Full channel at
2.5 GHz) and one half channel mode at 5.0 GHz supported for U4154A. Quarter channel timing
mode and Transitional / Store qualified Half channel mode not available for the U4154A Logic
Analyzer module.

DDR Setup Assistant tool enhanced to support the set up of the U4154A Logic Analyzer using this
tool with automated steps for determining and setting up the sample positions for command,
address, and data read and write signals.

Support for Keysight U4998A HDMI Protocol/Audio/Video capture and generate (PAG) module
added. You can now use the Keysight Logic Analyzer application with this module hosted in the
Keysight AXle or AMP chassis.

Data storage qualifiers, ASPM (power management) support, and lane viewer added in the
U4301A PCle 8 Gbps protocol analyzer.
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What's New

1

The Keysight Logic Analyzer application adds support for the new Keysight Digital Test Console

chassis (for example the U4002A portable 2-slot chassis) and the U4301 PCle Gen3 analyzer
blade. See "U43071 PCle Gen3 Analyzer—At a Glance" (in the online help).

The DDR Setup Assistant has been added. The DDR Setup Assistant helps you properly set up a
logic analysis system given the type of logic analyzer, DDR bus, and probing solution. Many of the

set up steps are now automated. See "DDR Setup Assistant—At a Glance" (in the online help).

The "LPDDR Bus Decoder" (in the online help) software is now available; it lets you view

transactions, commands, and data captured on LPDDR buses.
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In version 03.83, of the Keysight Logic Analyzer application:

Colorized DDR2/DDRS3 eye scan measurements, using the 16962A logic analyzer module, were
added. These measurements provide new DDR measurement capabilities:

Place sample points far more accurately than ever before to get the most reliable data capture.

- View event qualified eye diagrams to assess both functional and parametric behavior of the
device under test. With this new capability, you can rapidly view eye characteristics and
identify design defects like inter-symbol interference and driver contention.

Gain signal integrity insight and identify problem signals quickly by simultaneously scanning
all of the signals in your system.

The N4851B MIPI D-PHY acquisition probe and N4861B MIPI D-PHY stimulus probe were
supported. Also, the capabilities of existing N4851A and N4861A MIPI D-PHY probes are
enhanced (as described below with the purchase of the N4851U-004).

MIPI D-PHY analysis additions:
3 and 4 lane analysis support at up to 940 Mb/s for the N4851B.

3 and 4 lane analysis support at up to 800 Mb/s for the N4851A (requires purchase of the
N4851U-004 to access this capability).

Stimulus capabilities:
3 lane stimulus support at up to 1T GB/s for the N4861B.

3 lane stimulus support at up to 500 Mb/s for the N4861A (requires purchase of the
N4851U-004 to access this capability).

For more information, see "N4851A/B, N4861A/B MIPI D-PHY Acquisition/Stimulus Probes" (in
the online help).

The Add External Oscilloscope wizard was updated to support the latest Keysight oscilloscopes.
For the complete list of supported oscilloscopes, see "External Oscilloscope Time Correlation and
Data Display" (in the online help).

The Add or Remove Keysight Logic Analyzer Software tool was updated to let you manage
releases, that is, to let you remove old releases and free disk space. See Chapter 9, “Updating
Software,” starting on page 299.
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See Also

In version 03.82, of the Keysight Logic Analyzer application:

What's New

1

The new 16962A logic analyzer card was supported in the 16900-series logic analysis system. See

"U4154A Logic Analyzer Notes" on page 492.
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See Also

In version 03.80 of the Keysight Logic Analyzer application:

Timing analysis modes and additional triggering capabilities were added to the 16960A logic
analyzer.

The Keysight Logic Analyzer application supported the Windows® Vista operating system in
addition to the Windows® XP operating system.

An option in the Filter/Colorize tool to specify how the operation is applied across multiple data
sources was added. See "To change the "across all data" option" (in the online help).

An option to accumulate waveforms in the Waveform window was added. See "To accumulate
waveforms" on page 206.

There were additions to the Signal Extractor tool to allow it to convert timing analysis captures of
serial buses into samples that can be decoded and displayed using the Packet Decoder and
Packet Viewer. See "What's New in the Signal Extractor Tool" (in the online help).
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Version 03.70 What's New

See Also

In version 03.70 of the Keysight Logic Analyzer application:

Support for the new 16902B logic analysis system was added.

The N4850A DigRF v3 acquisition probe for decoding and displaying DigRF v3 signals and the
N4860A DigRF v3 stimulus probe for generating digital signals to emulate baseband IC or RF IC
signals was supported. See "N4850/60A DigRF v3 Acquisition/Stimulus Probes" (in the online
help).

The Run Properties dialog that lets you save captured data after each run and stop after a certain
number of repetitive runs was added. See Run Properties Dialog (see page 418).

The Protocol Development Kit (PDK) editor added intelligent context-sensitive popup menus that
show valid XML elements and attributes at the cursor location. These popup menus make editing
protocol definition files easier. There have also been some minor improvements to the protocol
description file XML elements and attributes, the Packet Decoder tool, and the Packet Viewer
window. See "Protocol Development Kit (PDK)" (in the online help).

The COM Connection Tool for testing the COM Automation connection between a controller PC
and a logic analysis system was added. See "Test your Distributed COM connection" (in the online
help).

The "Signal Extractor" (in the online help) tool was enhanced with new commands and debugging
features to help extract data from one input bus/signal and place it on multiple output
buses/signals.

The Keysight Logic Analyzer application required the Windows® XP operating system and no
longer supported the Windows 2000 operating systems.
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In version 03.67 of the Keysight Logic Analyzer application:

The Add or Remove Keysight Logic Analyzer Software tool was added to help you manage your
logic analyzer software and keep it up to date. See Updating Software (see page 299).

The "FPGA Dynamic Probe for Xilinx FPGAs" (in the online help) supported connecting to JTAG
cables on remote PCs or logic analysis systems.

The pattern generator was enhanced to: let you find instructions or vectors in the sequence, let
you use macro, loop, and comment instructions when importing vectors from CSV format files
(exporting to CSV format files still gives compiled sequences), and let you change the colors
associated with instructions and macros. See "Using the Pattern Generator" (in the online help).

The Add External Oscilloscope wizard was updated to set up an external oscilloscope module that
can import digital channel data from mixed-signal oscilloscopes as well as analog channel data.
Also, the update allowed external oscilloscope modules to be correlated with split logic analyzer
modules. See "External Oscilloscope Time Correlation and Data Display" (in the online help).

The external protocol analyzer correlation software supported the N5319A interconnect cable that
provides more flexible cross-triggering (via flags). See "External Protocol Analyzer Time
Correlation" (in the online help).

The Status dialog was updated to show more information in the columns of the display and lets
you choose which columns are displayed. See Status Dialog (see page 430).
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See Also

In version 03.65 of the Keysight Logic Analyzer application:

What's New 1

The new 169518 logic analyzer card was supported in the 16900-series logic analysis system.

The new "Protocol Development Kit (PDK)" (in the online help) lets you edit and create protocol
description files in order to decode, display, and trigger on customized packet data.
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Version 03.60 What's New

In version 03.60 of the Keysight Logic Analyzer application:
You could control the new 16901A logic analysis system.
The new 169508 logic analyzer card was supported in the 16900-series logic analysis system.

The "FPGA Dynamic Probe for Altera FPGAs" (in the online help) add-in software was introduced;
it lets you probe signals internal to FPGAs.

You could set up an external protocol analyzer and a logic analyzer to cross-trigger and make
time-correlated measurements (using markers). See "External Protocol Analyzer Time Correlation"
(in the online help).

You could open ALA format configuration files "read-only" in any Keysight Logic Analyzer
application instance (without licenses for tools, windows, etc. that may be in the configuration).
See ALA vs. XML, When to Use Each Format (see page 352).

See Also - "Version 03.55 What's New" on page 45
"Version 03.50 What's New" on page 46
"Version 03.30 What's New" on page 47
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Version 03.55 What's New

In version 03.55 of the Keysight Logic Analyzer application:

The E9524A MicroBlaze trace toolset updated the "inverse assembler" (in the online help) to
support MicroBlaze version b.

See Also - "Version 03.50 What's New" on page 46
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In version 03.50 of the Keysight Logic Analyzer application:

You could control the new 16800-series logic analyzers.

You could view decoded packet data in the new Packet Viewer window. See Analyzing Packet
Data (see page 259).

The "Xilinx FPGA Dynamic Probe" (in the online help) added support for MicroBlaze trace cores
(MTC) and there was a new E9524A MicroBlaze trace toolset that provides "inverse assembly" (in
the online help).

You could use the new Demo Center (see page /1) application to view logic analysis system
feature demonstrations.

You could use the new "Signal Extractor" (in the online help) tool to extract data from one input
bus/signal and place it on multiple output buses/signals. This is useful for extracting | and Q data
from simple serial protocols or remultiplexing high-speed digital data that has been
demultiplexed onto additional logic analyzer channels.

You could connect to another logic analysis system without having to go offline first. See
Connecting to a Logic Analysis System (see page 75).

There were improvements for multiframe logic analysis systems (see page 353), especially for
performance multiframe configurations.

You could rename the bits of a bus and view them when the bus is expanded in the Waveform
display window. See To rename the bits of a bus (see page 96).

You could add separator rows to the Waveform display window. See To insert separator rows (see
page 204).

A graphical trigger was added when viewing module details in the Status dialog (see page 430).

You could import external data into the logic analysis system from module binary (ALB) format
files as well as module CSV format text files. See Using Data Import Module.

There was a "Force Prestore" option to ensure that the specified percentage of pre-trigger
memory is filled before the logic analyzer begins looking for a trigger. Timing mode used to
behave this way while state mode did not. With the "Force Prestore" option, you can choose the
desired behavior for both sampling modes. See To specify the trigger position (see page 115).

You could use the logic analysis system's 10 MHz CLOCK IN input to keep a logic analyzer and an
external oscilloscope in sync over long acquisitions. See " Correlation Drift Over Long
Acquisitions" (in the online help).

You could export Listing display window data to 16700 ASCII format files. See To export data to
16700 ASCII format files (see page 183).
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In version 03.30 of the Keysight Logic Analyzer application:

You could add an external oscilloscope without the time correlation fixture. Default (typical)
deskew values for your logic analyzer and oscilloscope models were used. You could still use the
time correlation fixture to get the most accurate deskew values for the actual instruments being
used. See " External Oscilloscope Time Correlation and Data Display" (in the online help).

You could import external oscilloscope data and view it faster with import and waveform drawing
performance improvements.

You could activate software licenses, access floating license servers, and borrow floating licenses
much easier using the new license manager interface. See Managing Software Licenses (see
page 293).

You could import external data into the logic analysis system and analyze it just like data acquired
by logic analyzer modules. See Using Data Import Modules.

You could use these new VBA (Microsoft Visual Basic for Applications) macros and VbaView
windows:

SendToExcel VBA macro that sends captured data to Microsoft Excel.

SendToPatternGeneratorModule VBA macro that sends captured data to a pattern generator
module.

Timing Compare VbaView window that compares timing analyzer data with a specified
tolerance (plus or minus a number of samples).

See Tools Menu (see page 362), Windows Menu (see page 368), and the online help included
with the macro or VbaView window.

You could use MatLab in conjunction with the logic analysis system more easily with the new
MatlLab Connectivity and Analysis package. This licensed package contains these VBA macros
and VbaView windows:

SendToMatLab VBA macro that sends logic analyzer data to MatLab.

MatLab Analysis VbaView window that sends logic analyzer data to MatLab for processing and
displays the results in an XY scattergram chart.

FFT VbaView window that performs a Fast Fourier Transform on logic analyzer data and
displays the results in a line chart.

See the online help included with the VBA macro and VbaView windows.

You could use additional remote programming commands with the updated Remote
Programming Interface (RPI) compatibility package. See "Using the Remote Programming
Interface (RPI)" (in the online help).
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In version 03.20 of the Keysight Logic Analyzer application:

The 16760A logic analyzer card was supported in the 16900-series logic analysis system.

You could import data from external oscilloscopes. The Keysight 6000-series oscilloscopes were
added to the list of supported oscilloscopes. Also, a new VbaView window let you use the
oscilloscope's web interface from within the Keysight Logic Analyzer application. See " External
Oscilloscope Time Correlation and Data Display" (in the online help).

The "Serial To Parallel" (in the online help) tool for converting serial data streams into parallel bus
data was introduced.

The "Xilinx FPGA Dynamic Probe" (in the online help) add-in software was updated to support
automatic set up features.

Pattern generator compiled vectors were saved in XML format configuration files as well as ALA
format configuration files. See "Using the Pattern Generator" (in the online help).

Microsoft Visual Basic for Applications (VBA) macros and VbaView windows were saved in XML
format configuration files as well as ALA format files. See "Distributing VBA Code" (in the online
help).

You could disable multiple modules at the same time and choose whether or not to remove their
connections to tools and display windows. When you leave connections, buses/signals associated
with disabled modules remain in display windows, but they have no data. See To disable and
enable modules (see page 88).
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Version 03.00 What's New

In version 03.00 of the Keysight Logic Analyzer application:

The 16720A pattern generator card was supported in the 16900-series logic analysis system. See
"Using the Pattern Generator" (in the online help).

The eye finder feature for automatically adjusting state mode sampling positions was enhanced to
automatically determine optimal threshold voltage settings as well. See Understanding State
Mode Sampling Positions (see page 339).

Microsoft Visual Basic for Applications (VBA) was been integrated into the Keysight Logic
Analyzer application to let you easily automate measurements and add custom control and data
visualization tools.

See Also - "Version 02.50 What's New" on page 50
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In version 02.50 of the Keysight Logic Analyzer application:

The eye finder feature for automatically adjusting sampling positions in state mode was made
available for 1680- and 1690-series logic analyzers (this feature was previously only available for
logic analyzers in the 16900-series logic analysis system).

The "Xilinx FPGA Dynamic Probe" (in the online help) add-in software was introduced; it lets you
probe signals internal to FPGAs.

The "General Purpose Probe" (in the online help) add-in software was added; it lets you set up
probe definitions in order to:

Cause device under test pin/pad numbers to appear in the Buses/Signals setup tab.
Document logic analyzer pod connections.
Prepare for importing netlist files to automatically define buses/signals.

The "PCl Express Analysis Probe" (in the online help) add-in software (for the N4220A/B PClI
Express analysis probe) was introduced, and the new Packet Decoder tool was used to decode
PCI Express bus data.

In the window, a separate column for probes (general purpose, FPGA dynamic, PCI Express, etc.)
was added, and you were able to access probe properties from there.

"Version 02.00 What's New" on page 51
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Version 02.00 What's New

In version 02.00 of the Keysight Logic Analyzer application:

You could control the new 16900-series logic analysis system and access the new features
associated with it. The same Keysight Logic Analyzer application controls the 1680- and
1690-series logic analyzers and can be used by itself on Windows XP/2000 computers for remote
access (see page 75) or offline analysis (see page 194).

The ability to split logic analyzer modules was added. This is useful for analyzing buses with
different clocks.

With multiple logic analyzer modules, the ability to identify which is the system trigger and
specify the skew between the modules was added.

The eye finder feature for automatically adjusting sampling positions in state mode was added for
logic analyzers in the 16900-series logic analysis system.

The ability to load program symbols from compiler-generated output files was added.

The ability to display the high-level language source code associated with captured data and set
up triggers based on source code locations was added in the new Source display window.

A new dual-sample state sampling clock mode, often used to capture DDR memory bus activity,
was added.

The Netlist Import dialog was reorganized and a separate dialog for defining probes was added.

New System Summary and Status dialogs for displaying information about the logic analysis
system were added.

Performance improvements were made: waveform drawing became much faster, and the Keysight
Logic Analyzer application was made into a multi-threaded application.

See Also - "Version 01.40 What's New" on page 52
"Version 01.20 What's New" on page 53
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52

Version 01.40 of the Keysight Logic Analyzer application:

Let you display the same data in multiple windows by using the window (which replaced the
previous Tool dialog); for example, you could display the same data filtered in one Listing window
and unfiltered in another Listing window.

In the Buses/Signals dialog, you could reorder bits assigned to a bus/signal name. This is useful in
cases where buses in the device under test are not probed by consecutive logic analyzer channels.

Also in the Buses/Signals dialog, you could import bus/signal names and assignments from a
netlist file.

Let you time-correlate data captured by the logic analyzer to data captured by external Infiniium
oscilloscopes using the E5850A time-correlation fixture.

Let you control logic analyzers with remote programs that communicate with the Instrument COM
Automation Server, included with the Keysight Logic Analyzer application.

Let you save more logic analyzer configuration information to generic XML configuration files. You
could save trigger specifications in XML format and transfer them between different logic
analyzers. Also, you could use portions of generic XML configuration files with several of the COM
automation commands.

Let you show statistics in interval markers and stop a repetitive measurement or send an e-mail
message on particular statistic values.

Let you use the Compare window's properties, and the Difference Properties tab, to specify the
run until options. (The Compare window's Run Until button was removed.)
Let you use the quick pick bus/signal name selection feature to quickly select from recently used

names. This feature was added to the Filter/Colorize tool properties dialog and to the advanced
trigger setup dialog.

ﬂ IBus.-"SignaI j MyBus2 |7

Select from dialog *°  Recent selections

When exporting data to comma-separated value (CSV) files, you could choose to export data
from selected buses/signals. Also, you could select the number base of the data that is exported.

In the advanced trigger setup dialog, you could re-group events.

Let you lock the scrolling on display windows (for example, Waveform, Listing, or Compare) so
that when one window is scrolled, all locked windows are scrolled as well. You can find the Lock
property with other windows property settings.

Let you set the delay between repetitive measurements so that you could look at the captured
data before deciding whether to stop the measurement.

"Version 01.20 What's New" on page 53
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Version 01.20 What's New

Version 01.20 of the Keysight Logic Analyzer application:
Let you, in the timing (asynchronous) sampling mode, trigger on multiple glitches/edges.
Let you perform a simple compare of captured data sets.

Added the ability to save/load user-defined symbols to/from XML format logic analyzer
configuration files.

This meant you could use text processing tools to re-format symbol information from software
development tools, insert them into an XML format configuration file, and load them into the
Keysight Logic Analyzer application.

Contained an APl and documentation to enable inverse assembler and analysis tool development.
Extended its offline analysis capability to 16700-series logic analyzers.

See Also - "Version 01.10 What's New" on page 54
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Version 01.70 What's New

Version 01.10 of the Keysight Logic Analyzer application:
Added a Japanese version of the online help.
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2 Getting Started

Tutorial - Getting to know your logic analyzer

The following tutorial is intended to give you a quick of logic analyzer basics. In addition to learning
the concepts of logic analysis, you will see some of the logic analyzer's more common features by
going through a measurement. Finally, you are shown some easy time saving tasks that can quickly
make you as productive as a more experienced user.

Logic analysis - When should you use an oscilloscope? (see page 326)
basicS - When should you use a logic analyzer? (see page 327)
What is a logic analyzer? (see page 328)

Timing analyzer:
Sampling clock (see page 328)
Sampling (see page 328)
- Triggering (see page 329)
State analyzer:
Sampling clock (see page 330)
Sampling (see page 331)
- Triggering (see page 331)

Measurement  The following does not require an active device under test. However, in order to show features that

work on data, you are asked to load a configuration file between steps 5 and 6 that contains data to
finish the exercise.

Turning on the logic analyzer (see page 56)
Connecting to the device under test (see page 57)
Setting up bus/signal names (see page 58)
Setting the acquisition mode (see page 59)
Setting up a simple trigger (see page 59)

Open the tutorial configuration file (see page 60)
Using markers (see page 60)

Zooming in on the data (see page 61)

Time saving tasks - Loading and saving configuration files (see page 62)
Saving and recalling trigger setups (see page 62)
Quick marker measurements (see page 63)
Searching data (see page 64)
Toolbars, tool tips, and mouse shortcuts (see page 65)

See Also - Product Overviews (see page 482)

Turning on the logic analyzer

[ Tutorial Home (see page 56) ] [ Next Topic (see page 57) ] [ Previous Topic (see page 331) ]
1 Plug in the power cable and press the front-panel On/Off button.

2 From the Windows Start bar, click Start>Programs>Keysight Logic Analyzer>Keysight Logic
Analyzer.
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. Keysight License Manager

. Keysight Logic Analyzer
75 Add or Remove Logic Analyzer Softy
E Cantributed Files

B Keysight LPA Help
B} Keysight LPA Readme
%% Logic Analyzer Demo Center =
| Utilities |
. Maintenance i
. Microsoft Office I
| PGP iE
. SharePoint [
. Software Lifecycle Management |
. Startup [
. Symantec Endpoint Protection -

4 Back

| |Search programs and files 2 |

Optional: If you have a logic analyzer shortcut icon on screen, double-click the icon.

Connecting to the device under test

[ Tutorial Home (see page 56) ] [ Next Topic (see page 58) ] [ Previous Topic (see page 56) ]

The first step in using a logic analyzer is to probe signals in the device under test.

In this tutorial, no probe connections are required. Later on in this tutorial, you are asked to load a
configuration file containing data to simulate the results of a probed device under test.

For more information about probing options, see Probing the Device Under Test (see page 73).
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Setting up bus/signal names

Delete bus/signal
names

TIP

[ Tutorial Home (see page 56) ] [ Next Topic (see page 59) ] [ Previous Topic (see page 57) ]
By default, the analyzer has one bus (My Bus 1) set up in the interface. The following exercise cleans
up the display defaults and re-configures the bus/signal setup for a new measurement.

1 In the menu bar click Setup>(Logic Analyzer Module)>Bus/Signal....

2 Inthe Analyzer Setup dialog that appears, right-click on My Bus 1, then select Delete. Repeat
until all bus signal names are deleted. After the last bus/signal is deleted, "My Bus 1" appears
again as a default name.

You can delete all bus/signal configurations at once with the Delete All button.

Add new
bus/signal name

58

Buses/Signals | Sampling I

Enter buzes and signals and the channels they corespond to: Display = gl gl

Ch 1 Threshold: TTL {1.50 V)
Assigned gy

Bus/Signal Hame

518112 1w 88 765 4 32 1]
Im—ﬁddﬁus.ﬁsignal_._ S
3 by Bus 2 S

[T My Signal 1

Delete

Rename...

Add Folder... LI | » |

Add Aliaz

Add Buz/Signal... Delete Delete All

1 Inthe Analyzer Setup dialog, right-click on My Bus 1, then select Rename.
2 From the popup keypad that appears, type in the new name "counter".
3 Select OK.

Buses/Signals | Sampling I

Enter buzes and signals and the channels they cor

- Channels
Bus/Signal Hame Assigned Width
1 . 0
™ Add Bus/Signal...
Delete
Rename...
Add Folder...
Add Aliaz
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Map signals into  The logic analyzer must be told which probed signals from the device under test are to be included in
the analyzer the measurement, and how you want them grouped. In this exercise, you assign channels 0 - 7 on
Pod 1 under the name "counter". Notice that when more than one channel is assigned to "counter" it
becomes a bus.

1 Check the activity indicators for verification of proper connection to the device under test. You
should see a transition arrow on all 8 channels.

If you have real device under test hardware, you will see activity indicators as shown below. If you
are loading the demo configuration file (later in this tutorial) you will not see activity.

2 Click each channel assignment box under channels O - 7 on Pod 1. Notice that as you assign
channels, the configuration information is updated for the bus/signal.

3 Click OK.

Buses/Signals | Sampling I

Enter buzes and signals and the channels they corespond to: e\l ®\|

cl Threshold: TTL {150V} |
Assigned Tt

;;;E:;_ TR S 4 3 o010
P 1[7:0] & kG Ak AL AT AT
BE -

Activity Indicators

Bus/Signal Hame

Channel Assignment

Setting the acquisition mode

[ Tutorial Home (see page 56) ] [ Next Topic (see page 59) ] [ Previous Topic (see page 58) ]

Under the Sampling tab of the Analyzer Setup dialog is where you set the analyzer to be either a
timing or state analyzer. You also set either the timing options, such as memory depth or sampling
period, or the state clocking options.

1 From the menu bar, click Setup>(Logic Analyzer Module)>Timing/State (Sampling)..., or click
the #| icon in the toolbar.

2 Select Timing - Asynchronous Sampling.

Buzes/Signals  Sampling |

Acquisition
(3 Tirning - Aspnchronous 5 ampling
" State - Synchronous Sampling

3 Click OK.

Setting up a simple trigger

[ Tutorial Home (see page 56) ] [ Next Topic (see page 60) ] [ Previous Topic (see page 59) ]
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The Simple Trigger is a quick way to configure the analyzer to trigger on either a data pattern on a
bus, or an attribute of a single signal such as a rising edge or a low logic level.

1 Inthe Simple Trigger column, click on the pattern qualifierlzl and set it to Equal.

2 Click in the text entry field and enter the data pattern "Eb".

Bus/Signal Simple Trigger -.15? o -.10? 2
EH{] counter =[ &5 Il

Open the tutorial configuration file

[ Tutorial Home (see page 56) ] [ Next Topic (see page 60) ] [ Previous Topic (see page 59) ]

At this point in a measurement, you would normally run the logic analyzer. However, because you are
not connected to a device under test, you cannot capture real data. You will have to load a
configuration file that contains this data.

Loadthe 1 Select File>Open.

configurationfile 2 From the file manager dialog, select the file named DemoConfig.ala from the following directory:
C:\Documents and Settings\All Users\Documents\Keysight Technologies\Logic Analyzer\
Default Configs\Keysight\Help Demo\

3 Select Open.

Open Logic Analyzer Configuration File 21x
Loak if: I‘a Help Demo j - o E3-

My Pictures
DernoConfig

File name: IDemoConfig Open I
Filez of type: ILogic Analyzer Configuration [*.ala) j Cancel |

View the data  Notice how the logic analyzer triggered on data pattern E5 and placed it in the center of the display.
The red line shows that the trigger point is at the start of the data pattern E5.

i I 2]

q q q -100 ns -50 ns 0= 50 ns 100 ns

Bus/Signal Simple Trigger R R A R e S e T
Sample Murr 47 R, a1
THETTEEE TR TETE T TR T TR T T T
. fns ' H 117.4 nsg

e THETEEE TN

EHf) counter

Using markers
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[ Tutorial Home (see page 56) ] [ Next Topic (see page 61) ] [ Previous Topic (see page 60) ]

Markers are used for creating reference points in data. Once markers are placed in data, you can use
them to quickly see what time, sample, or data value the marker is set on.

Tocreate amarker 1 From the menu bar, click Markers>New.

2 From the New Marker dialog that appears, configure the new marker and if desired, specifically a
position it in data. When you do not position the marker, by default it is placed at the trigger
point.

3 Select OK.

NewMarker =
e B 1]
Background Color |:| [ Cancel
Foreground Color _ [~

=
8]

Position

|Time ﬂ | 0s B[+ Fr0m|Trigger

Comments

To place amarker  When you first create a new marker, you have the option to place it in data at a specific point in time
indata  oraspecific sample number. The following exercise shows you other ways to position markers in
data.

1 Inthe display, click on marker M3 (your new marker) and while holding the mouse button down,
drag maker M3 to -100ns before trigger, then release. Notice that the marker position value
changes as you move it.

2 From the menu bar, click Markers>Place On Screen, then select M1 and click OK. Notice how M1
is placed at center screen at the red trigger line.

3 Point the mouse cursor at any desired point in data, then right-click and select Place Marker.
From the Place Marker dialog that appears, choose the M2 marker. Notice that the marker is
placed where the mouse was pointing.

Go Toamarkerin  Once you have markers set in data, you can quickly find any of them as follows.
data 1 From the menu bar, click Markers>GoTo.
2 Select the marker you want to find, and click OK.

Zooming in on the data

[ Tutorial Home (see page 56) ] [ Next Topic (see page 62) ] [ Previous Topic (see page 60) ]

Data from a timing analyzer is displayed (as on an oscilloscope) as waveforms on a horizontal time
axis. To zoom in or out on a waveform, change the Scale (time/division) of the time axis of the
waveform.

Both state and timing analyzers can have multiple signals grouped together in a bus. To get a view of
all signals, you can expand a bus into individual signals.

Expand abus  Click the "+" symbol just to the left of the bus named "counter". The collection of signals under
"counter" breaks out into individual signals named counter([0] - counter[7].
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Bus/Signal Simple Trigger

E-{] counter = Ef B

Expand and collapse

Change the scale  Click the zoom out icon to expand the signals to where you want them.

Stcale | 5 ns/div B2 | o1 Delay

-25

& My Bus 1 =3 xx B m

Bus/Signal Simple Trigger ‘

Loading and saving configuration files

[ Tutorial Home (see page 56) ] [ Next Topic (see page 62) ] [ Previous Topic (see page 61) ]

Many times it is quicker to open an existing configuration file with a similar setup than to create a
new configuration from scratch. You simply open a similar file, make the appropriate changes to the
setup, then save the file as a new filename.

When you rename an existing configuration file, you retain the saved trigger setups and "Find"
search favorites from the first configuration file.

You already have learned how to open a configuration file. In the following exercise, you will save the
"democonfig" file to a new name.

1 From the menu bar, click File>Save As....
2 From the file manager dialog that appears, type in the new name "myconfig", then click Save.

[Ele’

[ Mew ChrlHh

= open... o
Close Chrl+F4

& save Chrl+S
Save fs...
Expart... Ckrl+-Shift+E
G0 Offline

Go Online To...

& Print. .. Chrl+P

=Recent Configuration Files:=

Exit

Saving and recalling trigger setups

[ Tutorial Home (see page 56) ] [ Next Topic (see page 63) ] [ Previous Topic (see page 62) ]
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Each time you set up a new trigger and run the measurement, the trigger setup is saved in the logic
analyzer. It is quicker to recall a trigger setup rather than re-configure the trigger setup each time.

The logic analyzer must be run before the trigger setup is stored. Also, trigger setups are stored as
part of the configuration file. If you load a new configuration file, the trigger setups will be
overwritten by trigger setups stored with the new file.

Torecallatrigger 1 From the menu bar, click Setup>(Logic Analyzer Module)>Recall Trigger....
setup 2 From the lower list, select the desired trigger setup, then click OK.

TIP When the list of most recently used triggers get long, you can store the most often used triggers in
the upper favorites list.

£ pecall Trigger

Stored Favorite Triggers |
If by Bus 1 = 8F Then Trigger and fill memaory

Cancel

Rename

Clear

el

Store Selected Recent Trigger To Favorites List | Clear Al

Most recently used triggers (added after each run] Details

It Anything Then Trigger and fill memory

Open...

il

Help

Quick marker measurements

[ Tutorial Home (see page 56) ] [ Next Topic (see page 64) ] [ Previous Topic (see page 62) ]

You can quickly read the time or number of samples between markers.
1 Click Markers>New Time Interval Measurement.

2 Configure the Interval dialog to display the time from Beginning of Data to Trigger as shown
below.

H Time Interval

aj |

From [Beginning Of Data v] to M1

[ Properties... ] [ OK ][ Cancel ]

To show statistics with the time interval measurement (after repetitive runs, click Properties;
then, in the Interval Properties dialog, check Show statistics.
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' Interval Properties

Run Until

[ ]
When interval | > - | Os [E][=](+] then
|:| Stop repetitive run

[T send e-mail E-mail...

|| show as frequency

Click OK to close the Interval Properties dialog, and click OK to close the Time Interval dialog.

After a repetitive run, the result of the time interval measurement is displayed in the marker
measurements display bar.

Beginning Of Data to [INSEEE = 2.860512 ms (511,164 us / 3.860812 ms / 2.279915 ms)

3 Click Markers>New Value At Measurement.

4 Configure the Value At dialog to display the Hex value of My Bus 1 at M1 as shown below; then,
click OK.

valueat x|
- | wvalue of My Bus 1 | at |M1 VI
Cancel |

The result of the value at measurement MyBus 1@fifi=4| js displayed in the marker measurement
display bar.

Searching data

[ Tutorial Home (see page 56) ] [ Next Topic (see page 65) ] [ Previous Topic (see page 63) ]

You can search for a data pattern on a bus or a signal. You can also choose when the search begins
and ends. Finally, you can save the search criterion in a favorites list.

1 From the menu bar, click Edit>Find....

2 Inthe Find dialog, configure the search criterion as shown below to find "AA".

3 Select Find.
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il
23672 us 23676 us 2368 us 23684 us 23688 us

[ R R R T T T T T T T T [ T T N N T K T T TR K SO T S HN S S S B SR Y

Find 1 E] occurrence searching  |Forward ||| from | Display Center
E] Bus/Signal My Bus 1 ¥ | |albits |+ = v || an

When |Entering o

Skore Favarite 8] [Recall Favorite 8] [ Clear ] [ Options... ] [ Find ] [ Close ] [ Help

2

As you configure the Find dialog, try to think of it as constructing a sentence that reads left-to-right.

"Find the 1st occurrence searching Forward from Display Center, on a bus named My Bus 1,
including All bits, a pattern that Equals AA".

Toolbars, tool tips, and mouse shortcuts

[ Tutorial Home (see page 56) ] [ Previous Topic (see page 64) ]

Throughout this tutorial, the menu bar has been used to access features. There are two other ways to

access features as well as other useful tips that can save you time.

Toolbars  Below the menu bar are groups of icons that represent shortcuts to many dialogs and features. For

more information refer to Toolbars (see page 371) in the main help.

DESEHS M as «TrH Q& |54E (v¥vyw ||ro

Mouse Shortcuts  There are many mouse shortcuts available. To access them simply point the mouse over a screen

element such as a marker, or screen area, then right-click the mouse. Mouse shortcuts are especially

useful within the waveform and listing data display areas.

Tool Tips  Tool tips are small information displays that appear during operations such as moving markers,
setting a trigger with the mouse, or hovering the mouse over a bus/signal name. Use them as
comments (see page 104), or to monitor your progress or current positions.

Begin time = -85.714 nz
End time = -63.571 ns
Delta time = 22143 ns
Set Trigger =

My Buz 1 =FE and

My Buz 2 = 3F
-100 ns -50 ns Os S0 n
I |

[ My Bus 1

-] My BuS TPoq 1(7.0] iﬂl
Thig iz a comment.
MM hides SicomaT T 7
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Measurement Examples

See Also

The following measurement examples show you the typical order of steps to set up and run a
measurement. As you go through the examples, you will encounter steps such as probing or
triggering where alternative choices are available. In these steps, select the probing or trigger
example that best fits your measurement.

Making a timing analyzer measurement (see page 66)
Making a state analyzer measurement (see page 67)

To trigger on one of multiple edges or glitches (see page 68)
To trigger on ranges (see page 68)

Tutorial - Getting to know your logic analyzer (see page 56)
Timing Mode Trigger Functions (see page 440)
State Mode Trigger Functions (see page 452)

Making a timing analyzer measurement

TIP

The following measurement example shows you the steps necessary to configure and run the logic
analyzer for a typical timing analyzer measurement. As you go through the example, make the
appropriate choices from the selection lists that best match the kind of configuration you need.

If you are new to logic analysis, refer to "Tutorial - Getting to know your logic analyzer (see
page 56)" for a quick tutorial on logic analysis concepts and measurements.

Bus and signal
setup

Acquisition mode
setup

66

1 Connect the probing to the device under test (see Probing the Device Under Test (see page 73)
for more information).

2 Turn on the logic analyzer.

1 Inthe menu bar, select Setup>(Logic Analyzer Module)>Bus/Signal....

2 From the Buses/Signals tab, assign bus/signal names to the device under test signals probed.
You do this by either renaming (see page 95) existing names, or deleting (see page 95) and
creating (see page 94) new names.

3 From the Buses/Signals tab, define buses and signals (see page 93) under the appropriate pods
for all probed buses/signals on the device under test.

In the Analyzer Setup dialog, select the Sampling tab.
2 From the Sampling tab, set the acquisition mode to Timing - Asynchronous Sampling.

Buzes/Signals  Sampling |

Acquisition
(3 Tirning - Aspnchronous 5 ampling
" State - Synchronous Sampling

Set the Sampling Options (see page 107).
4 Set the timing mode Sampling Period (see page 108).
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Run the
measurement

See Also
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1 The trigger required to capture specific data depends on the measurement. However, the trigger
is generally set in two ways.

From within the data display, set up a simple trigger (see page 132).
From the Advanced Trigger dialog (see page 392), set up a timing mode advanced trigger (see
page 440) function.

1 Run (see page 174) the measurement.

To specify the trigger position (see page 115)
To set acquisition memory depth (see page 115)

Making a state analyzer measurement

TIP

The following measurement example shows you the steps necessary to configure and run the logic
analyzer for a typical state analyzer measurement. As you go through the example, make the
appropriate choices from the selection lists that best match the kind of configuration you need.

If you are new to logic analysis, refer to "Tutorial - Getting to know your logic analyzer (see
page 56)" for a quick tutorial on logic analysis concepts and measurements.

Bus and signal
setup

Acquisition mode
setup

1 Connect the probing to the device under test (see Probing the Device Under Test (see page 73)
for more information).

Be sure that the clock signals of your device under test are connected to clock channels on the
pods. Any unused clock channels can be used for additional data channels and will not feed into
the state clock setup.

2 Turn on the logic analyzer.

In the menu bar, select Setup>(Logic Analyzer Module)>Bus/Signal... .

2 From the Buses/Signals tab, assign bus/signal names to the device under test signals probed.
You do this by either renaming (see page 95) existing names, or deleting (see page 95) and
creating (see page 94) new names.

3 From the Buses/Signals tab, define buses and signals (see page 93) under the appropriate pods
for all probed buses/signals on the device under test.

In the Analyzer Setup dialog, click the Sampling tab.
2 From the Sampling tab, set the acquisition mode to State - Synchronous Sampling.

Buzes/Signals  Sampling |

Acquisition
' Timing - Asynchronous 5Sampling
(¥} State - Synchronous Sampling

Set the state clock mode (see page 109).

4 Set the state sampling clock (see page 113).
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Trigger setup

Run the
measurement

See Also

5 If necessary, set the advanced state clocking (see page 114).

1 The trigger required to capture specific data depends on the measurement. However, the trigger
is generally set in two ways.

From within the data display, set up a simple trigger (see page 132).
From the Advanced Trigger dialog (see page 392), set up an advanced trigger (see page 452)
function.

1 Run (see page 174) the measurement.

To specify the trigger position (see page 115)
To set acquisition memory depth (see page 115)

To trigger on one of multiple edges or glitches

1 In the timing sampling mode, set up an Advanced Trigger.
2 Select the bus on which you're looking for one of multiple edges or glitches.
3 Select All bits in the bus.
4 Select Edge.
_Step1 % | Edge
Find ¥ [Bus/Signal =] MyBus1 7] [anbis =] (RN ~|  EdosSpec. |
Then ¥ | [Trigger and fil memory =l

5 Click Edge Spec....

In the Set Edge/Glitch dialog, specify edges or glitches you are looking for; use the Set All button
to make a selection for all signals in the bus.

Set Edge,/Glitch - My Bus 1 [ %]

Set Al v|

Specifying an edge or glitch on more than one
channel logically OR = the edges together.

Cancel |

7 Click OK to close the Set Edge/Glitch dialog.
8 Click OK to close the Advanced Trigger dialog.

Glitches are not drawn on the screen. You need an oscilloscope to further troubleshoot glitches
and find out when they occur.

To trigger on ranges

68
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simple triggers
(see page 132)

When setting up
advanced triggers
(see page 138)
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In order to trigger on ranges of bus values, the bus:

1

Must not have reordered bits.
Must not contain clock bits that span pod pairs.
Must span 2 or fewer pod pairs (up to 64 bits wide).

In the Simple Trigger field for a bus, click the =9 operator button; then, choose either In Range
or Not In Range.

Waveform Display Window Listing/Compare/Source Display Window

Bus Range Trigger

BusiSignal Simple Trigger | mber M}l’ Bus 1
|= :I oo B
Efmeust [= s = E| 8
s
1= =
s =
- >
= =
o= =
InRenge
Mok In Range Mot In Range
Edge Edge
Adwanced Trigger... Advanced Trigger. .,
BusiSignal Simple Trigger BusiSignal Simple Trigger
E-ffmyBus1 | R v| a0 s" FO H| E-ffmyBus1 | R v| a0 s" FO H|

N

Specify the range values, either by entering values in the low range and high range text entry
fields or, when the Symbol number base is selected, by using the Select Symbol dialog (see
page 419).

From the menu bar, choose Run/Stop>Run, or click the | icon from the run/stop toolbar (see
page 374).

Click & in the analyzer setup toolbar, or choose Setup>(Logic Analyzer Module)>Advanced
Trigger... from the menu bar.

In the Advanced Trigger dialog, select the bus.

My Bus 1 |v||nllbitsj|= =] [# B[ Hex ]

Clicking # lets you select from recently used bus/signal names. Clicking elsewhere on a
bus/signal name button opens a Select dialog for selecting a different name.

Select All bits on the bus.
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=] o0 B[ Hex ¥

4 Select either the In Range or Not In Range operator.

My Bus 1 v |[anbis =] |= ][ a0 BlHex ¥

5 Select the number base (Binary, Hex, Octal, Decimal, Signed Decimal, also known as two's

complement, Ascii, or Symbol).

Iy Bus 1 ¥ |AII bits ﬂ |In Range

[ 20 Bt [ B rex &

Binary

Decimal

Signed Decimal
Ascii
Symbol

6 Specify the range values, either by entering values in the low range and high range text entry
fields or, when the Symbol number base is selected, by using the Select Symbol dialog (see

page 419).

7 From the menu bar, choose Run/Stop>Run, or click the # icon from the run/stop toolbar (see

page 374).
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Demo Center

Demo Center is an application that demonstrates logic analysis system features. It loads illustrative
configurations into the Keysight Logic Analyzer application's offline-demo mode and highlights
feature capabilities.

Tolaunch Demo - From the Keysight Logic Analyzer application's main menu, choose Help>Show Demo....
Center . From the Keysight Logic Analyzer application's Demo Center toolbar, click the % Show Demo
icon.

From the Windows Start bar, click Start>All Programs>Keysight Logic Analyzer>Run Logic
Analyzer Demo Center.

The Demo Center application and the Keysight Logic Analyzer application are tiled horizontally on
the desktop.

© Demo Center - [Running Demo Eve Scan...]

@4 @ & 0 Launch Demo | Eve Scan Preview
=10 Measurement Setup
[0 i . . . .
é A:F;:ql:::d Setup Identify problem signals quickly with Eve Scan.
i ) ) ) .
é Triggering This demo shows you how to quickly identify

problem signals by viewing eye diagrams across all
- buses and signals simultaneously with Eye Scan.

@ Standard Analysis Select Launch Demo sbove to load the demo.
@ Advanced Analysis Tools
L 2

FPGA/Buz/Processor Support Example:

{7 Pattemn Generator

ERERE

| |4

 1ES

The 40 Float button maximizes the Keysight Logic Analyzer application's window lets the Demo
Center application window float over it. The B Locate button returns to horizontally tiled windows.
The @ What is Demo Center button displays more information.

Touse Demo 1 Use the left pane to navigate to the feature demonstration you want to view.
Center The @@ Expand and ® Collapse buttons affect the feature hierarchy tree.
2 Select the feature you want to learn about by clicking it.
Information about the feature appears in the right pane.
3 Click Launch Demo.

A configuration file that illustrates the feature is loaded into the Keysight Logic Analyzer
application, and more information about the feature appears in Demo Center's right pane. The
& Print button lets you print the information.

4 When you are done exploring the feature, click Press to Select Another Demo.
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Probing the Device Under Test

Before you can make logic analysis measurements on a device under test, you must connect the
logic analyzer channels to (in other words, probe) the device under test.
There are several options for probing a device under test:

Connecting to individual IC pins or test points. — This is called general purpose probing and is
accomplished with flying-lead probe sets. Accessories that help with general purpose probing are
also available.

Connecting to all the pins of a specific QFP package. — This is called QFP package probing and is
accomplished with optional elastomeric probe adapter and 1/4 flex adapter products available for
several types of QFP packages.

Designing connectors (or pads and mounting holes for soft-touch connector less probes and
retention modules) into the device under test. — This is called target connector probing or
soft-touch connector less probing and is accomplished with optional probes available for various
signal and connector types.

Using processor- or bus-specific probes. — These are called analysis probes (formerly called
preprocessors) and are available for many processors and buses. Analysis probes include
configuration files for setting up the logic analyzer, and they may include inverse assemblers or
other post-processing tools for decoding captured data.

For more information on general-purpose probing, QFP package probing, target connector and
connector less probing, and other probing options, see:

& "Probing Selection Quick Reference Card"
& "Probing Solutions for Logic Analyzers" (& "latest version on web")
= & "Logic Analyzer Probing Solutions"

For more information on analysis probes and other processor and bus solutions, see:
& "Processor and Bus Support for Logic Analyzers" (@ "latest version on web")
= & "Processor, Bus, and FPGA Support for Logic Analyzers"
For more information on probing signals internal to an FPGA or setting up definitions for the probes
used, see:
"Setting Up Probes" (in the online help)

For more information on controlling signals in the device under test from a logic analysis system, see:
To control signals in the device under test (see page 74)

KEYSIGHT

TECHNOLOGIES


http://cp.literature.agilent.com/litweb/pdf/5968-4632E.pdf
http://cp.literature.agilent.com/litweb/pdf/5966-4365E.pdf
http://www.agilent.com/find/upsolutions
http://www.agilent.com/find/upsolutions
http://www.agilent.com/find/logic_analyzer_probes
http://www.agilent.com/find/logic_analyzer_probes
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Probing the Device Under Test

To control signals in the device under test

Example: Resetting

Your Device Under

74

Test

The 16850 series logic analysis system frames (see page 539) have a target control port, an 8-bit,
3.3V port that can be used to send signals to a device under test. The target control port does not
function like a pattern generator, but more like a remote control for switches in the device under test.

To use the target control port outputs:

1

Connect the target control port cable to the logic analysis system frame.

The target control cable is keyed, so it can be inserted only one way. Plug it into the target
control port with the key up and the cable hanging down.

The wires on the target control port cable are color-coded. Bit O is brown, bit 1 is red, bit 2 is
orange, and so on up to bit 7 (gray). The black and white wires are both ground. Pins 0, 2, 4, and
6 are on the top of the connector and arranged in the same order as the wires.

If you plan on using open collector, remember to install pull-up resistors to a maximum 4V. The
maximum sink current into the Target Control port is 12 mA and includes a 51 ohm series resistor.

This example also applies to other types of signals you may want to send to your device under test.
The reset line in this case is active low.

1

Attach one of the wires from the target control port cable to the reset line, using proper
termination.

In the Keysight Logic Analyzer application, choose Setup>Target Control Port....

In the Target Control Port dialog (see page 437), check Enabled for the target control port signal
you are using.

Click 1 to output an active high.
When the device under test needs to be reset, click Pulse.
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4 Connecting to a Logic
Analysis System

If you opened the Keysight Logic Analyzer application on a logic analyzer or logic analysis system
frame, you are most likely already connected to the local frame. (The right-most part of the status
bar shows "Local".)

However, if you are offline (the right-most part of the status bar shows "Offline") and you want to
connect to the local frame, or if you want to connect to a different, remote logic analysis system
frame, you can do so from the File menu.

Toconnecttothe - Choose the File>Go Online To Local Frame menu command.
local frame

Toconnecttoa 1 Choose the File>Go Online To... menu command.
remote frame 2 |n the Select System to Use dialog (see page 421), select the system to access; then, click

Connect.

The logic analysis system can be:
Local — connected to the same computer or logic analyzer running the Keysight Logic
Analyzer application.
Remote — somewhere else on the local area network.

3 If you are connecting to a remote logic analysis system that requires a password (see Setting Up
Passwords for Remote Access (see page 84)), enter the password in the "Please enter connection
password:" dialog, and click OK.

When you are connected to a remote logic analysis system frame, the right-most part of the status
bar shows "Remote".

Connecting to the U4154A/B Logic Analyzer Module

Connection to the U4154A/B Logic Analyzer module is different from connecting to other logic
analysis systems and logic analyzers in terms of the hardware setup of the involved components.

The U4154A/B Logic Analyzer module is installed in a slot of the Keysight AXle chassis. The Keysight
Logic Analyzer application is hosted on a host PC (a laptop or a desktop) or a remote PC connected
to the host PC. The U4154A/B module connects to the host PC through the PCle interface of the
AXle chassis.

The connection to the U4154A/B Logic Analyzer module can be:

Local — the Keysight Logic Analyzer application is installed and running on the host PC which is
connected to the U4154A/B module through the PCle interface of the AXle chassis.

Remote — the Keysight Logic Analyzer application is installed and running on a computer other
than the host PC and is remotely connected to the host PC.

If the PCle connection between the host PC and AXle chassis is made, you are most likely already
connected to the U4154A/B Logic Analyzer module installed in the AXle chassis. (The right-most
part of the status bar shows "Local".) However, if you are offline (the right-most part of the status bar
shows "Offline") and you want to connect to the U4154A/B module locally or remotely, you can do so
from the File menu. The procedures for connection are the same as described above.
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4 Connecting to a Logic Analysis System

It is recommended that you turn off the standby mode and disable hibernation
on the host PC connected to the AXle chassis via PCle.

For Windows 7/8, it is also recommended that you disable PCle power
management modes on the host PC.

For more on using the Select System to Use dialog, see:
To add a logic analysis system to the list (see page 77)
To delete a logic analysis system from the list (see page 78)
To refresh the logic analysis system list (see page 79)
To view logic analysis system details (see page 80)
To enter your "System In Use" comments (see page 81)
To select a logic analysis system for auto-connect (see page 82)
To chat with another logic analysis system user (see page 83)

See Also - Offline Analysis (see page 194)
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To add a logic analysis system to the list

1 Inthe Select System to Use dialog (see page 421) (which appears after choosing File>Go Online
To...), click Add.

2 Enter the logic analysis system frame hostname or IP address in the dialog, and click OK.

See Also - Returning to Online Analysis (see page 75)
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To delete a logic analysis system from the list

1 Inthe Select System to Use dialog (see page 421) (which appears after choosing File>Go Online
To...), select the logic analysis system you wish to delete.

2 Click Delete.

See Also - Returning to Online Analysis (see page 75)
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To refresh the logic analysis system list

1 Inthe Select System to Use dialog (see page 421) (which appears after choosing File>Go Online
To...), click Refresh.

The logic analysis system status and detailed information is updated. Status can be:

Status ‘ Description

Available
Host offline The logic analysis system has been powered down or taken off the network.
In use The "System In Use" comment is displayed in parentheses.
Incompatible remote service The version information is displayed in parentheses. The Keysight Logic Analyzer application
version software on the logic analysis system frame needs to be updated to match the version of
software installed on the machine displaying this dialog.
See Also - Returning to Online Analysis (see page 75)
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To view logic analysis system details

In the Select System to Use dialog (see page 421) (which appears after choosing File>Go Online

1
To...), select the logic analysis system whose details you wish to view.

2 Click Details... (you may have to click More >> first).
The logic analysis system details are displayed in the Frame/Module Information dialog (see

page 407).

See Also - Returning to Online Analysis (see page 75)
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To enter your "System In Use" comments

In the Select System to Use dialog (see page 421) (which appears after choosing File>Go Online
To...), select the logic analysis system whose details you wish to view.

2 Click Set My Comments (you may have to click More >> first).

3 Inthe dialog that opens, enter your "system in use" comments.

These comments usually contain your contact information.

1

See Also - Returning to Online Analysis (see page 75)
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To select a logic analysis system for auto-connect

1 Inthe Select System to Use dialog (see page 421) (which appears after choosing File>Go Online
To...), select the logic analysis system that you wish to auto connect to.

2 Click Set As Auto-Connect (you may have to click More >> first).

See Also - Returning to Online Analysis (see page 75)
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To chat with another logic analysis system user

1 Inthe Select System to Use dialog (see page 421) (which appears after choosing File>Go Online
To...), select the logic analysis system to which you want to send a chat message.

2 Click Chat (you may have to click More > > first).

3 Inthe Chat Select Destination dialog (see page 398), select whether you want to chat with the
person logged into the logic analysis system or the person connected to the frame; then, click
OK.

4 Inthe Chat dialog (see page 397), enter your message; then, click Send.
When you are finished with the chat session, click Close.

See Also - Returning to Online Analysis (see page 75)
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Setting Up Passwords for Remote Access

84

Notes:

The Keysight Logic Analyzer application lets you connect to and remotely control logic analysis
systems on the network.

If you have a logic analysis system you want to restrict remote frame connections to, you can set up
a remote access password. You can password-protect hosted instruments too, by setting a password
on the host PC. Because any user on the network with the Keysight Logic Analyzer application
software installed can force any other user off of a frame, you may wish to protect your local system
with a password to prevent this from happening.

For multiframe logic analysis systems, the remote access password must be the same on every
frame. If this is not the case, you will not be able to connect to the multi-frame set. If a password is
not set (blank) on one frame, then you will be able to connect to the entire set of frames so long as
the remaining frames have identical passwords or a blank password. In other words, a blank
password is a don't care condition.

On the logic analysis systems that you want to restrict remote connections to:

1 From the Windows Start menu, choose Start>Programs>Keysight Logic
Analyzer>Utilities>Remote Access Password Utility.
(You can also run this utility by clicking Set Local Password in the Select System to Use dialog
(see page 421).)

2 Inthe Remote Access Password Utility dialog, if a password is currently set, click Clear Password.

i Remote Access Password Utility PZ|

Thiz utility iz only available to local spstem
administrators. Here you may either establizh a remate
access password o clear an existing password,

Uszers of remaote machines will not be able to attach to
thiz machine's local hardware without knowing the
cormect password,

Enter Mew Password:

Re-Enter Mew Password:

QK ] [ Cancel ] [ Help ]

3 Enter the new password in the Enter New Password and Re-enter New Password fields; then,
click Set Password.

4 Click OK to make the password changes and close the dialog.

Password changes take effect immediately; however, they do not affect users currently
connected to the local frame.

Clicking Cancel closes the dialog without making any password changes.

The remote access password is completely separate from Windows user logon passwords. Setting
or clearing remote access passwords does not affect Windows user logon passwords.

Remote access passwords are encrypted using a one-way encryption algorithm and securely
stored.

In order to set or clear remote access passwords using this utility, the currently logged-on user
must have administrative credentials.
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Establishing a remote access password does not password-protect access via Windows Remote
Desktop.

See Also - Returning to Online Analysis (see page 75)
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5 Setting Up the Logic Analyzer

Configuring Logic Analyzer Modules

A logic analyzer module is a logical collection of channels on a single timebase and trigger. A module
can be a single card (see page 538) or several cards, and a single card or several card module can be
split into two modules. Modules give you the flexibility to:

Increase logic analyzer channel count by using more than one card.
Probe buses that have different time domains by splitting a single card into two modules.
Combining cards to increase channel count is done when installing cards into a frame/chassis (see

page 539 and page 538). Cables are connected between the cards. For more information, see the
~ "AXle based Logic and Protocol Analysis - Installation Guide".

You must power down the AXle chassis before inserting, replacing, or removing
the U4154A/B Logic Analyzer module. The enclosure surface of the U4154A/B
module may become hot during use. If you need to remove the module, first
power down the AXle chassis, wait for at least five minutes to allow the module
to cool, and then pull the module out of the chassis.

Splitting a single card (or cards that were combined during installation) is done from the Setup menu
or in the window. To split logic analyzer channels into two modules:

1 Choose Setup>(Logic Analyzer Module)>Split Analyzer....

2 Inthe Split Analyzer Setup dialog (see page 429), drag the channel assignment slider to specify
the number of channels in each analyzer.

If you'd like to assign particular pods (see page 540) or pod pairs (see page 540) to a module,
check Advanced Pod Assignment Mode.

3 Click OK.
See Also - Todisable and enable modules (see page 88)
Memory Depth and Channel Count Trade-offs (see page 335)

To disable and enable modules

By default, all modules in a logic analysis system are enabled; however, you can disable modules to
stop them from participating in measurements.

Disabling a module in a split analyzer causes both modules of the split analyzer to be disabled.

To disable modules 1 Inthe window, choose Disable... from the module's menu.
Or, choose Setup>(Logic Analyzer Module)>Disable... from the main menu.
2 Inthe Disable dialog:
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&5 Disable (=]
M 16851A1 oK

Select the modules you want to disable.
Check Delete All Connections if you want to delete module connections to tools and windows.
This causes tools and windows connected only to the disabled modules to be deleted as well.

Uncheck Delete All Connections if you want to leave module connections to tools and
windows. The disabled modules' buses and signals are hidden from tools and windows, but
they will reappear when the modules are re-enabled.

¢ Click OK.

When a module is disabled:

It no longer runs or sends data to downstream tools or windows, and no data is saved to
configuration files.

The buses and signals defined in the module are hidden from windows and tools.
You cannot change the setup of the module.

In the widow, disabled modules have the & icon:

Modules | Windows

(N EETER B waeom-1 |

55 Listing-1

To enable modules 1 Inthe window, choose Enabile... from the module's menu.
Or, choose Setup>(Logic Analyzer Module)>Enable... from the main menu.
2 Inthe Enable dialog:
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" [ ]Delete All Connections

a Select the modules you want to enable.
b Click OK.

See Also - Configuring Logic Analyzer Modules (see page 88)
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Setting the Logic Analyzer Threshold Voltage

It is very important that you specify a threshold voltage that matches what your device under test is
using. Incorrectly specified threshold voltages result in incorrect data.

1 From the menu bar, select Setup>(Logic Analyzer Module)>Bus/Signal....

2 Inthe Buses/Signals Setup dialog, click any Threshold button. The Threshold buttons are located
under the Pod or Clocks label.

Dizplay 8| g g

.
Threshold: TTL (1.50 ¥}

1= PR AR AR AR AR AE A AR AR L 3k

LA 605 4 3 B 10

LN R C N SR - L - TR T

3 Inthe Threshold Settings dialog:

-

n Threshold Scttings for Slot A Pod 1 _:I'_

Slut APudl  Probe Type: | General purposs probing o=

Common Threshold for Slot A Mod 1, Channels 0 15
Threshold Type Threshold Voltage

lisv  ([B[H [+

[ Apply to All Other Peds (excluding clocks) | [ Apply to All Cther Pods and Clocks

[ Click lw Show Oflsels

Cancel |

Some logic analyzers let you specify threshold voltages for clock channels individually. This may
be useful in situations, for example, where the clock channels are probing differential signals
while the data channels are probing single-ended signals.
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= Threshold Settings - Clocks =]

PodB1 |

PodB2 | Mo probe attached |
Pod B3 | Mo probe attached |
Pod B4 | Mo probe attached |

QK | Cancel | Help

Threshold Settings: Clock for Pod 1 =]

& Standard ITTL(I.SD 1] 'l
= User Defined I oy ] -

" Differential

Ok I Cancel |

a Check Apply settings to all pods if you want the settings to apply to all pods; otherwise, the
settings apply only to the selected pod.

b Check Apply settings to clock bits if you want the settings to apply to clock bits; otherwise, the
settings apply only to the data channels.

¢ Select the Probe type; this may affect the settings that can be selected.
Specify the threshold level. Choices are:

Standard — you can select from a list of pre-defined threshold levels (which are shown in
parentheses).

User Defined — you can enter a value from -6.00 to 6.00 V.
Differential.
External Reference — some probes have external reference inputs that can define the
threshold setting.
See Also - “Pod and Channel Naming Conventions" on page 333
“Pod and Channel Naming Conventions in U4154A/B Logic Analyzer" on page 497
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Defining Buses and Signals

Before you can use the logic analyzer, you must define buses and signals by:
1 Adding bus/signal names.
2 Assigning logic analyzer channels to bus/signal names.

Click B/ inthe analyzer setup toolbar, or choose Setup>(Logic Analyzer Module)>Bus/Signal... from
the menu bar to open the Buses/Signals setup tab (see page 395).

Analyzer Setup for 16851A-1 = o T
Buses/Signals | Sampling
Erter buses and signals and the channels they comespond to: ik __';______ _________ ‘ ________________________
€ et 8
i Channels 3 Threshold: TTL | Threshold: TTL | v Width
Bus/Signal Name Assigned Width :
nw|efal7s|s|s|a]2] 1] o015 1|13 12] 1]t 0|5 7|5]5] 4] Rolarity
o MyBus1 Pod A1[7:0] 3 AN NN N Default Base
¥ | Threshold
v | Activity
¥ Channel Numbers
Bit Inversion
[AddBus/Signal..] [ Delte | [ Deleted [ Import Netist... | [ System Summary... |
Lok Lesd s

The following tasks are performed in the Buses/Signals setup tab:
To add a new bus or signal (see page 94)
To delete a bus or signal (see page 95)
To rename a bus or signal (see page 95)
To rename the bits of a bus (see page 96)
To assign channels in the default bit order (see page 98)
To assign channels, selecting the bit order (see page 99)
To use clock channels as extra data channels (see page 99)
To define buses and signals by importing netlist files (see page 100)
To reorder bits by editing the Channels Assigned string (see page 101)
To set the default number base (see page 103)
To set polarity (see page 104)
To add user comments (see page 104)
To add a folder (see page 105)
To alias a bus/signal name (see page 105)
To sort bus/signal names (see page 105)
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See Also

Through the Display button, you can select what bus/signal setup information is displayed (channels
assigned, width, polarity, default base, comment, threshold, activity, or channel numbers).

The bus and signal icons in the Bus/Signal Name column are normally red, but they turn gray if the
bus/signal is locked by an inverse assembler.

In previous versions of the Keysight Logic Analyzer application, the Buses/Signals setup tab had a
Define Probes... button; now, probes are defined differently (see "To define probes" (in the online

help)).

Setting the Logic Analyzer Threshold Voltage (see page 91)
Why Are Pods Missing? (see page 334)

To add a new bus or signal

See Also

The add bus/signal feature allows you to add new buses and signals to the configuration. Once
added to the configuration, the new bus/signal is automatically inserted into the data displays and
also becomes available in any bus/signal insert function.

1 From the menu bar, select Setup>(Logic Analyzer Module)>Bus/Signal....
2 Select Add Bus/Signal to add a new bus or signal.

3 The new bus/signal will appear with a system generated default name. Rename (see page 95)
the new bus/signal if desired.

Before a new bus/signal can be added to the configuration, at least one channel must be assigned

to the bus/signal.

Buses/Signals | Sampling I

Enter buzes and signals and the channels the

Bus/Signal Hame

Channels
Assigned

Wil

Pod 1[7:0]
Pod 1[15:0]
Pod 1[8]
Pad 1[3]

i
1

Add Bus/Signal |

To delete a bus or signal (see page 95)

To rename a bus or signal (see page 95)

To assign channels in the default bit order (see page 98)

To assign channels, selecting the bit order (see page 99)
Defining Buses and Signals (see page 93)
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To delete a bus or signal

The delete bus or signal feature allows you to remove buses and signals individually or all at once.
The delete bus or signal feature is accessed through the setup menu or the setup toolbar.

To delete an individual bus or signal (see page 95)
To delete all buses and signals (see page 95)

Todeletean 1 From the menu bar, select Setup>(Logic Analyzer Module)>Bus/Signal....
individual bus or 2 Highlight the bus or signal you want to delete.
signal 3 Click Delete.
Buses/Sianals | Sampling |

Enter buzes and signals and the channels they corespond to:

Channels Threshold: TTL (1.5
Assigned LD

Bus/Signal Hame

100 15 1413 12 11 10 9 & T & §

Pod 1[7:0] B
Pod 1[15:0] | 16
Pod 1[8] 1
Pad 1[3] 1

«

Add Bus/Signal | Delete | Dekteal |

To delete all buses 1 From the menu bar, select Setup>(Logic Analyzer Module)>Bus/Signal....
and signals 2 Click Delete All.

Some tools "lock" buses and signals because they use the bus or signal to produce their own
output. Delete and Delete All will not delete these locked buses and signals. A locked bus or signal
has a gray icon to the left of the name instead of a red icon.

See Also - Defining Buses and Signals (see page 93)

To rename a bus or signal
The rename bus/signal feature allows you to change bus and signal names. All channel, pod, and
clock assignments for the renamed bus/signal remain unchanged.
1 From the menu bar, select Setup>(Logic Analyzer Module)>Bus/Signal..., or click the &/ icon in
the setup toolbar (see page 372).
2 Right-click the bus or signal name and choose Rename...
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Buzes/Signals | Sampling

Enter buzes and signals and the channels they corespond to:

- Channels attached
Bus/Signal Hame Assigned Width 1
T 6|5 4 3

Add Bus/Signal...

C My Bus 2
v Delets

_[™ My Signal -
I My Signal - Rename...

Assign Channels...
Enable Channel Crder Selection
Assign Mames...

Add Folder...
Add Alias

Sort 3

3 Enter the new bus or signal name.
4 Select OK.

See Also - Toadd a new bus or signal (see page 94)
To delete a bus or signal (see page 95)
To rename the bits of a bus (see page 96)
Defining Buses and Signals (see page 93)

To rename the bits of a bus

When a bus is expanded in the Waveform display window, the names of the signals within the bus

are like Bus[0], Bus[1], etc., by default. However, you can assign your own names to the bits within a
bus.

1 From the menu bar, select Setup>(Logic Analyzer Module)>Bus/Signal..., or click the Eliconin
the setup toolbar (see page 372).

2 Right-click the bus name and choose Assign Names....
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Enter buzes and signals and the channels they corespond to:

Assign Channels...
Enable Channel Crder Selection

Add Folder...
Add Alias

Sort 3

Pod2 |
Bus/Signal Hame ?\2:?::51 Width at_tacl_'led_ -
T 6|5 4 3
IW—Add Bus/Signal...
o My Bus 2
_[™ My Signal Delete
_I™ My Signal Rename...

Setting Up the Logic Analyzer

In the Assign Names dialog, enter the new names of bits within the bus.

Assign Mames

Bit Mame Display Mame

My Bus 1[0] Chrls

My Bus 1[1] Chrl4
[ [ Chrl3|

My Bus 1[3

My Bus 1[4]

My Bus 1[5]

My Bus 1[6]

My Bus 1[7]

4 Click OK.

Now, you see your names when the bus is expanded in the Waveform window.
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Scale | Snsidv  [B](20e ][ Delay ’_
]

-10 ns

Bus/Signal Simple Trigger Cam
B = -
_
--El My Bus 1[3] X v
Ly Bus 114
By Bus 119
By Bus 118
[ >
\Wavefarm-1
See Also - Torename a bus or signal (see page 95)

To add a new bus or signal (see page 94)

Defining Buses and Signals (see page 93)

To assign channels in the default bit order

To make the logic analyzer display match your system's design, assign the physical channels of the
logic analyzer to bus and signal names.

1 From the menu bar, select Setup>(Logic Analyzer Module)>Bus/Signal....

2 Inthe Buses/Signals tab, select squares in the grid to assign channels to bus and signal names.
For each signal probed in your device under test, you should have a black check mark mapping
the channel to a pod and to a signal name in the interface.

Example: In the picture below, channels 0-7 (pod 1) are mapped to My Bus 1, channels 8-15 (pod
1) are mapped to My Bus 2, and channels 8 and 9 (pod 2) are mapped to My Signal 1 & 2,
respectively.

Buses/Signals | Sampling I

Enter buzes and signals and the channels they corespond to: Display = | gl gl
bz | Pon1 |
Bus/Signal llame :;Sign;d Widthy TTL (1:50 V) | Threshold: TTL {1.50 V)

TI%5 8 32 10 B s e 0wy e qs]sazz2e

2 TR Fod 1(7:0] & S

-~ My Bus 2 Pod 1[15:8] & o o

[ My Signal 1 Pod 2[0] 1 o

e [T My Signal 2 Pod 2[1] 1 o
il J—3

TIP If clock channels are not connected to clock signals, they can be used as extra data channels.

Clock channels are grouped together after the last pod in the channel assignment area.
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To define buses and signals by importing netlist files (see page 100)
To reorder bits by editing the Channels Assigned string (see page 101)
Pod and Channel Naming Conventions (see page 333)

To assign channels, selecting the bit order

To reset the default
bit order

See Also

In cases where buses in the device under test haven't been probed with consecutive logic analyzer

channels, you can assign channels to a bus name in a selected bit order.

1 From the menu bar, select Setup>(Logic Analyzer Module)>Bus/Signal....
2 In the Buses/Signals tab, right-click the bus name, and choose Enable Channel Order Selection.
3 Start selecting squares in the grid to assign channels from the low order bit of the bus to the high
order bit.
The bit numbers are displayed as you select squares.

|
R e il;a;;:::l O | Threshold: TTL {1.50 ¥} |
B nnnnnnnnnn
T Default Bit Order  Pod 21512, 8 o o LiCa
Selected Bit Order {aleheyiR-RuCI.:] [AREEAR [ 75

When you select a bit order other than the default, you can only trigger on a sample equal to (=) or
not equal (!=) to some value on that bus. You lose the ability to trigger on a sample less than (<),
greater than (>), less than or equal to (<=), or greater than or equal to (>=) some value, and you lose
the ability to trigger on a sample "in range" or "not in range" of two values.

The default bit order of assigned channels has higher bits on the left and lower on the right (in the
Bus/Signal Setup dialog).

|
R e il;a;;:::l O | Threshold: TTL {1.50 ¥} |
B nnnnnnnnnn
S {EEIET TG TET, Fod 2[15:12, & 76 5 4 ERR 10
2_ Reordered Bits Pod 21504 & AR 54 75

To reset to the default bit order:
Right-click the bus name, and uncheck Enable Channel Order Selection.

To define buses and signals by importing netlist files (see page 100)
To reorder bits by editing the Channels Assigned string (see page 107)
Pod and Channel Naming Conventions (see page 333)

To use clock channels as extra data channels

Keysight Logic and Protocol Analyzer User Guide

When clock channels are not used for state mode sampling clock inputs, they can be used as extra
data channels and assigned to bus/signal names just like ordinary data channels (see To assign
channels in the default bit order (see page 98) or To assign channels, selecting the bit order (see

page 99)).
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100

See Also

When clock channels are used for state mode sampling clock inputs, it is not useful to assign them
to bus/signal names.

Each pod in a logic analyzer module has a clock channel. In the Buses/Signals Setup dialog, all the
clock channels are grouped together in a virtual Clocks pod. (Only ordinary data channels appear
under the columns for each pod.)

Analyzer Setup for
Buses/Signals | Samplingl

Enter buzes and signals and the channels they corespond to:

clocks | I T T
_ Channels Threshold: TTL (1.50 ¥} |
Bus/Signal Hame Assigned Width EEAEAE AN |
[+ [N = | R R
Wy Bus |

Chs[C4C1] | 4 N
1] |

There is no separate physical clock pod. Each pod has a single clock channel.

The clock pod can grow to include as many channels as there are pods in the system. In other words,
the clock pod can have more than 16 channels if there are more than 16 pods.

In the Channels Assigned string, the clock pod name is "Clks" and the channels are named "C1",
"C2", etc.

To reorder bits by editing the Channels Assigned string (see page 101)
Pod and Channel Naming Conventions (see page 333)

To define buses and signals by importing netlist files

You can create bus/signal names and assign logic analyzer probe channels by importing netlist files.
These netlist files come from the Electronic Design Automation (EDA) tools used to design the device
under test, and they contain information about the signals on the connectors built into the device
under test for the logic analyzer probes.

1 If you haven't already defined probes, choose Setup>(Logic Analyzer Module)>New
Probe>General Purpose Probe Set and define the probes whose connectors are mapped in the
netlist file (see "To define probes" (in the online help)).

2 Inthe Bus/Signal Setup dialog, click Netlist Import....
3 Then, enter the netlist file to import bus/signal assignments from, and click OK.

Metlist Import

. x|
Metlist File: IE:\My Documentsinetlist. ket ﬂ Browse...l

QK | Cancel | Trim Buzes/Signals... | Help |

After importing netlist files, connector pin numbers are displayed in the Bus/Signal Setup dialog.
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Buses/Signals l Sampling ]

Enter buzes and signals and the channels they corespond to: Dizpla

4—_—33-

Threshold: TTL (1.50 ¥} Threshold: TTL {1
Bus/Signal Hame ?\2:?::51 Width|_ _ _ _ - - o o o o - - - - - o) [ 11
10015 14 M8 & T 6 5 4 3 B 1 0 15181 My § T 6

1] 1] ] 5] 1] et 2a sl oot s |- RN

I My Bus 1 Pod 1[7:0] g o

= Metlist Import

IWPDUQ[S,B,?,B 11 001z 3 45 6 T & 3 M

I TE* Pad 1[7] 1 o

Imported bus/signal definitions are placed in the "Netlist Import" folder.

The "Netlist Import" folder is deleted and re-created on each import. If you want to keep definitions
from the "Netlist Import" folder, either rename the folder or move bus/signal definitions out of the
folder before the next netlist import.

Example Line from  Netlist files created by Electronic Design Automation (EDA) tools have lines in the following format:
Netlist File: NET '/Bus1(3)' J1-7

Where:
Bus1 = Four bit bus.
(3) = Bit 3.
J1-7 = Connector J1, pin 7.

See Also - Toassign channels in the default bit order (see page 98)
To assign channels, selecting the bit order (see page 99)
To reorder bits by editing the Channels Assigned string (see page 101)
Pod and Channel Naming Conventions (see page 333)

To reorder bits by editing the Channels Assigned string

You can change the order of the bits in a bus name (assigned in either the default order (see
page 98) or a selected order (see page 99)) by editing the Channels Assigned text string.

1 In the Buses/Signals tab of the Analyzer Setup dialog, click the Channels Assigned to the bus
name.

2 In the Assign Channels dialog, enter the appropriate order of bits in the bus.

Assign Channels =]
Bus/Signal: My Bus 1
MSE L5E Cancel |

E Help
Default Channel COrder Switch Big Endian <=2 Little Endian Reverse Channel Order |
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To reset the default
bit order

102

Example Description

Pod B1[0] Signal consisting of the first channel in the first pod of slot B.

Pod B1[15:0] Bus consisting of all sixteen channels in Pod B1 in default order.

Pod B1[7:0], Pod B2[15:8] Bus with seven channels from first pod in slot B followed by seven channels from
second pod in slot B.

Pod B1[7:0,15:8] Big endian, little endian switch on a 16-bit bus.

Pod B1[0,1,2,3] Bus with bits in reverse order.

Clks[C2:C1], Pod B1[0], Pod Four bit bus including two clock pod channels.
B2[0]

Clks[C2M:C1S], Pod B1M[0], Four bit bus with demultiplex.
Pod B1S[0]

See Pod and Channel Naming Conventions (see page 333) to understand naming conventions
like "Pod B2".

You can easily Switch Big Endian <=> Little Endian or Reverse Channel Order by clicking these
buttons.

3 Click OK.
Channel numbers are displayed for reordered bits in the Bus/Signal Setup dialog.

Buses/Signals | Sampling I

Enter buzes and signals and the channels they corespond to: Disgly @ g g

Slot B Pod 2 { |
Ch: I : Di i .|
Bus/Signal Hame annels Width Threshold: Differential (0.00 Y}

Assigned PPN A A A R A AP A Ak A5 AE A5 25 25 D
T 10 15181 1z MW 5 T 6 5 & 3 oz 10 1511
[ i1y Blus 1 Pod B2[456, & 405 6 T 3z 10
T My Bus 2 Pod B2[15:8] & NN N N
eI Wy Signal 1 Pod B3[0] 1 N
" MySignal 2 Pod B3{1] 1 v
(B 7 10|

When bits have been reordered, you can only trigger on a sample equal to (=) or not equal (=) to
some value on that bus. You lose the ability to trigger on a sample less than (<), greater than (>),
less than or equal to (<=), or greater than or equal to (>=) some value, and you lose the ability to
trigger on a sample "in range" or "not in range" of two values.

The default bit order of assigned channels has higher bits on the left and lower on the right (in the
Bus/Signal Setup dialog).

Bus/Signal Hame il;a;;:::l U Threshold: TTL (1.50 V) |
T U mwm e w5155 a3 10

s D {MEENINOT T, Pod 21512, 8 TE 5 A ER 10
3C Reordered Bits Pod 211,504 8 0otz §l4 TS
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To reset to the default bit order:

1 Click the Channels Assigned to the bus name.

2 Inthe Assign Channels dialog, click Default Channel Order.
3 Click OK.

See Also - Toassign channels in the default bit order (see page 98)
To assign channels, selecting the bit order (see page 99)
Pod and Channel Naming Conventions (see page 333)

To set the default number base

You can set the default number base for a bus when you create the bus. The default base is used to
display bus and signal values in the listing (see page 218) and waveform (see page 209) views.
Default base only affects new buses and signals; if you change default base for an existing bus or
signal you will not see a change unless you add a new copy of the bus or signal to a listing or
waveform view.

1 From the menu bar, select Setup>(Logic Analyzer Module)>Bus/Signal....
2 In the bus/signal setup dialog, select Display.
3 Select Default Base.

Analyzer Setup for U4154B-1

Buses/Signals | Sampling

Enter buses and signals and the channels they comespond to

Slot A Pod 2 Channels Assigned
Channels - Threshold: TTL Thres| ‘Width
Bus/Signal Name | o S0 | width —Thres
B EEEE RN EEEEREE Gy
> MyBus 1 Pod AIT:0] 8 Default Base
« i Comment
v Threshold

v Activity
v Channel Numbers

Bit Inversion

Add Bus/Signal...] [ Delete | [ Deletel [[import Netst... | [ system Summany... |

[ ok | [ cameel | [ Hep |

4 To change the default base for a bus or signal, click the default base value.
Buses/Signals |Sampling|

Enter buses and signals and the channels they comespond to:

| SiotAP)
_ Channels N Default Threshol
Bus/Signal Name Assigned Width Baze
1] 0] 15[ 14) 13 12| 11[10] 2[5 ] 7
> My Bus 1 Pod A1[7:0] g [ H
Binary
v Hex
Octal
Decimal

Signed Decimal
Ascii
Symbol

5 Select a new value.
6 Click OK to close the bus/signal dialog.
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To set polarity

You can define buses and signals to display with negative or positive polarity. This affects the display
of values and waveforms. When a bus or signal is set to negative polarity, an incoming high voltage
will be shown with a low waveform and a logical value of 0. The polarity is reflected in all places that
use values, such as trigger and symbols.

The default polarity is positive (high = 1).

1 From the menu bar, select Setup>(Logic Analyzer Module)>Bus/Signal....

2 Inthe bus/signal setup dialog, select Display.

3 Select Polarity.

Analyzer Setup for U41548-1 = £
Buses/Signals | Sampling
Enter buses and signals and the channels they comrespond to Display ¥ |
YV VRN | ¥ Channels Assigned
Channels Default | Threshold: TTL. Il v width
Bus/Signal Name Assigned Width | Polarity Base
e a7l e 5[ < 327 s o] Pelerity
=C MyBus 1 Pod AI[T:0] |3 + Hex v Default Base

< Comment

v Threshold
v Activity
v Channel Numbers

Bit Inversion

AddBus/Sigral.| | Delete | [ Delete Al [ import Netist... | | System Summary... |

[ ok | [ Canesl | [ hHep |

4 In the polarity column that appears, toggle between + (positive) and — (negative).

To add user comments

E-{] My Bus 1

-] My BuS TPoq 1(7.0] isl
Thig iz a comment.
MM hides SicomaT T 7

You can attach comments to buses and signals. The comments show up in the tool tip when you
hover the mouse over a bus or signal name in both the waveform and listing windows.

1 From the menu bar, select Setup>(Logic Analyzer Module)>Bus/Signal....
In the Buses/Signals setup tab that appears, select Display.

Select Comment. A new column labeled Comment appears.

In the Comment column, type your comment for the bus or signal.

Click OK to close the Analyzer Setup dialog.

o~ N

Comments are intended as a descriptor to embellish a bus/signal name and not as a notepad.
Comments can be up to 64 character in length.
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To add a folder
The Add Folder... feature adds a windows style folder to the bus/signal list. Use folders to help
organize bus and signal names when using many bus/signal names with inverse assemblers.
1 From the menu bar, select Setup>(Logic Analyzer Module)>Bus/Signal....
2 Right-click on a bus/signal name, then select Add Folder.

3 The new folder appears directly below the highlighted name. By default, the new folder has a
system generated default name. If desired, rename (see page 95) the new folder in the same way
you would a bus/signal name.

See Also - To alias a bus/signal name (see page 105)

To alias a bus/signal name

The Add Alias... feature adds an exact duplicate bus or signal name (same channel, polarity, etc.
assignments). Use alias names along with folders (see page 105) to help organize the many bus and
signal names with inverse assembly.

1 From the menu bar, select Setup>(Logic Analyzer Module)>Bus/Signal....
2 Right-click on the desired bus/signal name, then select Add Alias.

3 The new alias name appears directly below the highlighted name. The new alias name can be
renamed (see page 95), however, the new name will also be applied to the original name.

See Also - To add a folder (see page 105)

To sort bus/signal names

You can sort bus/signal names and folder names to help organize them.
1 From the menu bar, select Setup>(Logic Analyzer Module)>Bus/Signal....

2 Right-click on one of the bus/signal or folder names to be sorted; then, select either
Sort>Ascending or Sort>Descending.

See Also - Toadd a folder (see page 105)
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Choosing the Sampling Mode

106

See Also

Buzes/Signals  Sampling l

Acquisition
% Timing - Asprchronous Sarmpling

" State - Spnchronous Sampling (400 Mb/s maximum clock rate)

The Sampling tab is accessed through the menu bar's Setup>(Logic Analyzer Module)>Timing/State
(Sampling)... item. The Sampling setup tab is used to select and configure the acquisition mode.

In the Timing - Asynchronous Sampling acquisition mode, you set the sampling option and the
sampling period. The device under test is sampled at regular intervals (the sampling period).

In the State - Synchronous Sampling acquisition mode, you set the sampling option, you set up the
clocking signal(s) from the device under test that tells the logic analyzer when to sample data, and
you adjust sampling positions on each channel relative to the sampling clock to make sure data is
sampled when it is valid.

In both state and timing mode, you can set the acquisition (memory) depth and the position of the
trigger event within the acquisition memory.

Some logic analyzers have the timing zoom feature which collects additional high-speed timing data
around the logic analyzer trigger.
The following tasks are performed in the Sampling setup tab.
Selecting the Timing Mode (Asynchronous Sampling) (see page 106)
- To select the timing acquisition mode (see page 107)
- To select the timing sampling option (see page 107)
- To set the timing mode sampling period (see page 108)
Selecting the State Mode (Synchronous Sampling) (see page 108)
- To select the state acquisition mode (see page 108)
- To select the state sampling option (see page 108)
Selecting the State Sampling Clock Mode (see page 109)
- To set up the state sampling clock (see page 113)
- To automatically adjust state sampling positions and threshold voltages (see page 114)
- To manually adjust state sampling positions (see page 114)
In Either Timing Mode or State Mode (see page 115)
- To specify the trigger position (see page 115)
- To set acquisition memory depth (see page 115)
Using Timing Zoom (see page 116)
- To turn timing zoom on or off (see page 117)
- To specify the timing zoom sample period (on some logic analyzers) (see page 117)
- To specify the timing zoom trigger position (see page 117)
- To align timing zoom in a split analyzer (see page 117)

Memory Depth and Channel Count Trade-offs (see page 335)

Selecting the Timing Mode (Asynchronous Sampling)

In timing mode, the logic analyzer samples asynchronously, based on an internally-generated
sampling clock.
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To select the timing acquisition mode (see page 107)
To select the timing sampling option (see page 107)
To set the timing mode sampling period (see page 108)

To select the timing acquisition mode

1 From the menu bar select Setup>(Logic Analyzer Module)>Timing/State (Sampling)..., or click
the !/ icon from the setup toolbar (see page 372).

2 Inthe Acquisition area of the Sampling setup dialog, select the Timing - Asynchronous Sampling
option.

To select the timing sampling option

Buses/Signals | Sampling

Acquisition
(@ Timing - Asynchronous Sampling

(7 State - Synchronous Sampling

Timing Options

Sampling Options: Transiti
Full Channel, 25 GHz

Sampling Period: Half Channel, 5.0 GHz

Transmonal Store gualfi Fu\l channe{ 25 (JHZ i

/ Store qualfied, Half channel, 5.0GHz

In the timing (asynchronous) sampling mode, you can:

Trade-off channel width for faster sampling. That is, if you want a smaller sampling period, you
can set up the logic analyzer to use half of the maximum channels available.

Get the most out of acquisition memory and measure an overall greater amount of time by
choosing to store only transitions or other store-qualified patterns.

NOTE Changing the sampling option will affect the sampling period and may affect bus assignments.

To select the timing mode sampling option:
1 From the menu bar, select Setup>(Logic Analyzer Module)>State/Timing (Sampling)....
2 Select Timing acquisition mode. Timing Options become selectable.

3 Select the sampling option you prefer. Your channel count may be different depending on the
logic analyzer model.

Mode Description

Full Channel Timing Mode Default. All channels are available.
(see page 492)

Half Channel Timing Mode Uses one pod from each pod pair.
(see page 492)

Transitional / Store Qualified Provides maximum duration of acquisition because data is only stored when a
Timing Mode (see page 492)  change from the last value is detected. See transitional timing (see page 337).

See Also - Logic Analyzer Notes, Timing Mode Sampling Options/Period (see page 492)
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To set the timing mode sampling period

In timing mode, a logic analyzer takes a sample of the device under test's activity once per sample
period. You can set this sample period in the Sampling Setup tab.

1 From the menu bar select Setup>(Logic Analyzer Module)>Timing/State (Sampling)..., or click
the H&| icon from the setup toolbar (see page 372).

2 Select Timing - Asynchronous Sampling.

3 Inthe Timing Mode area of the Sampling setup dialog, increase or decrease the Sample Period.

To capture signal level changes reliably, the sample period should be less than half of the period of
the fastest signal you want to measure. Time interval measurements are made by counting the
number of samples in the desired waveform area. These measurements are made to a +/- one
sample error, so measurement accuracy is improved if the number of samples is maximized.

Logic Analyzer Notes, Timing Mode Sampling Options/Period (see page 492)

Selecting the State Mode (Synchronous Sampling)

In state mode, the logic analyzer samples synchronously, based on a sampling clock signal from the
device under test. Typically, the signal used for sampling in state mode is a state machine or
microprocessor clock signal.

To select the state acquisition mode (see page 108)

To select the state sampling option (see page 108)

Selecting the State Sampling Clock Mode (see page 109)

To set up the state sampling clock (see page 113)

To automatically adjust state sampling positions and threshold voltages (see page 114)
To manually adjust state sampling positions (see page 114)

To select the state acquisition mode

1 From the menu bar select Setup>(Logic Analyzer Module)>Timing/State (Sampling)..., or click
the 4= icon from the setup toolbar (see page 372).

2 Inthe Acquisition area of the Sampling setup dialog, select the State - Synchronous Sampling
option.

To select the state sampling option

State Options - Specify when the logic analyzer should acquire samples

Sampling Options: |68 channel 200 MHz State Mode ﬂ

68 channel 200 MHz State Mode
34 channel 400 MHz State Mode

In the state (synchronous) sampling mode, the sampling option specifies the speed up to which the
state mode sampling clock will match input clock edges from the device under test. You can
trade-off triggering and clocking capability to allow faster state mode sampling speeds.

To select the state mode sampling option:

1 From the menu bar, select Setup>(Logic Analyzer Module)>State/Timing (Sampling)....

2 Select the State acquisition mode. State Sampling Options becomes selectable.

3 Select the sampling option you prefer.
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Mode Description

General State Mode (see Default.
page 492)
Turbo State Mode (see Faster state mode sampling speeds are supported, but triggering and clocking are
page 492) restricted.
See Also - Logic Analyzer Notes, State Mode Sampling Options (see page 492)

Selecting the State Sampling Clock Mode

The state sampling clock inputs let signals from the device under test specify when data should be
captured.

 State Dptions - Specify when the logic analyzer should acquire samples——

Clock Mode: IMaster 'l ™ Advanced Clocking
Pad: 4 2 1

Clock: Clk4 Clk2 Clk1

Activity: 5] 5] 5]

Master: » % X ¥ £ ¥|Ckit

The state sampling clock mode specifies how the clock inputs are used for sampling. For the
U4154A/B module, there are two state sampling clock modes to choose from:

Master Only (see page 109) — all pods sampled on one master clock.
Dual Sample (see page 110) — one pod of pair sampled on one master clock but with different
delays.
For instructions on setting up these state sampling clock modes, see:
“To set up the master only sampling clock mode" on page 111
“To set up the dual sample sampling clock mode" on page 112

See Also - “To set up the state sampling clock" on page 113
“To set up advanced clocking" on page 114
“Pod and Channel Naming Conventions" on page 333
Master Only Sampling Clock Mode

In the Master only state sampling clock mode, there is one sampling clock signal. When a clock edge
occurs, data is captured and saved into one sample of logic analyzer memory.

Master Clock —bl Analyzer Memory Analyzer Memory |
Pod 2 Pod 1
See Also - To set up the master only sampling clock mode (see page 111)

Master/Slave Sampling Clock Mode

In the Master/Slave state sampling clock mode, you can save data captured on different clock edges
into the same sample of logic analyzer memory.
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See Also

See Also

Master Clock —®  Analyzer Memory Analyzer Memaory

Slave Clock —» Slave Latch
Pod 2 Pod 1

When the slave clock occurs, data captured on the pods that use the slave clock is saved in a slave
latch. Then, when the master clock occurs, data captured on the pods that use the master clock, as
well as the slave latch data, are saved into logic analyzer memory. If multiple slave clocks occur
before the next master clock, only the most recently acquired slave data is saved into logic analyzer
memory.

To set up the master/slave sampling clock mode (see page 111)
Demultiplex Sampling Clock Mode

In the Demultiplex state sampling clock mode, you can demultiplex data being probed by one pod
into the logic analyzer memory that is normally used for two pods. Demultiplex mode uses the
master and slave clocks to demultiplex the data.

Master Clock —®  Analyzer Memory Analyzer Memaory

Slave Clock —» Slave Latch
(Pod 2 is not connected) Pod 1

When the slave clock occurs, data captured on the pod is saved into the slave latch for the other pod
in the pod pair. Then, when the master clock occurs, data captured on the pod, as well as the slave
latch data, are saved in logic analyzer memory. As with master/slave mode, if multiple slave clocks
occur before the next master clock, only the most recently acquired slave data is saved into logic
analyzer memory.

To set up the demultiplex sampling clock mode (see page 111)
Dual Sample Sampling Clock Mode

In the Dual Sample state sampling clock mode, you can save data captured using the master clock at
each of two different sample times into the same sample of analyzer memory.

Master Clock —®  Analyzer Memory Analyzer Memaory

Delay B

i

(Pod 2 is not connected) Pod 1
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When the master clock occurs, data on the pod is sampled twice using two independent sampling
positions. Each of the two sample positions can be set using the Thresholds and Sample Positions
dialog.

The Dual Sample mode is often used to capture DDR memory bus activity using the common bus
clock as the master clock. One sample position is used to capture write data and another is used to
capture read data.

See Also - “To set up the dual sample sampling clock mode" on page 112
To set up the master only sampling clock mode
1 From the menu bar, select Setup>(Logic Analyzer Module)>Timing/State (Sampling)....
2 Select State.
3 Inthe State Options, change Clock Mode to Master.

4 Set up your master clock (see To set up the state sampling clock (see page 113)).

See Also - Master Only Sampling Clock Mode (see page 109)
To set up the master/slave sampling clock mode
From the menu bar, select Setup>(Logic Analyzer Module)>Timing/State (Sampling)....
Select State.
In the State Options, change Clock Mode to Master/Slave/Demux.

1
2
3
4 Set up your master and slave clocks (see To set up the state sampling clock (see page 113)).
5 Select the Buses/Signals tab.

6

For each pod, click the clock button under the pod heading and choose either Master Clock or
Slave Clock.

Threshold: TTL (1.50 V) | Threshold: TTL (1.50 V) |

Slave Clock | Master Clock
""" R SR A A P P PR O R P A A AR AR AR Ak 1b
10015 143tz 18 & T 65 4 3 B 1 0 1548 f3 % MW s & T 65 4 2 10

AT
A A AT

4 >

See Also - Master/Slave Sampling Clock Mode (see page 109)

To set up the demultiplex sampling clock mode

To capture demultiplexed data, use only one pod of a pod pair.

From the menu bar, select Setup>(Logic Analyzer Module)>Timing/State (Sampling)....
Select the State acquisition mode.

In the State Options, change Clock Mode to Master/Slave/Demux.

Set up your master and slave clocks (see To set up the state sampling clock (see page 113)).
Select the Buses/Signals tab.

Click the clock button under the pod heading and choose Demultiplex.

[ G 2 I S O B
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Buses/Signals l Sampling ]

Enter buzes and signals and the channels they corespond to:

S Bus1_Slave
2 Bus1_Master

Pod 1M[15:0]

16

Display ¥ JJ

Threshold: TTL (1.50 ¥}
Bus/Signal Hame ?\2:?::51 Width Demultiplex |
o R O O R AR AR R A R O rrrrrrre
10015 143tz 18 & T 65 4 3 B 1 0 1548 f3 % MW s & T 65 4 2 10
Pod 1S[15:0] 16 AT

A A AT

4 >

The display of the pod and the other pod in the pair changes. For example, if you set Pod 1 to
demultiplex, Pod 2 goes away and you see two Pod 1 columns. The first Pod 1 column is labeled
Pod 1 (Master Clock), and the second column is Pod 1 (Slave Clock).

Note that you can adjust sampling positions relative to the master clock and to the slave clock by
assigning master and slave bus/signal names. (Note the "M" and "S" suffixes on pods in the
Channels Assigned column to indicate "master clock" and "slave clock".) For more information on
adjusting sampling positions, see To automatically adjust state sampling positions and threshold
voltages (see page 114) or To manually adjust state sampling positions (see page 114).

See Also

Demultiplex Sampling Clock Mode (see page 110)

To set up the dual sample sampling clock mode

To capture dual sample data, use only one pod of a pod pair.

From the menu bar, select Setup>(Logic Analyzer Module)>Timing/State (Sampling)....

Select State.

In the State Options, change Clock Mode to Dual Sample.

Select the Buses/Signals tab.
Click the clock button under the pod heading, and choose Dual Sample.

Buses/Signals l Sampling ]

Enter buzes and signals and the channels they corespond to:

1

2

3

4 Set up your master clock (see To set up the state sampling clock (see page 113)).
5

6

Display ¥ JJ

Threshold: TTL (1.50 ¥
Bus/Signal Hame ?\2:?::51 Width j Dual Samg::e :
1R R AR AR AR E AR 2 A P R R e
TIOR8 5 T 6 5 A 3 210 5 MG NN 5T 65 421
O LENEEL T O Fod 15[15:0] . 16 SAASSSSS S S AL
I Bus_MasSamp Pod 1M[150] 16 SAASSS LSS A

4 >

The display of the pod and the other pod in the pair changes. For example, if you set Pod 1 to
dual sample, Pod 2 goes away and you see two Pod 1 columns. The first Pod 1 column is labeled
Pod 1 (Master Sample), and the second column is Pod 1 (Second Sample).

Note that timing zoom data is only valid for the selected pod.
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7 Assign bus/signal names to the channels in the master sample and to the channels the second

sample.

Bus/signal names assigned to the master sample can have different sampling positions than the
bus/signal names assigned to the second sample.

8 Adjust the state sampling positions differently for the bus/signals associated with the master
sample and the buses/signals associated with the second sample (see To automatically adjust
state sampling positions and threshold voltages (see page 114) or To manually adjust state
sampling positions (see page 114)).

Note the "M" and "S" suffixes on pods in the Channels Assigned column to indicate "master
sample" and "second sample".
See Also “Dual Sample Sampling Clock Mode" on page 110
To set up the state sampling clock

The state clock should be set to match the clock signal on your device under test. The logic analyzer

can handle clock signals comprised of up to four lines. Clocks can be as simple as a single rising

edge, or a complicated combination of edges and highs or lows.

Clock: Clk4 Clk3 Clk2 Clk1

Activity: n] n] n] n]

Master: x x x £ |Chkat

In the picture above, the clocks refer to the clock signal lines on pods 1 through 4. Depending on

model, your logic analyzer may have more pods. However, only the clock lines on the first 4 pods can

be used to generate the state clock signal. Clock lines on extra pods can be used like normal data
lines.

1 Attach logic analyzer pods to your device under test. Clock signals must be connected to the
clock lines on pods 1 through 4.

2 From the menu bar, select Setup>(Logic Analyzer Module)>Timing/State (Sampling)....

3 Select State - Synchronous Sampling. The State Options area becomes active.

4 Select the state clock mode (see page 109). Most measurements use only the master clock.

5 Set up a clock description to match the clock(s) in your device under test.

Cx 1 Don't care. Clock line not used in this clock.
Rising edge.

Falling edge.

Both edges.

1] Qualifier - high.

o ] Qualifier - low.

A clock description must have at least one edge.
See Also “Selecting the State Sampling Clock Mode" on page 109

“To automatically adjust state sampling positions and threshold voltages" on page 114
“To manually adjust state sampling positions" on page 114
“To set up advanced clocking" on page 114
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To set up advanced clocking

If you want to specify more complex clock setups than you can with the normal Master or Slave
selections (for example, if you want to use a specific clock channel both as an edge and a qualifier in
the same clock description), you need to use advanced clocking.

1 From the menu bar, select Setup>(Logic Analyzer Module)>State/Timing (Sampling)....
2 Select State mode. The state options become selectable.
3 Next to the clock mode, select Advanced Clocking. The clock controls are replaced by a button.
4 Select Master Clock... or Slave Clock... as appropriate.
5 Inthe Advanced Clocking Setup Dialog (see page 391), choose settings as appropriate.
Clock channels can be used both as primary clocks and as clock qualifiers.
6 Click OK to close the dialog. The clock description in the Analyzer Setup window updates.

If you un-check advanced clocking, all qualifiers are erased.

Pod and Channel Naming Conventions (see page 333)

To automatically adjust state sampling positions and threshold voltages

When adjusting the state mode sampling position with eyescan, the logic analyzer looks at signals
from the device under test, figures out the threshold voltage that results in the widest possible data
valid window, then figures out the location of the data valid window in relation to the sampling clock,
and automatically sets the threshold voltage and sampling position.

Because eyescan automatically sets the sample position on individual channels, it can correct for the
small skew effects caused by probe cables and circuit board traces. This makes the logic analyzer's
setup/hold window smaller and lets you accurately capture data at higher clock speeds.

You use the Eyescan feature with the U4154A/B Logic Analyzer and
16850-series logic analysis system to automatically adjust sampling positions
and threshold voltages on individual channels. Refer to the topic “Setting up and
Running Eyescans in U4154A/B Logic Analyzer" on page 508 to know more
about the eyescan feature.

To manually adjust state sampling positions

For U4154A/B Logic Analyzer and 16850 series of Logic Analyzers you use the Eye Scan - Sample
Positions and Thresholds Settings dialog to manually adjust state sampling positions.

In the Eye Scan - Sample Positions and Thresholds Settings dialog, you can manually adjust state
mode sampling positions without running eye scan (which automatically adjusts state sampling
positions).

1 Select the state (synchronous sampling) mode (see To select the state acquisition mode).
2 Inthe Sampling Setup dialog, click Eye Scan: Sample Positions and Thresholds.... button.

3 Inthe Eye Scan - Sample Positions and Thresholds Settings dialog, drag the blue sampling
position bars to the proper locations.

You can expand or collapse the channels in a bus.

Sampling positions are saved with the logic analyzer configuration (see To save a configuration file
(see page 176)).
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See Also - Understanding State Mode Sampling Positions (see page 339)
To automatically adjust state sampling positions and threshold voltages (see page 114)

In Either Timing Mode or State Mode

To specify the trigger position (see page 115)
To set acquisition memory depth (see page 115)

To specify the trigger position

The trigger position specifies the amount of trace memory used for samples captured after the
trigger. For example, when 10% poststore is selected, 90% of trace memory is used for samples
captured before the trigger. When 90% poststore is selected, 10 % of trace memory is used for
samples captured before the trigger.

When Force Prestore is checked, the amount of pre-trigger and post-trigger memory is always what
you expect because, after a run, the logic analyzer fills pre-trigger memory before it starts looking for
a trigger. If the event you want to trigger on occurs while pre-trigger memory is being filled, the logic
analyzer does not trigger.

When Force Prestore is unchecked, the trigger position may not end up being where you expect
because the logic analyzer starts looking for a trigger immediately after a run (it does not wait for
pre-trigger memory to be filled). For example, if you set the trigger position to 50%, but the logic
analyzer finds the trigger right away, the amount of pre-trigger memory is less than you expect.

1 From the menu bar select Setup>(Logic Analyzer Module)>Timing/State (Sampling)..., or click

the #=| icon from the setup toolbar (see page 372).
2 Select the trigger position, and check or uncheck Force Prestore as desired.

Trigger Position

a0 E] % Poststore

J
(] ]
Force Prestore
See Also - Understanding Logic Analyzer Triggering, The Conveyor Belt Analogy (see page 341)

To set the acquisition memory depth (see page 115)

To set acquisition memory depth

The acquisition depth control lets you set the amount of memory that is filled with data on an
acquisition. The choices available depend on the maximum memory depth available in the analyzer
that is being used.

1 From the menu bar select Setup>(Logic Analyzer Module)>Timing/State (Sampling)....

2 Set the acquisition mode and any state or timing options. These will affect the available memory
choices.

3 Inthe Options box to the right, set Acquisition Depth.
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Acquizition Depth:

See Also - Memory Depth and Channel Count Trade-offs (see page 335)
Logic Analyzer Notes, Channels and Memory Depth (see page 492)

Understanding Logic Analyzer Triggering, The Conveyor Belt Analogy (see page 341)
To specify the trigger position (see page 115)

Using Timing Zoom

Timing zoom collects additional high-speed timing data around the trigger of the logic analyzer.
The timing zoom settings are accessed through the TimingZoom box in the Sampling tab.
To turn timing zoom on or off (see page 117)

To specify the timing zoom sample period (on some logic analyzers) (see page 117)
To specify the timing zoom trigger position (see page 117)
To align timing zoom in a split analyzer (see page 117)

Whatis Timing  Timing zoom collects a window of additional high-speed timing data around the trigger of the logic
Zoom?  analyzer.

Because of timing zoom's faster sample rate, you get a higher-resolution view of transitions than
with the normal timing mode. Timing zoom data appears in rows with "(TZ)" after bus/signal names.

M1 to Mz =250ps| M3 to M4 =1.66?ns|

Scele [ Soopsidv B ane [ Delay | -252,5 ns B|W|ne|T
Bus/Signal
E| Iy Bus 1 |
| ] vy signal 1 |
-l aay Bus 1 (72)
| By signar 1.12) I
Time
< ][]
"= Ovwerview J % Listing-1 waveform:-1

Because of the faster sample rate and the relatively smaller amount of memory for samples, the

overall window of time captured by timing zoom is smaller. Timing zoom data is captured around the
trigger.
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M1 to M2 = 16.37625 us | Beginning Of Data to End OF Data = 436,905 us |

Stcale | 150 us/div B2 | o1 Delay -252.5ns B o [T
H l.ll_.l2 H
BusiSignal D?usI . -I15?usI . -I25$nsI . I150|usI . ISDDIU:
--@MyEIuM |
| ] vy signal 1 |
-l aay Bus 1 (72)
| By signar 1.12) |
Time
4 YK
"= Ovwerview J % Listing-1 waveform:-1
See Also - Logic Analyzer Notes, Timing Zoom (see page 492)

To turn timing zoom on or off

If you are not interested in the timing zoom data for a measurement, you can improve logic analyzer
performance by turning off timing zoom.

1 Inthe Sampling tab, check or uncheck Enable in the TimingZoom box.

To specify the timing zoom sample period (on some logic analyzers)

With some logic analyzers (see Logic Analyzer Notes, Timing Zoom (see page 492)), you can change
the sampling period to see more or less sampling resolution around the trigger.

1 In the Sampling tab, check Enable in the TimingZoom box.
2 Click Setup... in the TimingZoom box.

3 Inthe TimingZoom Setup dialog (see page 438), select the Sampling Period.

See Also - Logic Analyzer Notes, Timing Zoom (see page 492)

To specify the timing zoom trigger position
1 In the Sampling tab, check Enable in the TimingZoom box.
2 Click Setup... in the TimingZoom box.

3 Inthe TimingZoom Setup dialog (see page 438), drag the Trigger Position slider bar to the
desired setting.

The trigger position specifies the amount of timing zoom memory used for samples captured
after the trigger. For example when "10% poststore" is selected, 90% of timing zoom memory is
used for samples captured before the trigger.

See Also - Logic Analyzer Notes, Timing Zoom (see page 492)

To align timing zoom in a split analyzer

On some older logic analyzer modules, if you have split the analyzer, you need to specify which
analyzer's trigger timing zoom should be aligned with.

1 In the Sampling tab, check Enable in the TimingZoom box.
2 Click Setup... in the TimingZoom box.

3 Inthe TimingZoom Setup dialog (see page 438), select the logic analyzer to Align Trigger With.
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Setting Up Symbols

You can use symbol names in place of bus/signal data values when:
Setting up triggers.
Displaying captured data.
Searching for bus/signal values in the display windows.
Setting up the Filter/Colorize tool.

Symbol names can be: variable names, procedure names, function names, source file line numbers,
etc.

You can enter user-defined symbol names, or you can load symbol name definitions from a
program's object file or from a general-purpose ASCII format symbol file.

To create user-defined symbols (see page 118)

To load symbols from a file (see page 119)

To run the symbol reader outside the application (see page 120)

To create an ASCII symbol file (see page 121)

To change symbol reader options (see page 121)

Multiple user-defined symbols can have the same name and different values. Symbol value lookups
are based on the name and the value.

Multiple symbols with the same name are not allowed when loading symbols from a file. When a
symbol file has multiple symbols with the same name, the first is accepted and the rest are ignored.

When two or more symbols have the same value, the first symbol name matching the value is used
(even though you may have selected one of the others).

See Also - To enter symbolic bus/signal values (see page 123)

To create user-defined symbols

You can create and edit user-defined symbols for bus/signal values.

Toadda 1 Select Setup>(Logic Analyzer Module)>Symbols....
user-defined
symbol setp

7 Bus/Signal...

ﬂ Timing/State {Sampling). ..

Simple Trigger...
E Advanced Trigger...
Stare Trigger...
Recall Trigger. ..

Pod Assignment. ..

Split Analyzer. ..

Disable
Rename

Advanced L4

2 Inthe Symbols dialog (see page 433), select the bus or signal for which the new symbol should
be displayed.
Each symbol is defined for a particular bus/signal.

3 Click Add....
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4 In the Add Symbol dialog, define a value or range of values.

%% Add Symbol to Bus/Signal: My Bus 1 =]

B|[- MBI
OF | Apply | Close |

There are no restrictions on the characters you can use in the name of a symbol.

Many identical symbols for a bus/signal can be entered, all with unique or identical values.
During symbol lookup by a window or tool, the first symbol that matches the pattern is used. This
is why the Symbol dialog has Move Up and Move Down buttons for reordering symbols.

5 Click Apply.

To see the symbols in the listing or waveform display, click OK in the Symbols dialog and change the
base (see page 218) for the bus/signal to Symbols.

Because XML format logic analyzer configuration files save and load user-defined symbols, you can
also add symbols by (1) using text processing tools to re-format symbol information from software
development tools, (2) inserting them into an XML format configuration file, and (3) loading the
configuration file into the Keysight Logic Analyzer application (see "XML Format" (in the online
help)).

Toedita 1 Select Setup>(Logic Analyzer Module)>Symbols....
user-defined 2 Select the symbol you want to edit.
symbol 3 Click Edit.

Todeletea 1 Select Setup>(Logic Analyzer Module)>Symbols....
user-defined 2 Select the symbol you want to delete.
symbol 3" Click Delete.

To save symbols  Save symbols as part of a configuration file (see page 176). Symbols are saved in the configuration
whether or not you select Setup only in the Save As dialog.

You can move user-defined symbols from one bus/signal to another by saving to an XML format
configuration file, editing, then reloading the file.

See Also - Displaying Names (Symbols) for Bus/Signal Values (see page 220)

To load symbols from a file

You can load symbols from object files, which are created by your compiler/linker or other software
development tools, or you can load symbols from a general-purpose ASCII (GPA) format symbol files.

1 Create the symbol file:

Generate an object file with symbolic information using your software development tools (see
Object File Formats Supported by the Symbol Reader (see page 475)).

Generate an Keysight Symbol Reader ".sym" file by running the symbol reader outside of the
Keysight Logic Analyzer application (see page 120); loading symbols from ".sym" files is faster
than loading them from object files.
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To reload symbols

from a file

To delete a symbol

120

file

See Also

4
5
6

If your language tools cannot generate object file formats that are supported by the logic
analyzer, create an ASCII symbol file (see page 121).

From the Keysight Logic Analyzer application's main menu bar, choose Setup>(Logic Analyzer
Module)>Symbols....

In the Symbols dialog (see page 433), select the bus/signal name you want to load object file
symbols for.

In most cases, you will select the bus/signal representing the address bus of the processor you
are analyzing.

Click Load....
In the Select Symbol File dialog, select the file from which you want to load symbols.
Click Open.

The name of the symbol file is saved when a configuration file is saved. The symbol file will be
reloaded when the configuration is loaded.

1
2
3

Choose Setup>(Logic Analyzer Module)>Symbols....
In the Symbols dialog (see page 433), select the symbol file whose symbols you want to reload.
Click Load....

The values of the symbols being used in the trigger sequence are updated automatically each time a
symbol file is reloaded.

1
2
3

Choose Setup>(Logic Analyzer Module)>Symbols....
In the Symbols dialog (see page 433), select the symbol file whose symbols you want to delete.
Click Delete.

Object File Formats Supported by the Symbol Reader (see page 475)

To run the symbol reader outside the application

See Also

You can run the symbol reader outside the Keysight Logic Analyzer application to create an Keysight
Symbol Reader ".sym" file that loads faster than the object file.

1
2

Open a Command Prompt window.
Run the command:

agSymbolBuild.exe [-r <readers.ini>] <object_file> <dest_file>.sym
For example:

agSymbolBuild.exe g.elf g.sym
The agSymbolBuild.exe symbol reader program is located in the directory:

<Drive letter>:\<Install directory>\SymbolReaders\
For example:

C:\Program Files\Keysight Technologies\Logic Analyzer\SymbolReaders\

To change the symbol reader options, copy the readers.ini file from the SymbolReaders directory,
edit it, and use the -r <readers.ini> option when running the agSymbolBuild.exe program.

For more information on the symbol reader program, see the README.txt file in the
SymbolReaders directory.

To load symbols from a file (see page 119)
To change symbol reader options (see page 121)
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To create an ASCII symbol file

General-purpose ASCII (GPA) symbol files are created by converting object file symbols to a GPA
format symbol files and/or by using text editing/processing tools.

To convert object  When you need to apply different offsets to different symbols or sections of code, you can convert
file symbols to GPA  object file symbols to general-purpose ASCII (GPA) format symbol files. Then, you can use text
format symbol files editing/processing tools to adjust the symbol or section offset values in the GPA format file before

loading the file into the Keysight Logic Analyzer application.

1 Open a Command Prompt window.
2 Run the command:

agSymbolQuery.exe -a <object file> <dest file>.sym > GPA file
For example:

agSymbolQuery.exe -a g.elf g.sym > g.gpa
The agSymbolQuery.exe program is located in the directory:

<Drive letter>:\<Install directory>\SymbolReaders\
For example:

C:\Program Files\Keysight Technologies\Logic Analyzer\SymbolReaders\

For more information on the agSymbolQuery.exe program, see the README.txt file in the
SymbolReaders directory.

See Also - General-Purpose ASCII (GPA) Symbol File Format (see page 476)

To change symbol reader options
You can change how ELF/Stabs, Ticoff, or Coff/Stabs symbol files are processed by editing the
readers.ini file.
1 Make a backup copy of the readers.ini file.
The readers.ini file is located in the directory:

<Drive letter>:\<Install directory>\SymbolReaders\
For example:

C:\Program Files\Keysight Technologies\Logic Analyzer\SymbolReaders\
2 Edit the readers.ini file.
For more information on the symbol reader options, see the comments in the readers.ini file.

Reader Options

SectionReloc  Use the following options to specify the relocation. Replace <sectionname> with the name of your
section. Replace <hex_relocation_value> with the hex relocation amount (32-bit max). You can set
the relocation for section to an absolute value or you can add a relative relocation amount. The
relocation value will be calculated using unsigned 32-bit math.

[SectionReloc]
Place this before all relocation options.

AddReloc_AllSections=<hex_ relocation_value>
Relocates all sections by an amount specified.
If this command is used with subsequent relocation commands
the subsequent commands will override this operation.
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AddReloc_<sectionname>=<hex relocation value>
Adds a relative relocation value.

SetReloc <sectionname>=<hex relocation values
Relocates the section to the absolute address specified.

NonReloc_<sectionname>=TRUE
Inhibits a section from being relocated.
It is only useful when it follows a AddRloc+AllSections.

C++Demangm 1= Turn on C++ Demangling (Default)
0= Turn off C++ Demangling

C++Denﬂ]pﬂons 803= Standard Demangling
203= GNU Demangling (Default Elf/Stabs)
403= Lucid Demangling
800= Standard Demangling without function parameters
200= GNU Demangling without function parameters
400= Lucid Demangling without function parameters

MaxSwnboWVMth 80= Column width max of a function or variable symbol
Wider symbols names will be truncated.
(Default 80 columns)

OutSectionSymbol 0= Symbols whose addresses aren't within the
Valid defined sections are invalid (Default)
1= Symbols whose addresses aren't within the
defined sections are valid

This option must be specified in the Nsr section of the Readers.ini file:

[Nsr]
OutSectionSymbolvValid=1

ReadElfSection 2= Process all globals from ELF section (Default)
Get size information of local variables
1= Get size information of global and local variables
Symbols for functions will not be read, and
only supplemental information for those symbols in
the Dwarf or stabs section will be read.
0= Do not read the El1f Section

If a file only has an ELF section this will have no effect and the ELF section will be read completely.
This can occur if the file was created without a "generate debugger information" flag (usually -g).
Using the -g will create a Dwarf or Stabs debug section in addition to the ELF section.

StabsType StabsType=0 Reader will determine stabs type (Default)
StabsType=1 Older style stabs
(Older style stabs have individual symbol
tables for each file that was linked into
the target executable, the indexes of each
symbol table restart at 0 for each file.)
StabsType=2 Newer style stabs
(New style stabs have a single symbol table
where all symbols are merged into a large
symbol array) .
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ReadOnlyTicoffPag  ReadOnlyTicoffPage tells the ticoff reader to read only the symbols associated with the specified
e  page (as an example 'ReadOnlyTicoffPage=0' reads only page 0 symbols). A value of -1 tells the ticoff
readers to read symbols associated with all pages.

ReadOnlyTicoffPage=-1 Read all symbols associated will all
ticoff pages (Default)
ReadOnlyTicoffPage=p Read only symbols associated with
page 'p' (where p is any integer
between 0 and n the last page of
the object file).

AppendTicoffPage  AppendTicoffPage tells the ticoff reader to append the page number to the symbol value. This
assumes that the symbol value is 16-bits wide and that page number is a low positive number which
can be ORed into the upper 16 bits of an address to create a new 32-bit symbol address. For
example, if the page is 10 decimal and the symbol address is 0xF100 then the new symbol address
will be OxAF100.

AppendTicoffPage=1 Append the ticoff page to the symbol
address

AppendTicoffPage=0 Do not append the ticoff page to the
symbol address (Default)

Examples

Example for [ReadersELf]

Elf/Stabs C++Demangle=0
C++DemOptions=203
MaxSymbolWidth=60
StabsType=2

Exanmﬂefor [ReadersTicoff]

Coff/Stabs (using C++Demangle=0
Ticoff reader) ~ C++DemOptions=203
MaxSymbolWidth=60

StabsType=2

Example for Ticoff [ReadersTicoff]
C++Demangle=0
C++DemOptions=203
MaxSymbolWidth=60
ReadOnlyTicoffPage=4
AppendTicoffPage=1

To enter symbolic bus/signal values
When entering bus/signal values while setting up triggers, searching display windows, or setting up
the Filter/Colorize tool:
1 Select the desired operator for the bus/signal value.
2 Select the Symbol number base.
3 Click the value button.
4 In the Select Symbol dialog (see page 419), select the symbol you want to use.
All of the symbols for the current bus/signal, regardless of type, are available in the dialog.
5 Click OK.

See Also - Select Symbol Dialog (see page 419)
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Installing Licensed Hardware Upgrades

124

Some of the newer logic analysis system cards (like the 16850-series logic analyzers) have hardware
features (like state speed and memory depth) that can be upgraded by purchasing a license.

When installing licensed hardware upgrades, you must run the Hardware Update Utility program
on the frame that contains the cards you want to upgrade. In other words:

= In a multiframe logic analysis system, you must run the Hardware Update Utility program on

each frame that has cards to be upgraded.
You cannot install module upgrades over a remote connection (including remote connections
via Remote Desktop, NetOp, or RealVNC).

To install a licensed hardware upgrade:

1

After you have ordered the hardware upgrade product/option and have received your license file,
copy the license file to the directory:

C:\Program Files (x86)\Agilent Technologies\Logic Analyzer\License
If you have installed the Keysight Logic Analyzer application in a different directory, copy the
license file to the directory:

<Drive letter>:\<Install directory>\License\

If upgrade options were ordered for several cards at the same time, there will be one license file
for all submitted serial numbers.

License file names must have the ".lic" extension in order to work.
In the Keysight Logic Analyzer application, choose Help>Logic Analyzer Upgrade....

Or, from the Windows Start bar, click Start>All Programs>Keysight Logic
Analyzer> Utilities>Hard ware Update Utility.

In the Keysight Logic Analyzer Upgrade dialog's "Install a Logic Analyzer Upgrade" tab, select the
card that has an upgrade pending.

‘\'f, Keysight Acquisition System Uograde

| Determine if a Logic Analyzer is Upgadeable ! Install a Logic Analyzer Upgrade |

1. To obtain a license file, follow the instructions on the Entitlement Cerificate you received with your upgrade purchase.
(The serial numbens) required for upgrade redemption are shown below )

2. Your license file will be delivered by email. Follow the instructions provided in the email to install the license file on the logic analyzer.
Upgrade License Directory:  C:\Program Files Keysightechnologies'Logic Analyzer'\License
3. The following shows the logic analyzer upgrade status. i an upgrade license file has been installed, {in the directony

shown above), the "Yes'in the "Upgradeable’ column has been replaced with the maximum state speed and/or memory depth
of the pending upgradeis).

4. ¥ an upgrade is pending, complete the following steps:
a. Complete any acquisitions and save data prior to deing an upgrade.
{The logic analyzer will be taken offling in order to perform the upgrade )
b. Select the row that has a pending uparade and click on the "Upgrade..." button.

Frame Slot  Card Type Serial Number - Description Upgradeable

Upgrade.. Help
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The Keysight Logic Analyzer application will be taken offline in order to perform the upgrade.
Therefore, complete any acquisitions and save data before performing the upgrade.

4 Click Upgrade....
5 When the upgrade completed information dialog appears, click OK.

Logic Analyzer -- Information rz|

.
_ l/] Upgrade completed successfully.
-

The Keysight Logic Analyzer Upgrade dialog shows the upgraded hardware.
6 Click Close to close the Keysight Logic Analyzer Upgrade dialog.

Once you complete the hardware upgrade, the hardware will retain its new settings and can be
moved to any 16850-series logic analysis system frame.
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6  Capturing Data from the
Device Under Test

After you have probed the device under test (see page 73) and set up the logic analyzer (see
page 87) (by defining buses and signals (see page 93) and choosing the sampling mode (see
page 106)), you are ready to tell the logic analyzer when to capture/acquire data (in other words, set
up a trigger) and run the measurement.
You can set up:
Quick Triggers by drawing a box in a display window around the data to trigger on,
Simple Triggers in a display window by specifying bus/signal values to trigger on, or
Advanced Triggers by opening a dialog box and choosing from collections of predefined trigger
functions (see page 440).

Advanced triggers let you trigger the logic analyzer after a sequence of events occur in the device
under test.

Once you have set up a trigger, you can run the measurement. When the measurement completes,
you can view the captured data (see page 187) and save it (along with the logic analyzer setup).

Setting Up Quick (Draw Box) Triggers (see page 129)

- To set a Quick Trigger in the Waveform window (see page 129)

- To set a Quick Trigger in the Listing window (see page 130)

- To set a Quick Trigger in the Source window (see page 131)

Specifying Simple Triggers (see page 132)

- To specify bus patterns in a simple trigger (see page 133)

- To specify signal levels in a simple trigger (see page 134)

- To set a bus/signal edge in a simple trigger (see page 134)

Specifying Advanced Triggers (see page 138)

- To replace or insert trigger functions into trigger sequence steps (see page 142)

- To specify bus/signal patterns (see page 142)

- To set a bus/signal edge in an advanced trigger (see page 144)

- To specify packet events (in "Find a packet" trigger function) (see page 148)

- To specify a trigger sequence step's goto or trigger action (see page 150)

- To specify default storage (see page 151)

- Toinsert or delete events (see page 152)

- To negate events (see page 154)

- To change the evaluation order of AND/OR'ed events (see page 155)

- To choose between a duration or occurrence count for events (timing mode) (see page 156)

- Toinsert or delete actions (in a trigger sequence step) (see page 156)

- To cut, copy, and paste trigger sequence steps (see page 159)

- To delete trigger sequence steps (see page 160)

- To show a trigger sequence step as Advanced If/Then trigger functions (see page 160)

- To convert a trigger sequence step to Advanced If/Then trigger functions (see page 160)

KEYSIGHT
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- To display or hide "If" clause comments (see page 161)

- To clear the trigger sequence (see page 163)

Triggering From, and Sending Triggers To, Other Modules/Instruments (see page 164)
Storing and Recalling Triggers (see page 172)

- To store a trigger (see page 172)

- To recall a trigger (see page 172)

- To set the trigger history depth (see page 173)
Running/Stopping Measurements (see page 174)

Saving Captured Data (and Logic Analyzer Setups) (see page 176)

- To save a configuration file (see page 176)

- To export data to standard CSV format files (see page 177)

- To export data to module CSV format files (see page 179)

- To export data to module binary (ALB) format files (see page 181)
- To export data to 16700 ASCII format files (see page 183)
Extending Capture Capability with COM/DCOM (see page 186)

See Also - Probing the Device Under Test (see page 73)
Setting Up the Logic Analyzer (see page 87)
Defining Buses and Signals (see page 93)
Choosing the Sampling Mode (see page 106)
Analyzing the Captured Data (see page 187)
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Setting Up Quick (Draw Box) Triggers

Within the Waveform, Listing, and Source windows, you can quickly set up a simple trigger by
drawing a rectangle with the mouse or right-clicking on a source line.

After the simple trigger has been defined, and the analyzer is run, the trigger saved in the most
recently used triggers list and can be recalled (see page 172) at any time.

To set a Quick Trigger in the Waveform window (see page 129)

To set a Quick Trigger in the Listing window (see page 130)

To set a Quick Trigger in the Source window (see page 131)

To set a Quick Trigger in the Waveform window

In the Waveform window, you can quickly set up a simple trigger by drawing a rectangle with the
mouse.

1 Make sure the Waveform window's Fast Zoom In (see page 207) option is not selected.
2 Using the mouse, point to the upper-left corner of your desired trigger rectangle.

3 While holding down the mouse button, drag the mouse pointer to the lower-right corner of your
desired rectangle, then release the mouse button.

As you draw the rectangle, you can monitor the trigger as it is set with the tool tip readout that
appears.

Begin time = -85.714 nz
Endtime=-63571ns |
Delta time = 22143 ns
Set Trigger =

My Buz 1 =FE and

My Buz 2 = 3F
-100 ns -50 ns Os S0 n
I |

As you move the mouse left-to-right and top-to-bottom, the signal edge/level or bus value in
contact with the left of the rectangle becomes the trigger.

Only one edge can be set.

If a bus is expanded into its separate signals, three conditions apply:

a If drawing starts on a bus, none of its expanded signals can be included.
b If drawing starts on a signal, the bus cannot be included.

¢ Edgesand levels are mutually exclusive. That is, either one edge can be set, or all levels can be
set, but not both at the same time.

In the Waveform display window, it may be necessary to redraw the rectangle if you do not get
your desired trigger points dictated by the left-side line of the rectangle. You could also try
drawing the rectangle backwards leaving the left-side rectangle line set last.

4 Select Set Quick Trigger.
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General Guidelines

Zoom In
Set QuickTrigger

Find Mext
Find Previous

Any bus/signals with overlapping bits are not included within the trigger specification.

Example: Bus_1 has channels O through 7 of pod 1 assigned and Bus_2 has channels 3 through 6
of pod 1 assigned. At this point, you have the same probed signals (channels 3 through 6 of pod
1) assigned in both Bus_1 and Bus_2. Now you draw the rectangle over both bus_1 and bus_2.
Since Bus_1 channels 3 through 6 are repeated (overlapped) on Bus_2, they will not be included
in the trigger specification.

Only a single sequence step can be defined by a drawn rectangle.

As you draw the rectangle, a tool tip is displayed showing the current trigger specification that
would be set.

To set a Quick Trigger in the Listing window

General Guidelines

130

In the Listing window, you can quickly set up a simple trigger by drawing a rectangle with the mouse.

1
2

Using the mouse, point to the sample that you want to use as the quick trigger.

While holding down the mouse button, drag the mouse pointer horizontally to draw a rectangle
around the buses/signals you want to include in the trigger; then, release the mouse button.

As you draw the rectangle, a tool tip shows the trigger that will be set.

Dragging the mouse pointer vertically does not affect the sample used for the quick trigger; the
sample used is always the one from which the drawn rectangle originates.

Select Set Quick Trigger.

Set Quick Trigger [ Find =
My Bus 1 =
My Bus 2 =

Find Mext
Find Previous

Copy Text

Any bus/signals with overlapping bits are not included within the trigger specification.

Example: Bus_1 has channels O through 7 of pod 1 assigned and Bus_2 has channels 3 through 6
of pod 1 assigned. At this point, you have the same probed signals (channels 3 through 6 of pod
1) assigned in both Bus_1 and Bus_2. Now you draw the rectangle over both bus_1 and bus_2.
Since Bus_1 channels 3 through 6 are repeated (overlapped) on Bus_2, they will not be included
in the trigger specification.

Only a single sequence step can be defined by a drawn rectangle.
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As you draw the rectangle, a tool tip is displayed showing the current trigger specification that
would be set.
To set a Quick Trigger in the Source window

1 In the Source window's source pane, right-click the source line you want to set a Quick Trigger
on, and choose Set Quick Trigger.

Displayed File |C:'|,My Documentsisourcelecsz?.c ﬂ Browse. .. | =>{ | t{ | H | g | e |
145 proc_spec_init(); ﬂ
146
147 for (::)

update system(num checks);

150 num_checks++;
151 update_display(num checks): Find in Source...
152 proc specific(); Find Mext Selected Source Line F
4 Find Prev Selected Source Line | r
Symbals, ..
Properties...
See Also - Tochange the "Set Quick Trigger" alignment (see page 258)

Running/Stopping Measurements (see page 174)
Viewing Source Code Associated with Captured Data (see page 253)
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Specifying Simple Triggers

132

Simple triggers let you quickly set up triggers on edges and bus/signal patterns from within display
windows.

Waveform Display Window Listing/Compare/Source Display Window

Bus Trigger
H Bus/Signal Simple Trigger ’JI \ — My Bus 1
[=:] o 8] i [=:] 0 =
-
=
< <
- =
<= —
»= >;
In Range i R
Mot In Range Mot Tn Range
Edge Edge
(AN T Advanced Trigger...
Signal Trigger
H Bus/Signal Simple Trigger ’J ns .
L 1 My Signal 1
x
] my signal X ¥ Rising Edge
Rising Edge Ffalling Edge
Falling Edge Ether Edg=
Either Edge G!'tCh
alicch High
High Lo
Low v Dont Care
v Dot Care Advanced Trigger ...
Advanced Trigger...
Buses are compared to entered pattern values using a relational operator (=, !=, <, >, <=, >=, In

Range, Not In Range) or to one of multiple edges.

Signals are compared to edges (Rising Edge, Falling Edge, Either Edge, or a logic level pattern (High,
Low). Edge options are available in timing mode only. For 16850 series and U4154A/B Logic Analyzer
modules, edge options are also available in the state mode.

You can specify multiple bus/signal pattern values and one edge, all of which must evaluate to true
for a sample to trigger the logic analyzer. (If you try to specify multiple edges, the last edge specified
has priority, and the previously specified edge is changed to don't care.)

When buses/signals overlap (that is, the same logic analyzer channels are assigned to multiple
buses/signals), the last change has highest priority. For example, if you specify a pattern on Bus A
and then specify a rising edge on Signal B, which is bit 0 on Bus A, the previously specified pattern is
erased.

When the desired trigger condition requires more than a simple AND expression (for example, one
pattern OR another pattern on a bus, patterns in a sequence of samples, testing timer or counter
values, etc.), you can choose Advanced Trigger... to specify an advanced trigger (see page 138).
When an advanced trigger surpasses the functional limits of a simple trigger, the simple trigger fields
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go away; to restore them, you must either change the advanced trigger so that it doesn't surpass the
limits of a simple trigger, or click Click here for trigger menu and choose Simple Trigger... to reset

the trigger.
Bus/Signal Simple Trigger ; -Iﬁ? nls o -I1D? nls o
Sample Murr
My Bus 1 Simple Trigger...
Advanced Trigger...
EH{] My Bus 2 —
) Click here for
DMY Signal 1 trigger menu
[y Signal 2

To specify bus patterns in a simple trigger (see page 133)
To specify signal levels in a simple trigger (see page 134)
To set a bus/signal edge in a simple trigger (see page 134)

See Also - Setting Up Quick Triggers (see page 129)
Specifying Advanced Triggers (see page 138)
To store a trigger (see page 172)
To recall a trigger (see page 417)

To specify bus patterns in a simple trigger

When specifying simple triggers (see page 132), you can specify bus patterns to trigger on.

Waveform Display Window Listing/Compare/Source Display Window

Bus Trigger
H Bus/Signal Simple Trigger ’JI \ — My Bus 1
[= ] o0 ] i [=:] 0 =
=
< <
= =
L=

s
I

In R.

I\In : IangRe In Range

E; nRange Mot In Range
ge Edge

Ad d Trigger...
HEmEEt] e Advanced Trigger...

Tospecifyabus 1 Inthe Simple Trigger field for a bus, click the = ¥| operator button; then, choose from one of the
pattern following operators:

= (Equal To)
I= (Not Equal To)
< (Less Than)
(Greater Than)
= (Less Than Or Equal To)
= (Greater Than Or Equal To)
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In Range
Not In Range
0 The ¢, », <=, >=,In Range, and Not In Range operators are not available when a bus with reordered
NOTE bits has been selected. Also, these operators cannot be used when the selected bus contains clock

bits that span pod pairs. The In Range and Not In Range operators are limited to buses that span 2
or fewer pod pairs (up to 64 bits wide).
2 In the text entry field [0 E, enter the bus pattern value to compare.

To specify signal levels in a simple trigger

When specifying simple triggers (see page 132), you can specify signal levels to trigger on.

Waveform Display Window Listing/Compare/Source Display Window

Signal Trigger
i i N n=
Bus/Signal Simple Trigger | 1 MY Signa| :
8 l | X :l

Rising Edge Falling Edge
Falling Edge EIFhEr Edge
Either Edge G!ltch

Glitch High

High Low

v Dont Care
Law

v Donk Care Advanced Trigger...

Advanced Trigger...

To SpeCify a signal 1 Inthe Simple Trigger field for a signal, click the X ¥| edge/level button; then, choose

level from:
High
Low
See Also - To specify bus patterns in a simple trigger (see page 133)

To set a bus/signal edge in a simple trigger

You can set a trigger on Rising, Falling, or Either Edge when the logic analyzer is configured in the
Timing - Asynchronous sampling mode.

NOTE For 16850-series and U4154A/B logic analyzer modules, you can set a trigger on edge in
the Timing - Asynchronous sampling mode as well as State -Synchronous sampling mode.

Trigger on edge options are available in a simple trigger, an advanced trigger, and an eyescan
trigger.
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The trigger event occurs between the previous state clock and the state clock at which the
trigger point is marked.

If there is a rising edge and a falling edge on the same signal between the previous state
clock and the state clock at which the trigger point is marked, such that the actual state of
the signal is the same at both the previous state clock and the state clock at which the
trigger point is marked, then the trigger will not occur.

You can configure trigger on edge in a simple trigger from the Waveform or Listing display window.
The trigger settings that you configure in one of these windows is reflected automatically in the other
window.

For a simple trigger created from Waveform Viewer, you can set a trigger on edge at an individual
bit/signal level or at bus level.

At the bus level, you can set trigger on edge on one or more signals within the bus. If you set trigger
on edge on multiple signals within a bus, then trigger on edge for these signals is ORed.

:ale | 554 psfdiv @i_* T Dielay | 2.216 ns @\i’ ne |l| 2 |i|

Bu=zrSignal

[u] i T
-
2T ns 22MEns -1662ns -1108ns -59d ps 0= 254 ps 1

Simple Trigger

~ff] mty Bus 1[0]
M|y Bus 101]
| My Bus 1[2)
~ff] Mty Bus 1[3]
~ff] Mty Bus 1[4]
~ff] mty Bus 1[5)
~ff] mty Bus 1[6)
M| my Bus 107

ff| My Bus 1[3]

Rising Edge

I i v | Falling Edge
al Either Edge
" ! Dont Care n more than one channel
¥ ' S e

v| . — —
K Cancel

al @

Figure 1 Figure - Trigger on edge set from Waveform viewer for a bus

At the individual signal level, you can set trigger on edge for one signal at a time. If you try to specify
multiple edges, the last edge specified has priority, and the previously specified edge is changed to
"Don't Care".
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scdle | SSepsidv  [B)[ane (2]  Delav |
[x]

BusiSignal Simple Trigoer |_3|'32|4 nls . -I2.
S bty Bus 1 (= ¥|| o (B)

L] My Bus X ¥

: s -

Rising Edge I

Falling Edge

(fmy Bus Either Edge I

ﬂ My Bus High I

L

ﬂ fly Bus o

v Dant Care

ﬂ hily Bus

Advanced Trigger... -

L PR ) EE

Figure 2 Trigger on edge set from Waveform viewer for a signal

From Listing  For a simple trigger created from Listing Viewer, you can set a trigger on edge on one or more
Viewer  signals within a single bus. For multiple signals, trigger on edge is ORed.

Sample Mumber My Bus 1 Ivly Bus 3
23 -~ [8]][= ¢focx(m]]|= s]{a] |

In Range

MNotIn Range
Edge

Advanced Trigger...

Figure 3 Trigger on edge set from Listing viewer for a bus

To specify edges 1 In the Simple Trigger field for a bus, click the =y operator button; then, choose Edge.
onabus 2 Click Edge Spec....

E ¥%| Edge Spec...

3 Inthe Set Edge dialog, specify edges you are looking for; use the Set All button to make a
selection for all signals in the bus.
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Set Edge,/Glitch - My Bus 1 [ %]

Set Al v|

Specifying an edge or glitch on more than one
channel logically OR = the edges together.

Cancel |

4 Click OK to close the Set Edge dialog.

To specify a signal

6

edge 1 Inthe Simple Trigger field for a signal, click the X ¥| edge/level button; then, choose

from:
Rising Edge
Falling Edge
Either Edge

See Also - To specify signal levels in a simple trigger (see page 134)
Understanding Logic Analyzer Triggering, Edges (see page 341)
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Specifying Advanced Triggers

138

When you need to set up triggers that are more complex than just finding particular bus/signal
values (for example, when you need to trigger on a sequence of events in the device under test), you
set up advanced triggers.

To open the Advanced Trigger dialog, click ®2| in the analyzer setup toolbar, or choose Setup>(Logic
Analyzer Module)>Advanced Trigger... from the menu bar.

&8 Advanced Trigger for U41548-1 = 52
Trigger Functions Trigger Sequence

| I .

a o Defaulk Storage (overridden by sequence level store actions):
u‘? ﬂ Store ﬂ Anything hd
[ | Wait for

§ external arm Step 1 ¥| Pattern ntimes

Find 1 B[ [+] oceurrence of

=

g l] Bus/Signal | ™ My Bus 1 g | [anbies =] [= | [ % @ Hex ¥
e (W Wait for arm - " -

[ e Then A |Tr|qqer and Fill memary L]
§ module i] wikh i] Defaul: Storage ¥

SimpleTrigger...] [ Store... ] [ Recal... ] [ Clear ] [ OK. ] [ Cancel ] [ Help ]

Advanced triggers are specified by dragging-and-dropping predefined trigger functions (see
page 440) into trigger sequence steps. If the trigger function you need doesn't exist, start with a
trigger function that is close, convert the trigger sequence step to advanced If/Then trigger
functions, and edit the If/Then trigger functions.

Each step in the trigger sequence looks for events (see page 139) in data samples captured from the
device under test (or in logic analyzer timers, counters, or flags), and when those events are found,
takes some action (see page 139) (like triggering or going to another step in the sequence). You can
also insert actions for timers, counters, or flags.

Default storage lets you ignore the question, in individual trigger sequence steps, of which captured
samples should be stored in logic analyzer memory. However, you can insert storage control actions
in individual trigger sequence steps to specify whether samples should be stored or to specify
whether default storage should be turned on or off. Sequence step storage control actions override
the default storage specification.

To replace or insert trigger functions into trigger sequence steps (see page 142)

To specify bus/signal patterns (see page 142)

To set a bus/signal edge in an advanced trigger (see page 144)

To specify packet events (in "Find a packet" trigger function) (see page 148)

To specify a trigger sequence step's goto or trigger action (see page 150)

To specify default storage (see page 151)

To insert or delete events (see page 152)
To insert a timer event (see page 153) (see also Using Timers (see page 139))
To insert a counter event (see page 153) (see also Using Counters (see page 140))
To insert a flag event (see page 154) (see also Using Flags (see page 141))
To insert an "Arm in from" event (see page 154)

To negate events (see page 154)

To change the evaluation order of AND/OR'ed events (see page 155)
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To choose between a duration or occurrence count for events (timing mode) (see page 156)
To insert or delete actions (in a trigger sequence step) (see page 156)

- Toinsert a timer action (see page 157) (see also Using Timers (see page 139))

- Toinsert a counter action (see page 157) (see also Using Counters (see page 140))

- Toinsert a reset occurrence counter action (see page 157)

- Toinsert a flag action (see page 158) (see also Using Flags (see page 141))

- Toinsert a storage control action (see page 159)

To cut, copy, and paste trigger sequence steps (see page 159)

To delete trigger sequence steps (see page 160)

To show a trigger sequence step as Advanced If/Then trigger functions (see page 160)
To convert a trigger sequence step to Advanced If/Then trigger functions (see page 160)
To display or hide "If" clause comments (see page 161)

To clear the trigger sequence (see page 163)

See Also - Understanding Logic Analyzer Triggering (see page 341)
State Mode Trigger Functions (see page 452)
Timing Mode Trigger Functions (see page 440)
Specifying Simple Triggers (see page 132)

Reading Event and Action Statements

Event and action statements in trigger sequence steps read from left-to-right like:
Find an event in the device under test; when the event is found, take some action.
Or:
If an event is found in the device under test; then, take an action.
For example, suppose you want to see what happens after a read from the address 406F6H. To do

this, set up the trigger to look for a rising edge on the RD (memory read) signal and an address bus
pattern of 406F6H (hexadecimal):

Step 1 ¥| Edge and Pattern
Find % | [oisna =] ¥ [[Fengage =]
and J Bus/Signal ™ ADDR |AII bis | [= =] [406Fs B[ Hex ¥
Then ﬂ |Tr|gger and fill memary

As you set up the trigger, think of it as constructing a sentence that reads left-to-right. For example:

Find a Signal named RD with a Rising Edge And a Bus named ADDR with All bits= (equal) to the
pattern 406F6 Hex. When found, then Trigger and fill memory.

See Also - Specifying Advanced Triggers (see page 138)
Understanding Logic Analyzer Triggering, Sequence Steps (see page 343)
Using Timers

Timers are like stopwatches. Use timers to create either a user-defined delay or a time standard
which valid data duration is evaluated against. The timer can Start from reset, Stop and reset, Pause,
or Resume.

Timer considerations:
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See Also

It takes a certain amount of time for timers to reset; this is called the timer reset latency. To find
the timer reset latency for your logic analyzer, see the description of its characteristics (see
page 528).

The number of timers available in a module depends on the selected acquisition mode and
sampling option:

Acquisition Mode Sampling Option # Timers Available
State mode (synchronous General State Mode # pod pairs not reserved for time tag storage
sampling)

Turbo State Mode 0
Timing mode (asynchronous all # pod pairs not reserved for time tag storage
sampling)

Refer to your logic analyzer characteristics (see page 528) for the actual number of timers
available. For information on when pod pairs are reserved for time tag storage, see Why Are Pods
Missing? (see page 334).

Timers are checked in event statements, and started in action statements.

Timers must be started before they can be checked. This is done by either including the timer
start action with the timer check event within the same trigger step or starting the timer in a
preceding trigger step.

The following example shows the timer start action and check event within the same trigger step.

Step 1 Sl Uzer defined

Tirner Find | [FREAMINE =] [~ [ ~] [ 100ns @] =[] [and =]

Checked ] [BusiSignal i MyBus 1 =] fantits 7] [Equals =< 8] Hex =]
Timer Then ¥ | [Timer =11 =] [start from reset =]

Started | 6o = [ien =1

Once a timer event is configured, you can reuse the timer by selecting its identification number.
The same timer must always be checked against the same value. To check for different durations,
use different timers.

To insert a timer action (see page 157)
To insert a timer event (see page 153)
Understanding Logic Analyzer Triggering, Timers (see page 346)

Using Counters

Counters are available in both Event and Action statements, and like other events, they evaluate to
either true or false. Use counters to create a user-defined delay, or to create a standard against
which valid data duration is evaluated. Once configured, a counter persists throughout all the steps
of the trigger sequence.
Counter considerations:

Maximum counters available is 2.

When using counters in the transitional timing mode, one counter is used internally so only one
counter is available in a sequence step.

Once a counter is configured, you can reuse the counter by selecting its identification number.
Each use of the counter must check it for the same value.
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The logic analyzer also has occurrence counters, and a reset occurrence counter action.
Occurrence counters only exist within steps that contain the "occurs" phrase and are not affected
by the other counter actions described on this page.

See Also - Toinsert a counter action (see page 157)
To insert a counter event (see page 153)
Understanding Logic Analyzer Triggering, Counters (see page 345)

Using Flags

Flags can be used to signal between modules in the logic analysis system including a multiframe
logic analysis system as well as between modules installed in an Keysight AMP/AXle chassis. Using
flags, logic analyzer modules can communicate back and forth with each other multiple times during
a data acquisition, both before and after their trigger events occur. (By comparison, a module can
arm another module one time when its trigger occurs.)

There are 4 flags that are shared across all connected logic analysis/AMP/AXle system frames. By
default, flags are cleared. In the Advanced Trigger dialog of the module, you can insert actions to set,
clear, pulse set, or pulse clear a flag. You can also insert flag events in the Advanced Trigger dialog of
different modules to test whether a particular flag is set or clear.

Setting a Flag

In legacy logic analysis systems, a particular flag may be driven (set) or received by multiple
modules. However, in newer AMP/AXle based instrument modules, only one module can set a
particular flag. Multiple modules cannot set the same flag. But multiple modules can insert flag
events for the same flag to test whether the flag is set or clear.

Flags Modules Windows

BlE Ua1548-1 Bl ‘wavetorm-1 |

¥ |- i E ¥| Show |
| )

o Ua15482 B Listing1 |

v || 2| Tre xl Show |
| J

| el

7 feld

Clearing a Flag

Aflag that is set by a module remains set until that module clears it. In legacy logic analysis systems,
if multiple modules set the same flag, then all those modules must clear the flag before it becomes
clear. In newer AMP/AXle based instrument modules, multiple modules cannot set the same flag and
therefore, the module that sets the flag can only clear it.

Flag actions are not available in Turbo State Mode; however, you can still check flags with flag
events.
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Flags can also be used to drive the logic analysis system's Port Out signal.

See Also - Toinsert a flag action (see page 158)
To insert a flag event (see page 154)
Understanding Logic Analyzer Triggering, Flags (see page 345)

To replace or insert trigger functions into trigger sequence steps

Multiple steps in the trigger sequence are necessary when you want to trigger on a sequence of
events in the device under test. When you want to trigger on one event in (that is, a single sample
from) the device under test, a single step in the trigger sequence is all you need.

1 Inthe Advanced Trigger dialog, drag-and-drop the desired Trigger Function (see page 440) into

the Trigger Sequence display area.

Trigger Functions Trigger Sequence

Drag and Drop

Step1 ¥ | Fattern n times

Pattern n times Find I 1 B - occurence of
e o S 3| [usrsignal =] MyBus1 =] Janbis =] [Equals =] [ [E] Hex~|

button ta replace

step 1 with new - .
function Then ﬂ ITngger and fill memory 'l
9] with %] [Bus/Signal = [MyBus T [=] faubis =] [Equals =] [#< B[ Hexe]

Pattsrns

To replace an existing step:
Drag-and-drop the trigger function on top of an existing step in the trigger sequence. A red

box around the old function indicates the replace operation.

To insert a trigger function as a new step:
Drag-and-drop the trigger function above or below an existing step in the trigger sequence.
When the mouse is positioned above or below an existing step, a red insert bar appears to
indicate the relative insert location of the trigger function.

See Also - Understanding Logic Analyzer Triggering, Sequence Steps (see page 343)
To delete trigger sequence steps (see page 160)
State Mode Trigger Functions (see page 452)
Timing Mode Trigger Functions (see page 440)

To specify bus/signal patterns

1 Inthe Advanced Trigger dialog, select the bus or signal.

My Bus 1 ¥ ||Allbits == =] [#2 B[ Hex ¥

Clicking 2 lets you select from recently used bus/signal names. Clicking elsewhere on a
bus/signal name button opens a Select dialog for selecting a different name.

2 If a bus has been selected, either select All bits on the bus or select an individual bit.
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west | s |fEel- [ Bl

3 Specify the bus/signal value:

If a signal or one bit of a bus has been selected, select the signal pattern value (High, Low, or
Don't Care).

My Bus 1[0] ¥ ||gto =

Ot Saie

Risirg E
Falling Edg
Either Eday

Glibchisss

If all bits of a bus have been selected:

a Select one of the operators: = (equal to), != (not equal to), < (less than), > (greater than), <=
(less than or equal to), >= (greater than or equal to), In Range, Not In Range, or Edge.

west | s | =] =] [0 Blre ¥

In R;ang i

The <, », <=, >=, In Range, and Not In Range operators are not available when a bus with reordered
bits has been selected. Also, these operators cannot be used when the selected bus contains clock

bits that span pod pairs. The In Range and Not In Range operators are limited to buses that span 2
or fewer pod pairs (up to 64 bits wide).

b Select the number base (Binary, Hex, Octal, Decimal, Signed Decimal, also known as two's
complement, Ascii, or Symbol).

My Bus 1 v ||anbis =] [=

E Hex %

Binary

Decimal

Signed Decimal
Ascii
Symbol

c Enter the pattern value(s).

When the Symbol number base is selected, you use the Select Symbol dialog (see page 419)
to specify the pattern values.
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See Also - To specify default storage (see page 151)
To insert or delete events (see page 152)
Understanding Logic Analyzer Triggering, Ranges (see page 345)

To set a bus/signal edge in an advanced trigger

You can set a trigger on Rising, Falling, or Either Edge when the logic analyzer is configured in the
Timing - Asynchronous sampling mode.

For 16850-series and U4154A/B logic analyzer modules, you can set a trigger on edge in the
Timing - Asynchronous sampling mode as well as State -Synchronous sampling mode.

Trigger on edge options are available in a simple trigger, an advanced trigger, and an eyescan
trigger.

The trigger event occurs between the previous state clock and the state clock at which the
trigger point is marked.

If there is a rising edge and a falling edge on the same signal between the previous state
clock and the state clock at which the trigger point is marked, such that the actual state of
the signal is the same at both the previous state clock and the state clock at which the trigger
point is marked, then the trigger will not occur.

In an advanced trigger step, you can set a trigger on edge on an individual bit/signal or multiple
signals of a bus (edges are ORed in this case). The following screen displays an example of the Edge
options available in an advanced trigger in timing mode.
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I Advanced Trigger for Test Analyzer (Frame : embpc) = [

Trigger Functions Trigger Sequence

Advanced IfiThen
If [BusISignaI v] [ My Bus 1 | ¥ ][Bit 15 v”FaIIing Edge -
oocurs v I 1 E]

Then [Gu:uto vl [2 vl

M nurmber of Step2 ¥ | Advanced IFfThen

edges

If not [Busll'SignaI v] [ My Bus 1 | ¥ ][.C\II bits '”= v]F
accurs v I ] (B][=][+]

Edge and Then @ [Trigger and Fill merory v]

Pattern Else if [BusISignal v] [ My Bus 1 | ¥ ][p.ll hits v”: vlF

Then [Goto v] [1 v]

IAdvanced [Other IEius Pattern IEdQE

Edges too Far

apark

4 | 1 |

[SimpIeTrigger...] [ Store. .. ] [ Recall... ] [ Clear ] [ QI ] [ Cancel ] [ H

Figure 4 Trigger on edge options for the timing mode

To specify trigger 1 In the Advanced Trigger dialog, select the bus and then its signal on which you want to set
on edge on a signal trigger on edge.
in an advanced

trigger =dge

Find (%] [Bus/Signal | My Bus 1 ||sit1  =|[oontcare
Then lGnto '] [Next v]

2 Select the edge value (Rising Edge, Falling Edge, or Either Edge) for the signal.

—
Find [¥ ] [Bus/Signal | | My Bus 1 |[it1 = ||FalingEdge |

Then [Goto '] [Next V]
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Tospecify 1 Inthe Advanced Trigger dialog, select the bus on which you want to set trigger on edge.
bus/signal edges in

advanced trigger Eikpe
Find [Busfsigﬂal ']
Then [Goto v] [Next "]

2 Select the All bits option for the bus.

My Bus 1 |lsto +][pentcare  ~

Find [BusISignaI '] [ My Bus 1 Bit 0 = | | Dont Care -

Then [Goto v] [Next v]

Bit 2
Bit 3
Bit 4
Bit 5

Bit 7
3 Select the Edge option.

User defined
Find [¥ ] [BusSignal | [ My Bus 1 | [anbits ~|[= - [ 00
Then [Goto v] [Next V]

EE‘W?VA
4

When the Edge operator is selected, the Edge Spec... button is displayed.

Find [¥ ] [Bus/Signal | | My Bus 1 | [abits | [Edge ~| [ Edgespec... |
Then [Goto v] [Nent v]

4 Click the Edge Spec... button to open the Set Edge dialog for specifying multiple edges on a bus. In
the Set Edge dialog, specify edges you are looking for; use the Set All button to make a selection
for all signals in the bus.
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&2 Set Edge - My Bus 1

7 4 3 [¥]
KKK

Specifying an edge on mare than one channel
logically ORs the edges together.

C o o]

5 Click OK to close the Set Edge dialog.

Trigger onedge in  You can also set a trigger on edge when configuring an eyescan trigger. This trigger allows you to

an eyescan trigger
optimal threshold and sample positions.

control when logic analyzer should take samples to be used in the eyescan for determining the

To know more about eyescan triggers and how to configure these, refer to the topic Modifying

General or Target-specific Scan Qualification.

iEyescan Trigger |mE3|
Trigger Functions Trigger Sequence
A Default Storage
= Cverridden by store actions in individual trigger steps:
Qe
2 () s 3] (gig)
o
g
E': + o [ . -
|| [T Find @ lBusp’S@naI v| [ Iy Bus 3 ¥ ”B||;2 v“Fa"mg Edge ~
= o (5] [5=) i)
o
- |
=
o
gf Edge and
§, Pattern
I Store.., I [ Recall,.. ] I Clear l [ [0l 4 ] l Cancel l [ Help
Figure 5 Trigger on edge in an eyescan trigger
See Also - To specify default storage (see page 151)
To insert or delete events (see page 152)
Understanding Logic Analyzer Triggering, Edges (see page 345)
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To specify packet events (in "Find a packet" trigger function)

See Also

1 Inthe Advanced Trigger dialog, replace or insert the Find a packet (see page 458) trigger
function into the trigger sequence (see To replace or insert trigger functions into trigger

sequence steps (see page 142)).

In the "Find a packet" trigger sequence step, click Select a bus.

In the Choose a Protocol Family and Bus dialog (see page 398), select the protocol family and the

type of bus being probed; then, click OK.

In the "Find a packet" trigger sequence step, click Select a packet.
5 Inthe Event Editor Dialog (see page 401), select the type of packet event and enter packet field

values to trigger on; then, click OK.

Using the Packet Event Editor (see page 148)

Using the Packet Event Editor

See Also

The packet event editor lets you specify packet events in the "Find a packet" trigger function.

: PCIE : Data Link
[+ DLLP Packets Apress s aLanin

= TLP Packets
i Ay TLP Packat
- 3DW Packets

Reserved

Sequence Mumber

H Event Editor
BRI R e e e 4DW Msg - Routed by I [ Add to raverites |
| PIT FRpress | e
. Favorites PCI Express : Physical -
+- Ordered Sets
% Packets Skart Symbol aTP
- Ay Packet

[x B _v[X]

[ B ex_vI[X]

2 UV Packers
w40 Memory Read Request PCI Expres:
o 4D ¥ emary Request-Locked — | Reserved! 1 " CBin_%)| <]
o AT IWaq - Ronked b Rontb Car | @ m
- Routed by Address | Frnt 4Dy header, no data
i |
- Broadcast fromRoc | | T¥PE Msq - Routed by ID
-Lacal - Terminate &l . | Reserved? [xECen_y
o=t ol il e
TC |Don't Care
- 5 :: i T T ¥
Organize Favorites... ] P f_aln e 5
[ Claar ] [ View ae Bite... ] [ oK J [ Cancel I [ Help

To use the packet event editor:

1 Select the event type from the left side of the dialog.

2 Enter or select field values on the right side of the dialog.

To clear a field value, click [%].

3 If desired, you can enter or modify the Name of the event.

4 When you are done editing the packet event, click OK.

The packet event editor also allows you:
To view a packet event as bits (see page 149)
To save favorite packet events (see page 149)
To organize favorite packet events (see page 149)

Find a packet (see page 458) trigger function
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To view a packet event as bits
1 While specifying packet events using the Event Editor Dialog (see page 401), click View as Bits....
The packet event is displayed in format similar to packet descriptions in specification documents.

&2 View ac Bits [Memory Read 64 (Any speed)]

+0 +1 +2 +3

FER4 3210765432107 E54321 076543210
Bute 0 Start Symbal Reserved Sequence Number PDH Type
Y T 1101 R KRR KW WK MR XK KKK o01ooooao
Bute 4 R TC RIALMTHTDEPA[1:0] AT Length Bus Mumber [Requester]
Y RIR KRB KK R R KKK R R R KRR XXX KRRIR[K K KRR
Bute Devit(Req) | FHIR) Tag Last D'w' BE | 1t DW BE Address[B1:54]
Y RIR KK B IH KRR RIX KRR IR EEH KRR KKK RIRIR(EH KRR
Bute 12 Address[B322]
Y RIR KK HIH KRR KX KRR (E(EH R IR KKK KRR IR HH KRR
Bute 16 Address[21:0] R End Syrbal
Y RIR KK B IH KRR KKK [R R [E[EH R R RXKRIRIREH KRR

2 If desired, you can select a different number Base.
3 When you are finished viewing the packet event as bits, click Close.

See Also - To specify packet events (in "Find a packet" trigger function) (see page 148)
To save favorite packet events
While specifying packet events using the Event Editor Dialog (see page 401), you can save the event
as a favorite.
1 If desired, enter or modify the Name of the event.
2 Click Add to Favorites.
The packet event appears in the event list tree on the left side of the dialog.

E Event Editor

Events

=~ P(I-Express
=~ Favorites
Memory Read 64b (Any speed)
Anything (Any speed)
[~ Ordered Sets
= Packets

See Also - To organize favorite packet events (see page 149)
To specify packet events (in "Find a packet" trigger function) (see page 148)

To organize favorite packet events

While specifying packet events using the Event Editor Dialog (see page 401), you can organize saved
packet event favorites.
1 Click Organize Favorites....

2 Inthe Organize Favorites dialog, you can:
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E Organize Favorites [PCI-Express]

To create a new folder, dick on the Create Memory Read 54b (Any speed)
Folder buttton. To rename or delete an il

item, select the item and dick Rename or
Delete.

[ Create Folder... Rename... ]

) |
| Move to Folder.. ] [ Delete ]

[ Load from File... ] [ Save to File... ] [ Close J

Create folders, move selected events to folders, and rename or delete selected events.
Save favorites to a file, or load saved favorites from a file.
3 When you are done organizing packet event favorites, click Close.

See Also - To save favorite packet events (see page 149)
To specify packet events (in "Find a packet" trigger function) (see page 148)
To specify a trigger sequence step's goto or trigger action

1 Inthe Advanced Trigger dialog, within a sequence step, select the desired trigger action:

Then ﬂ E'[rigger and fill memary

Trigger, send e-mail, and fill memor

You can select:
Goto—To go to another trigger sequence step.

Then ﬂ |G0t0 ﬂ EN

Trigger and fill memory—To trigger the logic analyzer and fill memory, without going to any
other steps in the trigger sequence.

Trigger and goto—To trigger the logic analyzer and go to another trigger sequence step. (This
can be useful when you use trigger sequence steps to specify what samples get stored.)

Then ﬂ |Trigger and goto ﬂ E

Trigger, send e-mail, and fill memory—To trigger the logic analyzer, send e-mail, and fill
memory, without going to any other trigger sequence steps. Clicking E-Mail Setup... opens the
E-mail dialog (see page 399) for entering the e-mail address, subject, and message.
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E-Mail Setup. ..

2 If you selected one of the actions that specify fill memory and you are in the state mode or in the
store qualified timing mode with custom storage selected, enter the storage qualifier used to fill

memory.
Then ﬂ |Trigger and fill memary ﬂ
ﬂ with ﬂ
See Also - Toinsert or delete events (see page 152)

To specify default storage (see page 151)
To insert or delete actions (in a trigger sequence step) (see page 156)

To specify default storage

Storage qualifiers are used to specify which samples (captured from the device under test) are stored
in logic analyzer memory. By storing only the samples you are interested in, you can make better use
of the available memory and capture activity for a greater amount of time.

Default Storage means "unless storage control actions or fill memory storage qualifiers in trigger
sequence steps specify otherwise, this is what should be stored". Storage qualifiers in trigger
sequence steps always override default storage.

The default storage qualifier is available in state sampling mode and in the store qualified
(transitional) timing mode.

In Transitional /1 Select the type of storage qualification: either Transitional or Custom.
Store Qualified - When Transitional is selected, samples that have transitions from the previous sample are
Timing Mode stored.

Trigger Sequence

Default Storage {overridden by sequence level store actions):

Transitional = | = Exclude busesfsignals...

If you want to exclude certain bus/signal transitions from being stored, click Exclude
buses/signals..., and specify which buses/signals should be excluded.

When Custom is selected, edit or insert events that should be stored (or not stored) in logic
analyzer memory.

Trigger Sequence

Default Storage {overridden by sequence level store actions):

Cuskom =
ﬂ Stare ﬂ Anything -
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In State Mode 1  Edit or insert events that should be stored (or not stored) in logic analyzer memory.

Trigger Sequence

Default Storage {overridden by sequence level store actions):

E Stare ﬂ Anything -

See Also - Toinsert or delete events (see page 152)
To negate events (see page 154)
To change the evaluation order of AND/OR'ed events (see page 155)
To insert a storage control action (see page 159) (in a trigger sequence step)
To specify a trigger sequence step's goto or trigger action (see page 150)
Understanding Logic Analyzer Triggering, Storage Qualification (see page 347)

To insert or delete events

1 Inthe Advanced Trigger dialog, in a trigger sequence step, click the | button associated with
an event (after Find or If in trigger sequence step conditions, or after Store or with in storage
qualifiers), and choose Insert Event After (AND/OR), Insert Event Before (AND/OR), or Delete
Event.

Find E Bus/Signal ¥
Insert Event After (ARNDJOR)
Insert Event Before (AMNDIOR)

[anbis =] [= =] [ B[ Hex ¥] [and =]

Delete Event

2 Ifinserting an event, select the type of event.

Find ﬂ My Bus 1 v |[anbies =] [= =] [#= B[ Hex_¥] [and 7]

Depending on where you are inserting the event, the following event types may be available:
Bus/Signal—Bus/signal value, To specify bus/signal patterns or edges (see page 142).
Anything—Any sample.

Nothing—No sample.

Timer—A timer value, see To insert a timer event (see page 153).
Counter—A counter value, see To insert a counter event (see page 153).
Flag—A flag value, see To insert a flag event (see page 154).

Arm in from—An arming signal from another logic analyzer module or an external instrument,
see To insert an "Arm in from" event (see page 154).

3 Ifinserting an event, specify whether the event should be And'ed or Or'ed with the other events.

Find ﬂ Bus/Signal ™ My Bus 1 [anbis =] [= =] [ B hex ] B
B
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See Also - To negate events (see page 154)
To change the evaluation order of AND/OR'ed events (see page 155)
Understanding Logic Analyzer Triggering, Boolean Expressions (see page 344)

To insert a timer event

1 Select the timer that you want to check.

Find ﬂ [Tirmer FlE = [>= =] sons B[=[%] [and =]

2 Select the timer compare operator.

Find ¥ | [Timer == || eins B[=[+] [and =]

=

3 Enter the timer value to compare against.

The Start from reset timer action can be placed in either the same sequence step as the timer
check event, or it can be placed in a preceding trigger step. Checking a timer without starting it
will generate an error.

For more information on timers, see Using Timers (see page 139).

See Also - Toinsert or delete events (see page 152)

To insert a counter event

A counter must be started with a counter action before it can be evaluated with a counter event.
1 Select the counter that you want to check.

Find ﬂ |C0unter ﬂ El' |>= ﬂ | 1 B{-|+ |And ﬂ

2 Select the counter compare operator.

Find ﬂ |C0unter ﬂ 1> ﬂ | 1 EI;ILI |And ﬂ

3 Enter the counter value to compare against.

For more information on counters, see Using Counters (see page 140).

See Also - Toinsert or delete events (see page 152)
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To insert a flag event

1 Select the flag that you want to check.

Find ﬂ Flag - El *|Is |Set  *| |and ¥

2 Enter the flag value to compare against.

There is approximately 100 ns of delay before a flag action can be seen by a flag event.

Multiple modules can insert flag events for the same flag to test whether the flag is set or clear

For more information on flags, see Using Flags (see page 141).
See Also To insert or delete events (see page 152)
To insert an "Arm in from" event

1 Specify the source of the arming signal by selecting another module or External trigger.

Find ﬂ |Arm in from ﬂ Eﬁ_x_gq_r!j |And ﬂ

For more information on triggering on signals from other logic analyzer modules or external
instruments, see Triggering From, and Sending Triggers To, Other Modules/Instruments (see
page 164).

See Also To insert or delete events (see page 152)

To negate events

the events.
1

Everywhere in the Advanced Trigger dialog where you can edit or insert events, you can also negate

Click the _¥] button associated with the events, and choose Negate.

Defaulk Storage {overridden by seq

E Stare ﬂ Anything -

Megate

Group Events, ..

154
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[x] ¥ [pusisignal = My Bus 1 lanbits =] [= =] [ B Hex ¥
Insett If Clause After ’m
Insert If Clause Before b H.

d Fill memary ﬂ
Default Storage *

Megate If Clause

- Group Events... [

Then ﬂ |Trigger and fill memary ﬂ

E with ﬂ Default Storage *
Megate
Group Events, ..

Text in the dialog changes to indicate that events are negated.

Default Storage {overridden by sequence level store actions):

ﬂ Stare everything except ﬂ Anything -
Step 1 ¥ Advanced IffThen

e ¢ [usisinal > My Bus 1 lanbits =] [= =] [ B Hex ¥
|0ccurs ﬂ | 1 B{-|+
Then ﬂ |Trigger and fill memary ﬂ

E with everything except ﬂ Default Storage *

Negate is not available for storage qualifier events in the Turbo State Mode (see page 108).

See Also - Toinsert or delete events (see page 152)

To change the evaluation order of AND/OR'ed events

When specifying advanced triggers (or after converting trigger functions to advanced if/then steps)
and there are multiple events in an event list, you can specify their evaluation order by grouping the
events.

1 Inthe Trigger tab's Trigger Sequence area, select the If, If not, Else if, or Else if not button; then,
choose Group Events....

Trigger Sequence

Step1 ¥ | Advanced [1/Then

I 3| eus/Signal =] [_sianaln__|~][High =] Jand =]
Insett IF Clause After - : vI ~| ! -
Insert If Clause Before A J 2nal2 ILDW J ID[ J

Delete If Clause j Signal 3 v I IHigh j
Megate IF Clause j I 1 2] -

Group EY
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2 In the Parenthesis dialog, either select Add Parens button to group events or select Remove
Parens to ungroup events.

&2 parenthesis @

[Bus/Signal And Bus/Signal) Or Busz/Signal

[ Add Parens ] |Remove Parens| |Remove All Parens| | oK | |

3 When you have finished grouping events, click OK.

See Also - Toinsert or delete events (see page 152)

To choose between a duration or occurrence count for events (timing mode)

When specifying advanced triggers in the timing mode, you can choose between specifying an
occurrence count for events or a time that the events must be present for.

1 Inthe trigger sequence step, select either occurs or present for > to change the setting.

Step 1 ¥ Advanced IffThen
o ¥ [usisignal = My Bus 1 lanbits =] [= =] [ B Hex ¥
A | 1 = S

See Also To convert a trigger sequence step to Advanced If/Then trigger functions (see page 160)

To insert or delete actions (in a trigger sequence step)

1 Inthe Advanced Trigger dialog, in a trigger sequence step, click the | button associated with

an action (after Then), and choose Insert Action After, Insert Action Before, or Delete Action.

Then E |St0rage contral ﬂ |St0re sample ﬂ

Insert Action After

Insert Action Before
Delete Action

2 Ifinserting an action, select the type of action.

Then ﬂ

ﬂ 1> |Startfromreset ﬂ

Storage conkrol

The following action types are available:

Timer—For starting, stopping, pausing, or resuming a timer, see To insert a timer action (see
page 157).

Counter—For incrementing or resetting a counter, see To insert a counter action (see
page 157).
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Reset occurrence counter—For resetting the occurrence counter, see To insert a reset
occurrence counter action (see page 157).

Flag—For setting or clearing a flag, see To insert a flag action (see page 158).

Storage control—For storing samples or not or for turning on/off default storage, see To insert
a storage control action (see page 159).

See Also - Toinsert or delete events (see page 152)

To insert a timer action

1 Select the timer that you want to specify an action for.

Then ﬂ |Timer ﬂ El 1 |Start from reset ﬂ

2 Specify the timer action by selecting either Start from reset, Stop and reset, Pause, or Resume.

Then ﬂ |Timer ﬂ 1> Eﬁ_tgn_r_g from reset j

The Start from reset timer action can be placed in either the same sequence step as the timer
check event, or it can be placed in a preceding trigger step. Checking a timer without starting it
will generate an error.

For more information on timers, see Using Timers (see page 139).

See Also - Toinsert or delete actions (in a trigger sequence step) (see page 156)

To insert a counter action

1 Select the counter that you want to specify an action for.

Then ﬂ |C0unter ﬂ El = |Increment ﬂ
1

2 Specify the counter action by selecting either Increment or Reset.

Then ﬂ |C0unter ﬂ 1 | EIncrement j

For more information on counters, see Using Counters (see page 140).

See Also - Toinsert or delete actions (in a trigger sequence step) (see page 156)

To insert a reset occurrence counter action

The trigger sequence step below shows how the Reset occurrence counter action is used.
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o

Then

Then

Step 1 ¥ Advanced IffThen

¥ [pusisignal 7] My Bus 1 [anbits =] [=
[ocewrs =] [ 100 E[=[+] [evertualy ]

¥ | [Trigger and fil memary =]

¥ | with ¥ | [pefaut Storage 7]

=] [FF B[ Hex ¥

ﬂ Else if ﬂ BusfSignal = My Bus 1 |AII bits ﬂ |=

ﬂ =
¥ [cate =l =

=] o0 B[ Hex ¥

While searching for a number of occurrences of one event, if some other event is found, you can
reset the occurrence counter and restart the search.

See Also - Toinsert or delete actions (in a trigger sequence step) (see page 156)

Understanding Logic Analyzer Triggering, Occurrence Counters (see page 345)

To insert a flag action

1 Select the flag that you want to specify an action for.

Then ﬂ |Flag ﬂ E |Set ﬂ

2 Specify the flag action by selecting either Set, Clear, Pulse set, or Pulse clear.

Then ﬂ |Flag

Flags in pulse mode sit in the opposite state when not being pulsed. If you insert a Pulse set
action for a flag in one module, you cannot insert a Pulse clear action for the same flag in a
different module.

Within a module, the same flag cannot be used in both pulse and level (Set/Clear) modes. If a flag
action is inserted or modified with a different mode than other actions for the same flag, all actions
for that flag will change to match the new mode.

In case of multiple modules, legacy logic analysis systems allow a particular flag to be set by
multiple modules. However, in newer AMP/AXIle based instrument modules, only one module can
set a particular flag. Multiple modules cannot set the same flag.

A flag that is set by a module remains set until that module clears it. In legacy logic analysis
systems, if multiple modules set the same flag, then all those modules must clear the flag before it
becomes clear. In newer AMP/AXle based instrument modules, multiple modules cannot set the
same flag and therefore, the module that sets the flag can only clear it.

3 If you selected Pulse set or Pulse clear, enter the pulse width.
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Within a module, a flag's pulse width must be the same in every action for that flag. Whenever the
pulse width is changed in a flag action, it changes in all other actions for that flag.

For more information on flags, see Using Flags (see page 141).

See Also - Toinsert or delete actions (in a trigger sequence step) (see page 156)

To insert a storage control action

1 Specify the storage control action by selecting either Store sample, Don't store sample, Turn on
default storage, or Turn off default storage.

Then ¥ | [Storage control =] lstore sample =]

Don't store samples:
Turn on default sto
Turn off default stora

For more information on sequence step storage and storage control actions, see Understanding
Logic Analyzer Triggering, Storage Qualification (see page 347).

See Also - Toinsert or delete actions (in a trigger sequence step) (see page 156)

To cut, copy, and paste trigger sequence steps

1 Inatrigger sequence step, click Step N and choose Cut, Copy, Paste Before, or Paste After.

Trigger Sequence

Find [¥] [BusiSignal v allbits ~ |[= NS

Then E] Trigger and fill memory w

Step 2 % | Edge and Pattern

Delete j BtO v ||DontcCare v

Cut [ [abits v [= NS
Copy
Paste Before

Paste After

| Mext v

If Clause Comrments 4

Show trigger step as iffthen (read-only)
Corwert step to iffthen (can't undo)

There must be at least one step in the trigger sequence.

See Also - To delete trigger sequence steps (see page 160)
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To delete trigger sequence steps

1 Inatrigger sequence step, click Step N and choose Delete.

Pattern
Delete Ll |,q|| bits ﬂ |= ﬂ |><>< B | Hex ¥
Show trigger step as iffthen {read-only) —L| ’m

Convert step ta iffthen {can't undo)

There must be at least one trigger sequence step.

To show a trigger sequence step as Advanced If/Then trigger functions

The Advanced (If/Then or N-Way Branch) trigger functions do not allow alternative display types.
By default, they are in the expanded graphical form that cannot be changed.

1 Inatrigger sequence step, click Step N and choose Show trigger step as if/then (read-only).

Step 1 ¥| Pattern
1 [anbits =] [= =] [ B[ Hex ¥
Shaow trigger step as iffthen (read-only) =
Convert step ta iffthen {can't undo)

The trigger sequence step will be shown as the equivalent Advanced If/Then trigger functions in
read-only form.

Step 1 ¥] Pattern
1.1 If Bus/Signal My Bus 1 = %%
occurs 1
Then Trigger and Fill memory

Toundoatrigger 1 Inatrigger sequence step, click Step N and choose the checked Show trigger step as if/then
sequence step (read-only) item to return to the normal view of the trigger function.

shown as

Advanced If/Then S

trigger functions
v Show trigger step as iffthen (rea )
Convert step ta iffthen {can't undo)

See Also - To convert a trigger sequence step to Advanced If/Then trigger functions (see page 160)

To convert a trigger sequence step to Advanced If/Then trigger functions

If the trigger function you need doesn't exist, start with a trigger function that is close, convert the
trigger sequence step to advanced If/Then trigger functions, and edit the If/Then trigger functions.
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_ The Advanced (If/Then or N-Way Branch) trigger functions do not allow alternative display types.
NOTE By default, they are in the expanded graphical form that cannot be changed.

1 Inatrigger sequence step, click Step N and choose Convert trigger step to if/then (can't undo).

Step 1 ¥| Pattern
Delete = ||,q|| bits j |= j I ®i QI Hex SI
Show trigger step as iffthen {read-only) ﬁ'
ol can't unda)

The trigger sequence step will be converted to the equivalent Advanced If/Then trigger functions.

Advanced If Then
ﬂ I ﬂ IBus,l’SignaI vl My Bus 1 “AII bits | [= [ x= B Hex ¥
Ioccurs j I 1 §|—|+|

Then ﬂ ITrigger and fill memary j

See Also - To show a trigger sequence step as Advanced If/Then trigger functions (see page 160)
Understanding Logic Analyzer Triggering, Branches (see page 345)

To display or hide "If" clause comments

When using Advanced If/Then trigger functions, you can include comments with the "If" clauses in a
trigger sequence step. It is useful to have descriptions in complex trigger functions.

Toshowall"If' 1 Inatrigger sequence step, click Step N and choose If Clause Comments>Show All.
clause comments

Trigger Functions Trigger Sequence

Step 1 ¥| Adwanced If{Then

Edge

Copy
Paste Before

Paste After

Hide Empty (=
Hide &

[::Ad" anced Other | Bus Pattern |

All"If" clause comments are show, including empty comments.
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To hide empty "If"
clause comments

Trigger Functions Trigger Sequence
Advanced If Then
|Comment about first "IF* clause. |
! . . | __-“—-
E-::: I E] ;Bus,l’SlgnaI v| [ My Bus 1 ] |AII bits % | =
E !occurs VJI i 1 [B)[=)+] ieventually
%.5-: Then E] iGoto v! |Next v!
. b | Comment about second "IF" clause, |
UJ_: .....
g Else if iBus,l'SignaI v! [ My Bus 1 ] iP.II bits % | |—|=__
E Then %Goto vl |1 vi
(&
: b |
= T T S
E Else if | Bus/Signal v! [ My Bus 1 ] |Allbits : I—E_
Then !Goto v| |1 vl

1 Inatrigger sequence step, click Step N and choose If Clause Comments>Hide Empty.
Empty "If" clause comments are hidden.

Trigger Functions Trigger Sequence

Advanced If Then

|Comment about first "I cdlause. |
- I lusisional v [ myBust  laibis v|[=
5 I
& ocws [ 1 TEIE [eventualy
é. Then iGoto V| iNext VH
: & E] |Camment about second "IF dlause. |
5
= Blse i pusisianal [v| [ myBust ] [albits v
T Then (%] Gote M
5 il
H Else lusfsignal ¥ |[_ MyBust ] [albis v|/=
> ]
Ej:: Then |Goto ;.V'I :1 \{3!

In a trigger sequence step, click Step N and choose If Clause Comments>Hide All.

To hide all "If" 1

clause comments AlL"If" clause comments are hidden.
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Trigger Functions Trigger Sequence
n#"-:'?"_"':e Advanced IffThen

{Then | ! it
| E] If E] !Bus,l'SignaI vg [ My Bus 1 ]|AII bits v!!:_
s vI[ 1 EEIE [eventualy

Then E] !Goto _V:i iNext v!
Else i lBusfsignal v | [ MyBust ] [albits [v][=

Then !Goto ;.Y..! !1 V|
Else if !Bus,l'SignaI -.v“:| [ My Bus 1 ”AII bits -.v“:| !_'_=:

Then iGoto :.V_:! !1 v

See Also - To convert a trigger sequence step to Advanced If/Then trigger functions (see page 160)

To clear the trigger sequence

1 Inthe Advanced Trigger dialog, click Clear at the bottom of the dialog.
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Triggering From, and Sending Triggers To, Other Modules/Instruments

164

ARM In from modules

You can cause the trigger from one module to arm another module installed in the same chassis or in
a chassis/logic analysis system (interconnected via multi-frame cables in a multi-frame setup). Refer
to the topic “To arm one module with another module's trigger" on page 164 to know about ARM In
feature in detail.

External triggering

You can also send a module's trigger signal to an external instrument, or you can allow a signal from
an external instrument to arm a module.

There are Trigger In and Trigger Out BNC connectors located on the logic analyzer (front panel of
AXle chassis for the U4154A/B module). Use these connectors to connect the analyzer to an external
instrument and either send or receive a trigger signal. To know more about external triggering, refer
to the topics “To trigger other instruments - Trigger Out" on page 169 and “To trigger analyzer from
another instrument - Trigger In" on page 170.

To arm one module with another module's trigger

A module can receive ARM In from a single or multiple modules installed in the same chassis or in an
interconnected chassis of a multiframe setup. To use this ARM In feature, you use the Wait for arm
from another module trigger function in the Advanced Trigger dialog. This topic describes various
ARM In scenarios.

ARM In from a module to another module in the same/different chassis

1 Click | in the analyzer setup toolbar, or choose Setup>(Logic Analyzer Module)>Advanced
Trigger... from the menu bar.

2 Inthe Advanced Trigger dialog (see page 392), select the Other trigger functions tab; then,
drag-and-drop the Wait for arm from another module trigger function into the trigger sequence
area.

Step 2 3| ‘Wait: Far arm From another module
¥ [aminfrom x| [utiseaz 7]

Then ﬂ ITrigger and Fill memary j

3 From the module name drop-down, select the module whose trigger will arm this module (and
satisfy the event condition in the trigger sequence step).

4 Click OK in the Advanced Trigger dialog.
The arming setup in the Overview window looks like:
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Arrming

Modules

Wi oS

slaffl

Waveform-1

¥ | Show |

E Protocol |

Yiewer-2

¥ S
J—l )
% Listing-1 |

b | Show |
. ;

5 Run the measurement (see Running/Stopping Measurements (see page 174)).

When the arm from another module (U4154A/B-2 in this case) is received, the module
(U4154A/B-1 in this case) takes the action(s) described in its trigger sequence step.
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You can create an ARM In trigger in the same manner (as described above)
between modules installed in different chassis of a multiframe setup. In a
multiframe setup, flags are consumed for each ARM IN trigger configuration that
you create. There are 4 flags available. If all these flags are unused, then you can
create a maximum of four ARM In configurations across the connected chassis
of the multiframe chain. An example of two ARM In configurations in a
multiframe setup is displayed below.

And vice-versa

kodubes

b |
¥
=

WWind e

E Frolocd
1 Vigweni-1
] ' bame
-'r‘r.-rrt' 1
"
¥ L
& oo
-
3 Sl

You may have a situation where you have two modules looking for trigger events, and when either
module finds its trigger event, the other should be armed. To do this:

1 Set up the first module's trigger:

Step 1 ¥ ‘Wait For arm from another module

ﬂ Bus/Signal ¥ My Bus 1 |AII bits ﬂ |=

ﬂ |Arm in from ﬂ |My TH154E-2

=

Then ﬂ |Trigger and fill memary

=

ﬂ with ﬂ Default Storage ™

][ FF BlHex ¥] [or =]

2 Set up the second module's trigger:
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Step 1 ¥ ‘Wait For arm from another module

¥ [pusisignal = My Bus 2 [anbits =] [= ][0 BlHex ¥] [or =]
ﬂ |Arm in from ﬂ |My TH154E-2 ﬂ
Then ﬂ |Trigger and fill memary ﬂ

ﬂ with ﬂ Default Storage ™

The arming setup in the Overview window looks like:

Arming Modules Windows

[ifT
i3
I—|

¥ e 4 | Tr

5

o 1y 1141541 B Listing-1 i
¥ Show

WGty U4154B-2 Waveform-1 |
¥ Show

¥ e

2l
E

[ifT
I
|

3 Run the measurement.

ORed ARM In from multiple modules to a module in the same chassis

You can set the trigger configurations of a module to receive ARM In from multiple modules in the
same chassis. On doing so, the trigger configuration acts as an ORed combination of ARM In from
multiple modules. Any of the selected modules can send ARM In to trigger the module. In such a
scenario, the trigger configuration of the module receiving the ARM In consists of multiple Wait for
arm from another module trigger sequence steps as displayed below.

Step 2 ¥| My'ait Far arm From another module
% | [arminfrom =] [pcie-10s =l

Then ﬂ ITrigger and Fill mennary j
Step 3 ¥| Wi aik For arm From another rmodule
- 1 ARM In from multiple modules
ﬂ I.ﬁ-rm in from j |U4154F'--2 = inthe same chassis
Then ﬂ ITrigger and fill mernory j
Step 4 ¥| Waik For arm From another rmodule
8| [arminfrom x| [pcie-104 |

Then ﬂ ITrigger and fill mernory j

The arming setup in the Overview window looks like:
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Avrrring

Modules

Windows

siaffil |
slaffu
siaffu “

Wl FCle-105

BB Foie-104

Wl 415481

¥

=2/
—_— |

B osi10z

E

o0 415482

7
:

E Frotocol

Wiewer-1

b | S hiowy |

. Waveform-1

¥ | S hiowy |
——

ﬁ Frotocol

Wiewer-2

¥ | S hows |
_——
B Listing-1

b | S hiowy |
: A

As displayed in the above figure, an ORed ARM In trigger is represented by multiple unidirectional
lines merging together before pointing to the destination module receiving the ARM In.

ORed ARM In from multiple modules to a module in a multiframe setup

You can also set the ORed ARM In for a module from multiple modules in other connected chassis of
a multiframe setup. To create an ORed ARM In in a multiframe scenario, you need to create multiple
Wait for arm from another module trigger sequence steps for the receiving module. The following
screen displays the ORed ARM In trigger for the U4154A/B-2 modules from three modules in a

multiframe setup.
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Flags

Arming

Maodules

Windows

See Also

To trigger other instruments - Trigger Out
Connect a BNC cable from the Trigger Out BNC to the external instrument you want to trigger.

1

(= L= e
Slot 4

B Ds-104
v

Slot 3

ol U41544-1
D=

BB Foie-202:Up

OE=

Frame: embpc

Protocol
Viewer-1

s ]

i Waveform-1 |
[ show |

% Listing-1 1

Slot 1

PCle-201:Da

wn

D=

Wait for arm from another module (state) (see page 461)
Wait for arm from another module (timing) (see page 449)

2 Choose Setup>External Trigger....
In the External Trigger dialog (see page 404):

3

Enable the output.
Select the polarity (active high or active low).
Select the output mode (use feedthrough to see flag settings on the output).

Select the trigger and flag events that cause Trigger Out.
Click OK.

[)[_stow_]

Protocol
Viewer-2

4 Configure the logic analyzer as you would normally for any other measurement.
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5 When the analyzer's trigger sequence becomes true and the analyzer triggers, a trigger signal is
sent out through the Trigger Out BNC to the external instrument.
Correlating the external instrument to your logic analyzer

If you are using a 16850-series or a U4154-series logic analyzer then the Trig Out value in the Status
dialog will help you correlate the external instrument to your 16850-series or U4154-series analyzer.

The Trig Out column in the Status dialog box provides a time measurement that you can use to
correlate the trace captured on the logic analyzer with a second analyzer or a scope.

‘Shtus

System Status | Status Log

Window Status Step Oce. Count Couniter 1 Counter 2 Flags4321 Timer 1 Events 1 Ewents 2 Trig Out

ﬂun 54B-1 Stopped 3 i} <nfay <nfay 0000 onday 0 0 269 ns
.Waveform-1 Idle
B Listing-1 Idle

Close

This time represents the time interval from a trigger condition appearing on a probe tip of the
analyzer to the occurrence of a trigger pulse on the Trigger Out BNC.

This value varies depending upon the number of channels in the analyzer and the State speed of the
target or the Timing Speed selected for the measurement. Knowing this Trig Out time will allow you
to properly correlate an external scope or other analyzer.

This time is calculated only for the 16850-series and the U4154- series of analyzers.

If you are using a Keysight multiframe cable between your analyzers or you have added an external
Keysight Oscilloscope with the “Setup->Add External Oscilloscope” to your measurement, then the
correlation of the instruments will be determined automatically.

See Also - External Trigger Dialog (see page 404)

To trigger analyzer from another instrument - Trigger In

1 Connect a BNC cable from the TRIGGER IN BNC to the external instrument that will send the
trigger signal.
Choose Setup>External Trigger....

3 Inthe External Trigger dialog (see page 404), specify whether a rising or falling edge on the
Trigger In BNC will indicate a trigger; then, click OK.

4 Click 8| in the analyzer setup toolbar, or choose Setup>(Logic Analyzer Mod ule)>Ad vanced Trigger...
from the menu bar.

5 Inthe Advanced Trigger dialog (see page 392), select the Other trigger functions tab; then,
drag-and-drop the Wait for external arm trigger function into the trigger sequence area.

Step1 ¥ | ‘wiait far external arm

it for external am
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6 Click OK in the Advanced Trigger dialog, and run the measurement (see Running/Stopping
Measurements (see page 174)).
7 Run the measurement on the external instrument.

When the arm from the external instrument is received, the logic analyzer takes the actions
described in the trigger sequence step.

See Also - Wait for external arm (state) (see page 460)
Wait for external arm (timing) (see page 448)
External Trigger Dialog (see page 404)
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Storing and Recalling Triggers

Triggers are stored in three ways:
Automatically, after measurements are run, to the recently-used list.
By storing them (see page 172) to the favorites list.
By storing them (see page 172) to XML format trigger specification files.

You can recall triggers (see page 172) from the recently-used list, the favorites list, or from
XML-format trigger specification files.

You can move recently-used triggers to the favorites list (see page 173).

You can control the length of the recently-used and favorites list by setting the trigger history depth
(see page 173).

The current trigger setup (and the favorites list) are stored as part of the logic analyzer
configuration. If you load a new configuration file, the trigger setup (and the favorites list) will be
overwritten.

To store a trigger

1 Choose the Setup>(Logic Analyzer Module)>Store Trigger... command, or in the Advanced
Trigger dialog, click Store....

2 In the Store Trigger dialog:

Mame IIfMyBus‘I =8F Then gl Save tafile.. |
Cancel |

To store the trigger in the favorites list:

a Enter the name of the trigger.

b Click Store as favorite.

To store the trigger in an XML format file:

a Click Save tofile....

b In the Save As dialog, enter the name of the file, and click Save.

See Also - Torecall a trigger (see page 172)
To set the trigger history depth (see page 173)

To recall a trigger
1 Choose Setup>(Logic Analyzer Module)>Recall Trigger... from the menu, or in the Advanced
Trigger dialog, click Recall....
2 Inthe Recall Trigger dialog (see page 417):
Select the desired trigger from the favarites or recently-used list; then, click OK.

Or, to recall a trigger from a previously saved XML format trigger specification file, click Open...
and select the file.
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Tomovea 1 Choose Setup>(Logic Analyzer Module)>Recall Trigger... from the menu.
recently-used 2 In the Recall Trigger dialog (see page 417), select the trigger from the recently-used list.
triggertothe 3 Click Store Selected Recent Trigger To Favorites List.
favorites list

See Also - To store a trigger (see page 172)

To set the trigger history depth

1 Choose the Edit>Options... command.
2 Inthe Options dialog, enter the Trigger History Depth.
The number you enter is used for both the recently-used trigger list and the favorites list.

See Also - To store a trigger (see page 172)
To recall a trigger (see page 172)
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Running/Stopping Measurements

To run the analyzer
in single run mode

To run the analyzer
in repetitive run
mode

To view analyzer
run status

To stop the
analyzer

To save captured
data after each run

To stop repetitive
runs after a certain
number of
acquisitions

See Also

The single run measurement captures data and fills trace memory one time. The amount of data
stored during a single run is equal to the amount of trace memory allotted. For example, if trace
memory is equal to 2M, the amount of data stored after one run is equal to 2M.

From the menu bar, choose Run/Stop>Run, or click the ® | icon from the run/stop toolbar (see
page 374).

See also To save captured data after each run (see page 174) below.

The run repetitive measurement captures data and fills trace memory repetitively. The amount of
data stored in a repetitive run is the same as a single run. During a repetitive run, once the trace
memory is full, the system clears the trace memory and begins to refill with new data. This cycle
continues until the run is stopped.

From the menu bar, choose Run/Stop>Run Repetitive, or click the | icon from the run/stop
toolbar (see page 374).

If you are repeatedly making measurements and looking at data some fixed time after the trigger
(for example), you can change the "go to trigger on run" behavior (see page 174) so that the
location being displayed doesn't change after each measurement.

See also To save captured data after each run (see page 174) and To stop repetitive runs after a
certain number of acquisitions (see page 174) below.

From the menu bar, choose Run/Stop>Status..., or click Status... in the status bar.
The run status is displayed in the System Status tab of the Status dialog (see page 430).

When a measurement is stopped, the amount of data gathered is equal to the amount of trace
memory used up until the stop occurred. For example, if trace memory is equal to 2M and the
measurement is stopped exactly half way through the run, the amount of data in trace memory
would equal TM.

From the menu bar, choose Run/Stop>Stop, or click the ™| icon from the run/stop toolbar (see
page 374).

From the menu bar, choose Run/Stop>Run Properties....

2 Inthe Run Properties dialog (see page 418), check Save after every acquisition and set the
additional options for saving data after each run; then, click OK.

3 Run the analyzer in either single run mode or repetitive run mode.

From the menu bar, choose Run/Stop>Run Properties....

2 Inthe Run Properties dialog (see page 418), check Stop running after and enter the number of
acquisitions; then, click OK.

3 Run the analyzer in repetitive run mode.

To change the "Go to Trigger on Run" option (see page 174)
Run Properties Dialog (see page 418)

To change the "Go to Trigger on Run" option

174

After a measurement is run and it completes, the default behavior of the Keysight Logic Analyzer
application is to display the data captured around the system trigger.
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If you are repeatedly making measurements and looking at data some fixed time after the trigger (for
example), you can change the "go to trigger on run" behavior so that the location being displayed
doesn't change after each measurement.
1 Choose Edit>Options....
2 Inthe Options dialog (see page 412), check or uncheck the Go to Trigger on Run box.
Option settings are saved in the registry; this means your changes will be present the next time
you start the Keysight Logic Analyzer application.
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Saving Captured Data (and Logic Analyzer Setups)

176

You can save logic analyzer setups and captured data to configuration files. Later, the configuration
files can be opened to set up the logic analyzer and re-load the data. When saving configuration
files, you can choose to save only the logic analyzer setup (that is, without the data).
You can also save captured data to comma-separated value (CSV) files.

To save a configuration file (see page 176)

To export data to standard CSV format files (see page 177)

To export data to module CSV format files (see page 179)

To export data to module binary (ALB) format files (see page 181)

To save a configuration file

The save feature allows you to save a configuration file for later use. The first time a file is saved the
logic analyzer configuration file dialog box will appear. The Save As... feature allows an existing
configuration file to be saved under a different name.

1 From the menu bar, select File>Save or select the & icon in the standard toolbar (see

page 371).
I Save As @

Save in: Corfia Files - & ¥ = m-
Marne ‘ Date rodified Ty
%] corfig.ala 3
« LU »
File narne: | - Save
Save as type: [Standard Canfiguration [*.ala) v] [ Cancel ]
Source! All

Standard file format {.ala) is the most common configuration file Format. This is the
best choice For basic saving and restoring of your setup,

File Header Information

et ; Project:
-
Description: i
File Options
Al Dats and Setup @) Setup Only Data Range Properties. ..

2 Enter the File name.

Select the Save as type.
For information on when to use the ALA (*.ala) format and when to use the XML (*.xml) format,
see ALA vs. XML, When to Use Each Format (see page 352).

4 If you are saving as an XML format file, select the Source.
You can save configuration information and data from all modules or individual modules.

5 If desired, fill-in the Owner, Project, and Description fields under the file header information.
These fields help identify the configuration file when it is reopened.
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6 Select the file options:
All Data and Setup — if you wish to save captured data and instrument settings.
Setup Only — if you wish to save only the instrument settings and not the captured data.

Range — if you wish to save instrument settings and a range of captured data. Click
Properties...; in the Range Properties dialog, specify the range.

Configuration files that include data are much larger than files that do not contain data.

NOTE

7 Click Save.

_ If you are using the logic analyzer without a keyboard, you can access an on-screen keyboard by

NOTE selecting Start>Programs>Accessories>Accessibility>On-Screen Keyboard.

See Also - To open a configuration file (see page 188)
Offline Analysis (see page 194)
ALA vs. XML, When to Use Each Format (see page 352)
ALA Format (see page 466)
"XML Format" (in the online help)

To export data to standard CSV format files

You can export captured data to standard comma-separated value (CSV) files.
1 From the menu bar, select File>Export....
2 Inthe Export dialog, select Standard CSV text file; then, click OK.

Export |§|

Select the file type to export:
Descripti

Module C5Y test file seEten
Madule binary file [* cav] Export data from any module, tool,
Standard [ ut file or window to a text file with comma
Pattern Generator CSY text file zeparated values [CSY). This file format is
16700 A5CII File Format designed for uge with external applications

such az Excel to view data outside of the
logic analysiz system.

QK ] [ Help ] [ Cancel

3 In the following Export dialog:
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Save_in:| 7 Export Files v| 3 ¥ e v
module, csy

File name: | module. cav v | | Save |
Save as type: |Eomma Separated Yalue Files [* cav] v| [ Cancel ]
Source: |My 162508 -1 V| [ Cptions... ]
File Options

[ all pata [ Data Range... ] [ Bus Signal Selection. .. ]

Enter the CSV file name.

b Select the Source module, tool, or display window from which to export data.

OK.

= > File Export Options

Separation Characteris):

Write line number colurnn |

Line Mumber

| [ Caniel ]

If you want to use a delimiter other than a comma, or if you want to specify that line numbers
be written, click Options.... In the File Export Options dialog, make your selections; then, click

d If you want to export a range of data and/or selected bus/signal data, uncheck All Data.

e To specify a range of data to export, click Data Range.... In the Data Range tab of the Range
Properties dialog, select the range by time or by markers; then, click OK.

178
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Range Properties |X|
Data Riange | Bus/Signal Selection|
O sl
O Time | |
OMaker  fom[M1 v
[ ok ][ cancel |[ Hep |

f To select certain bus/signal data to export, click Bus Signal Selection.... In the Bus/Signal

Selection tab of the Range Properties dialog, select the buses/signals whose data you want to
export; then, click OK.

Range Properties |X|
W
=2 by 16850A—1 Select Al
Sample Numhber
QK ] [ Cancel ] [ Help
NOTE You can only choose particular buses/signals when a module or tool is selected as the Source of
the data export. When a display window is selected as the Source, all buses/signals are exported.
(You can, however, delete unwanted buses/signals from a display window before exporting its
data.)
4 Click Save.
See Also - Standard CSV Format (see page 466)

To export data to module CSV format files

You can export captured data to module comma-separated value (CSV) files. Module CSV files can
be post-processed.

Do not modify module CSV files with Microsoft Excel.
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1
2

3

From the menu bar, select File>Export....

In the Export dialog, select Module CSV text file; then, click OK.

X

Export

Select the file type to export:

[rescription

[*.cav] Export analyzer data to a text file
with comma separated values [CSV]. This
zimple file format iz designed for
processing data by external applications.

Module binary file
Standard CSW text file

Pattern Generatar C54 text file
16700 ASCI File Format

Thisz file format can be imported back into
the logic analysiz spstem [See
File->Import...].

Help ] [ Cancel ]

In the following Export dialog:

Save_in:| 7 Export Files v| 3 ¥ e v
module, csy

File name: | module. cav v | | Save |
Save as type: |Eomma Separated Yalue Files [* cav] v| [ Cancel ]
Source: |My 162508 -1 V| [ Cptions... ]
File Options

[ all pata [ Data Range... ] [ Bus Signal Selection. .. ]

Enter the CSV file name.

Select the Source module from which to export data.

You can export data to module CSV format files from logic analyzer. You can export timing
zoom data from a logic analyzer module, but it must be exported separately from the module's

main data.

¢ If you want to use a delimiter other than a comma, if you want to specify that line numbers be
written, or if you want to exclude the header information, click Options.... In the File Export

Options dialog, make your selections; then, click OK.
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== File Export Options

Separation Characteris): |

Write line number colurnn | Line Mumber

Include Header, Required to import back into the logic analysis
system (See File- =Import. .. ).

IS | [ Cancel ]

Header-less files may be easier for external tools to use.
d If you want to export a range of data and/or selected bus/signal data, uncheck All Data.

e To specify a range of data to export, click Data Range.... In the Data Range tab of the Range
Properties dialog, select the range by time or by markers; then, click OK.

Range Properties |X|
Data Riange | Bus/Signal Selection|
O sl
O Time | |
OMaker  fom[M1 v
[ ok ][ cancel |[ Hep |

f To select certain bus/signal data to export, click Bus Signal Selection.... In the Bus/Signal
Selection tab of the Range Properties dialog, select the buses/signals whose data you want to
export; then, click OK.

Range Properties |X|
Data Range | Bus/Signal Selection
=42 bty 1625081 Select Al

Ll Sample Number

QK ][ Cancel ][ Help

4 Click Save.

See Also - Module CSV Format (see page 466)

To export data to module binary (ALB) format files
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You can export captured data to module binary files.
1 From the menu bar, select File>Export....
2 In the Export dialog, select Module binary file; then, click OK.

Export |§|
Select the file type to export:
Maodule C5Y test file Desaription
Module binary file [*.alb] Export analyzer data to a binary file.
Standard C5W test file Thiz sinjple file format iz designe_d fo_r
Pattern Generator CSY text file pracessing data by exteral applications.
16700 ASCI File Format

QK ] [ Help ] [ Cancel

3 In the following Export dialog:

Save _in:| 7 Export Files v| 2 e Er
@module.alb

File name: | module. alb hd | [ Save |
Save as ype: |Module Binary Files [*.alb) v| [ Cancel ]
Source: |My1685DA-1 V| [ Cptions... ]
File Options

[ all pata [ Data Range... ] [ Bus Signal Selection. .. ]

Enter the ALB file name.
b Select the Source module from which to export data.
You can export data to module binary format files from logic analyzer modules only. You can

export timing zoom data from a logic analyzer module, but it must be exported separately from
the module's main data.

¢ If you want to exclude the header information, click Options.... In the File Export Options
dialog, make your selections; then, click OK.

File Export Options

Include Header,

oK | [ Cancel
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Header-less files may be easier for external tools to use.
d If you want to export a range of data and/or selected bus/signal data, uncheck All Data.

e To specify a range of data to export, click Data Range.... In the Data Range tab of the Range
Properties dialog, select the range by time or by markers; then, click OK.

Range Properties |X|
Data Riange | Bus/Signal Selection|
O sl
O Time | |
OMaker  fom[M1 v
[ ok ][ cancel |[ Hep |

f To select certain bus/signal data to export, click Bus Signal Selection.... In the Bus/Signal
Selection tab of the Range Properties dialog, select the buses/signals whose data you want to
export; then, click OK.

Range Properties |X|
=42 bty 1625081 Select Al
;: ;;-:rglil:lz:ze.]r-lurrul:lEer
[C] Time
QK ] [ Cancel ] [ Help

4 Click Save.

See Also - Module Binary (ALB) Format (see page 473)

To export data to 16700 ASCII format files

You can export captured data to a text file that matches the output of the 16700 logic analysis
system's "Print to File" format.

1 From the menu bar, select File>Export....
2 Inthe Export dialog, select 16700 ASCII File Format; then, click OK.
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Export

Select the file type to export:

Module C5W text file

Module binary file

Standard CSW text file

ator CSY test file

File Faormat

3

[rescription

[*t=t] Export listing data to a text file that
matches the output of the 16700 Print to
File: farmat.

ok |

Help ] [ Cancel

3 In the following Export dialog:

Save jh: | |5 Export Files v| 3 ¥ B
16700_ascil.txt

Filename: —|15700_ascitwt v[E [ _sae_ |
Save as type: |Text files [*.kut] v| [ Cancel ]
Source: | Lisking-1 . |

File Options
[ all pata [ Data Range... ] [ Bus Signal Selection. .. ]

o O o o

Enter the 16700 ASCII text file name.
Select the Source Listing display window from which to export data.

If you want to export a range of data, uncheck All Data.

To specify a range of data to export, click Data Range.... In the Data Range tab of the Range
Properties dialog, select the range by time or by markers; then, click OK.
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Range Properties |X|
Oua
O Time [rom:l AFIE1333u: (B o I 12233387 m: (B

OMaker  gon[M1 _ Iv] w

QK ][ Cancel ][ Help

4 Click Save.
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Extending Capture Capability with COM/DCOM

With the integrated COM/DCOM, you can extend the data capture capabilities of the logic analyzer.
For example:
In the case that the logic analyzer isn't able to trigger on the event of interest, COM/DCOM can be
used to do a run, analyze the captured data looking for the event and if not found, run again. For
events that are relatively frequent, this allows the logic analyzer to find events that are too
complex to be able to define a trigger.
In situations where you need a lot of data to find an elusive fault, you can set up the logic analyzer
to repetitively run and save data.
You can create dynamic triggers between repetitive runs by performing a run, modifying the
trigger based on analysis of the captured data, and then running again.

These are all things you could previously do with the logic analyzer's COM automation capabilities;
however, it's easier and more convenient now that COM/DCOM is integrated with the Keysight Logic

Analyzer application.

See Also - "Using the Advanced Customization Environment (ACE)" (in the online help)
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Loading Saved Data and Setups

188

See Also

You can set up the logic analyzer and load data by opening previously saved configuration files. This
lets you return to the stopping point of a previous logic analysis session, load previously saved data
for offline analysis, or just load saved logic analyzer setups. When opening configuration files that
contain data, you can choose to load only the logic analyzer setup (that is, without the data).

To open a configuration file (see page 188)

To recall a recently used configuration file (see page 190)

To transfer module setups to/from multi-module systems (see page 190)
To set up multiple-modules with XML-format configurations (see page 191)

Offline Analysis (see page 194)

To open a configuration file

You can open configuration files to return to a previous logic analysis session, to load previously
saved data for offline analysis, or to load saved logic analyzer setups.

To avoid pod truncation (see page 540) when opening configuration files for offline analysis, open
the configuration file in a second instance of the Keysight Logic Analyzer application (which runs in
Offline mode).

A quick way to start the Keysight Logic Analyzer application and open a configuration file is by
double-clicking an ALA format configuration file in Windows Explorer. (An association for the .ala file
extension was set up when the application was installed.) When you do this, however, there are no
options for partial loading (setup only, modules only, etc.).
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To open a configuration file from within the Keysight Logic Analyzer application:
1 From the menu bar, select File>Open... or select the 2| icon in the standard toolbar (see

page 358).
&2 open s

Lock in: {3 My Documents - & ¥ > E-
Name ‘ Date modified Ty
| Mokorola PowerQUICC {MPC8:xx) Default Configs emn_trig.ala
8] config.ala ] praject1. ala
8] data.ala 8] screens. ala
8] default.ala ] test.ala

8] ModifiedConfig. ala
8] mpcassym,ala

4 1 b

File name: mpc360sym_trig.ala - @ Open
Files of type: |Logic Analyzer Configurations (~.ala;”xml} v| | Cancel |

File Header Information

Content;  LOGIC Analyzer Configuration {With Data)

Hale _ [bz.00.0385F _mtxdev_m
Version:

Owner: Project:
Description:
File Options

Setup/Data Tools/Viewers

All Data and Setup @ Incude ToolsViewers
@) Setup Only Modules Only
Help I

The file browser portion of the Open dialog behaves the same as other standard Windows file
browser dialogs (that is, you can rename files, use right-mouse operations, etc.).

2 Select the type of configuration file you wish to open (either *.ala or *.xml).

For information on when ALA (*.ala) and XML (*.xml) formats are used, see ALA vs. XML, When to
Use Each Format (see page 352).

3 Select the name of the configuration file you wish to open.

The Content, Date, Version, Owner, Project, and Description fields show information about the
selected configuration file. The file was created with the Keysight Logic Analyzer version shown in
the Version field. The Date field displays the date the configuration file was created.

4 Select the appropriate Setup/Data option.
Select All Data and Setup to load the logic analyzer setup and data.
Select Setup Only to load only the logic analyzer setup.

5 Select the appropriate Tools/Viewers option.

Select Include Tools/Viewers to load tools and viewers, as well as modules, from the
configuration file.

Select Modules Only to load only the module information from the configuration file.
6 Select Open.

If you are using the logic analyzer without a keyboard, you can access an on-screen keyboard by
selecting Start>Programs>Accessories>Accessibility>0On-Screen Keyboard.
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See Also - To recall a recently used configuration file (see page 190)

To save a configuration file (see page 176)

To transfer module setups to/from multi-module systems (see page 190)

Offline Analysis (see page 194)
ALA vs. XML, When to Use Each Format (see page 352)

ALA Format (see page 466)

"XML Format" (in the online help)

To recall a recently used configuration file

1 From the menu bar, select File.

2 Select the configuration file you wish to open from the list provided.

[Eie

[l tew Chrl+h

= Open... Chrl+0
Close Chrl+F4

n Save Chrl+5
Save As...
Import... Chrl+I
Export... Shift+E

& prirt... Chrl+p

1 CiiMy Documentsidefault, ala
2 Ci\My Documentsidata, ala

3 My Documentsiproject.ala
4 Cii\My Documentsitest, ala

To transfer module setups to/from multi-module systems

You can move logic analyzer setups from one logic analysis system to another by saving/opening
setups to/from configuration files. When systems have multiple modules, you must map which
module setup from the configuration file gets loaded into which module in the logic analysis system.

1 Make sure the setup (configuration file) you want to load is in the proper format:

If the modules are compatible (for example, in the same or similar logic analyzer families), you
can use ALA format configuration files to move a setup from one module to another.

If the modules are not compatible, you must use XML format configuration files to move a

setup from one module to another.

Open the configuration file (see To open a configuration file (see page 188)).

Answer the question about clearing all modules before loading.

4 In the Module Mapping dialog (see page 409), select Manually specify module mapping; then,
click Specify Mapping....

5 Inthe Specify Mapping dialog (see page 429), for the module you want load the setup into, select

the module setup from the configuration file to load.
Click OK to close the Specify Mapping dialog.

7 Click OK to close the Module Mapping dialog and load the setup.

When loading module setups from XML format configuration files, an information dialog

describes any parsing errors or warnings.

See Also - To save a configuration file (see page 176)
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To open a configuration file (see page 188)
ALA vs. XML, When to Use Each Format (see page 352)

To set up multiple-modules with XML-format configurations

Analyzing the Captured Data

Included with the Keysight Logic Analyzer application is the Large System Setup utility program
which makes it easy to set up large, multiple-module logic analysis systems using XML-format

configuration files. For example, if your logic analysis system has several logic analyzer modules,
each probing the same kind of bus, you can use the Large System Setup utility to set up each module
with the same XML-format configuration file. (Doing the same thing in the main application requires
many time-consuming steps.)

7

The Large System Setup utility program can also be used in offline mode. In this case, you can add as
many logic analyzer modules as desired and specify XML-format configurations for each.

To use the Large System Setup utility program:

1 Ifthe Keysight Logic Analyzer application hasn't already been started, start it, and connect to the
logic analysis system you want to set up, or go offline if you want to set up in offline mode.

2 From the Windows Start menu, choose Start>All Programs>Keysight Logic
Analyzer>Utilities>Large System Setup.

i~ Large System Setup i(j
Module Type Mum Slots | Module Hame Load File | File Hame File Module
16850 Logic Analyzer 1 EMy 16850 B ; r
B | 3|
Difne Modbe Setup... | ok | camcel | Hep |

3 If you have connected to the logic analysis system you want to set up, go to step b; otherwise, in
offline mode, click Offline Module Setup... in the Large System Setup dialog.
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Offline Module Setup
Module Type | Slats |
16250 Logic Analyzer 1
Add Module... | Delete Selected Module... | Delete All Modues | ok | Cancel

4 In the Offline Module Setup dialog, for each module that you want to add:
a Click Add Module....

b Inthe Add Module dialog, choose the type of card the module is made up of and the number of
cards in the module.

Tupe of Card: |1685D Logic Analyzer j
Mumber of Cards: |1 Card j
’TI Cancel |
c Click OK.
You can delete all or selected modules by clicking Delete All Modules or Delete Selected
Module.

When you are finished adding modules, click OK to close the Offline Module Setup dialog.
5 Inthe Large System Setup dialog, enter the Module Name for each module.

(The module name from the XML-format configuration file is not used because the same XML file
can be used to set up multiple modules.)

6 For each module that you want to configure with an XML-format configuration file, make sure the
Load File box is checked, and click Browse... to select the configuration file name.

7 If the XML-format configuration files contain setups for multiple logic analyzer modules, select
the file's module setup you want to use.
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X
Load File | File Hame File Module
T v W Browse... i W
T v W Browsze... i W
T v 1E:\Documents and Setting_gj Browse...i MPCEE0 Dema Board
—_gj v W Browsze... i W

8 Click OK to close the Large System Setup dialog and set up the logic analysis system as
specified.
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Offline Analysis

194

General offline
analysis
considerations

See Also

Offline analysis lets you analyze captured data while the logic analyzer's data acquisition hardware is
used for making other measurements.

You can use the Keysight Logic Analyzer application on stand-alone personal computers,
16850-series logic analysis systems to perform offline analysis.

By placing configuration/data files on shared file systems, offline analysis can be performed from
remote locations on the network.

Example: A typical scenario is to use the Keysight Logic Analyzer application to configure and
exchange logic analyzer configuration files containing trigger setups with a team of colleagues
located on-site or in remote locations.

To analyze data from 16850-series logic analyzers, the data must be saved in the fast binary data
format. This is done using the File Out Tool.

When analyzing data offline, there is no data acquisition hardware, so functions such as
triggering, hardware assist, and run functions are not available.

Multiple instances of the Keysight Logic Analyzer application can be displayed side-by-side on a
logic analyzer or a personal computer, but their data cannot be time-correlated.

You can install the Keysight Logic Analyzer on any computer meeting the minimum PC
requirements (see page 195); however, licensed tools require a license for each computer they run
on.

For more specific information about offline analysis, see:
Offline Analysis on Logic Analyzers (see page 194)
Offline Analysis on Personal Computers (see page 195)

To return to online analysis, see:
Connecting to a Logic Analysis System (see page 75)

Offline File Formats (see page 195)

Offline Analysis on Logic Analyzers

You can perform offline analysis with 16850-series logic analyzers, in general, by running a second
instance of the Keysight Logic and Protocol Analyzer application and loading previously saved data
into that instance. With two instances of the application running, one in online (either Local or
Remote) mode and one in Offline mode, you can continue making measurements in one instance
while you perform offline analysis in the other.

Keep these things in mind when performing offline analysis with a logic analyzer or logic analysis
system:
You can start multiple instances of the Keysight Logic Analyzer application.

If logic analyzer acquisition hardware is present, the first instance opens in online (either Local or
Remote) mode. If acquisition hardware is not present, the first instance opens in Offline mode.

Logic analyzer run functions do not work in Offline mode.

In the Offline mode, you can continue to create triggers and save them in configuration files that
can be opened by other instances of the Keysight Logic Analyzer application.

If you open a logic analyzer configuration (.ala) file for offline analysis in an online (either Local or
Remote) instance of the Keysight Logic Analyzer application, run functions will overwrite the data
that has been loaded.
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NOTE To open, copy, or save files directly from shared disk drives, make sure to configure all LAN

connections (see page 291) to enable file sharing.

See Also - To open a configuration file (see page 188)
To save a configuration file (see page 176)

Offline Analysis on Personal Computers

A personal computer (PC) with the Keysight Logic Analyzer application installed can perform offline
analysis on fast binary data files saved from a logic analyzer.

When using the Keysight Logic Analyzer application by itself on a PC for offline analysis:

- The logic analyzer run functions are not available (because there is no acquisition hardware).

You can save logic analyzer setups (including trigger sequences) to .ala format configuration files,
and you can pass these files between personal computers (running the Keysight Logic Analyzer
application).

You can have more than one instance of the Keysight Logic Analyzer application running.
Licensed tools require a license for each computer they run on.

NOTE To open, copy, or save files directly from shared disk drives, make sure to configure all LAN

connections (see page 291) to enable file sharing.

See Also - To open a configuration file (see page 188)
To save a configuration file (see page 176)
Minimum PC Requirements (see page 195)

Minimum PC Requirements

Minimum PC requirements for offline analysis:
Processor and Memory: 1 GHz processor, 512 M RAM.
Operating System:

- Windows Vista

- Windows 7

- Windows 8

- Windows 8.1

- Windows Server 2008

- Windows Server 2008 R2
- Windows Server 2012

- Windows Server 2012 R2

Offline File Formats

.alaFormat  You can open logic analyzer configuration files (.ala (see page 466) extension) for offline analysis.
These files are saved by the Keysight Logic Analyzer application.
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The logic analyzer configuration (.ala) file format is an internal format used by the Keysight Logic
Analyzer application for saving and re-opening setups and data. ALA format configuration files
contain everything that is needed to restore a session (in other words, the information necessary to
reconstruct the display appearance, instrument settings, and optionally, captured data).

xmlFormat  Generic configuration files (".xml" (in the online help) extension) can be used when setting up the
logic analysis system configuration. XML format configuration files are saved by the Keysight Logic
Analyzer application.

The generic configuration (.xml) file format is an eXtensible Markup Language format that can be
edited (using an ASCII text editor) and post-processed by scripts (or other tools) and re-opened by
the Keysight Logic Analyzer application. These files contain buses/signals, channels assigned to
buses/signals, and user-defined symbols.

CSV Format  You can export captured data to CSV (Comma-Separated Values) Format (see page 466) files (.csv

extension) for offline analysis in other applications like Excel. These files contain buses/signals and
data.

196 Keysight Logic and Protocol Analyzer User Guide



Analyzing the Captured Data 7

Analyzing Waveform Data

The Waveform window displays captured data as a digital waveform. You can configure the window
to display selected buses and signals with time or pattern markers in the data. You can also set up
bus pattern triggers and signal trigger options.

Scdle [ Snsjdv @[ anefern Delay | 5ns Bm|ne|T|2n|m

Bus/Signal

& My Bus 1
] vy signal 1
-] v Bus 172
| nay signar 1 .

Time

| | o]

The Waveform window is accessed through the menu bar's Window>Waveform command. If you
have Tabbed Windows (see page 289) turned on, you can also select a tab at the bottom of the
window.

To change the display scale (time/division) (see page 198)

To go to different locations in the captured data (see page 199)
To re-arrange waveforms (see page 200)

To overlay waveforms (see page 200)

To find a bus/signal row (see page 201)

To view bus data as a chart (see page 201)

To show/hide parts of the waveform display (see page 203)

To insert or delete buses/signals (see page 204)

To group signals into a bus (see page 204)

To expand/collapse buses (see page 204)

To insert separator rows (see page 204)

Changing Waveform Window Properties (see page 204)

- To change the waveform background color (see page 205)
- To change the overlaid waveform color (see page 205)

- To change the filtered data color (see page 206)

- To change the timing zoom background color (see page 206)
- To change the waveform font size (see page 206)

- To change the Fast Zoom In option (see page 207)

- To lock scrolling with other display windows (see page 206)
- To change the waveform tool tip display (see page 207)
Changing Bus/Signal Row Properties (see page 207)

- To change a waveform's color (see page 208)

- To change a waveform's height (see page 209)

- To change a bus/signal's number base (see page 209)
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See Also

- To show/hide a bus/signal's numeric data values (see page 209)
Changing Analog Signal Row Properties (see page 209)
- To change the analog properties (see page 210)

Defining Buses and Signals (see page 93)

Setting Up Quick (Draw Box) Triggers (see page 129)

Specifying Simple Triggers (see page 132)

Marking, and Measuring Between, Data Points (see page 222)
Setting Up Symbols (see page 118)

Displaying Names (Symbols) for Bus/Signal Values (see page 220)
Searching the Captured Data (see page 240)

To change the display scale (time/division)

To change the
scale by clicking
the zoom out/in

buttons

To zoom in by
drawing a
rectangle in the
data

To center about
edges

The Waveform window displays data similarly to an oscilloscope, that is, waveforms on a horizontal
time axis. Therefore, to zoom in or out on a waveform, you simply change the Scale (time/division) of
the time axis that the waveform is viewed with.

1 Click the zoom out/in buttons to raise/lower the time/division scale.

Stcale | 5 ns/div B2 | o1 Delay

Bus/Signal Simple Trigger ‘I , |-25|
|

& My Bus 1 =3 xx B m

The scale ranges from 1 ps/div to 1 ks/div.
You can also change the time/division by entering a numeric value in the Scale field.

1 Point the mouse to the upper-left corner of the desired view area; then, click and hold while
moving the mouse to the lower-right corner; then, release the mouse button.

2 If the Fast Zoom In (see page 207) option is not selected, choose Zoom In from the popup menu.

5ns -150 ns -75 ns 0= 75
oo ' '

180 ns 225
T R '

uick Trigger

Find Mext
Find Previous

The new display scale is adjusted to the width of the box drawn.

1 Position the mouse cursor over a waveform, between the edges you want to center the display
about.

2 Right-click and choose Center About>Edges.
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Scale | 200 nsjdiv | B[ 20e [ g2 Delay 400 ns Blm|ne [T[2n]m
m [ | 24
L3
Bus/Signal Simple Trigger «300]n= , -IBD? nsl |40$ hs 200]n= . DIS o
] vy Bus 1 | ik L]
Unda
e Zoom Cut Full
Zoom Out
Zoom In
Go To
Go To Beginning OF Data
Go To End OF Data
Place Marker
Markers...
Edges
i
Find Mext
Find Previous
Properties...
< ]| ][] T
L]
"= Ovwerview J % Listing-1 waveform:-1

The new display scale is adjusted to the width of the waveform edges.

Scale | 54,5 ns/div B2 | o1 Delay -651.25 ns Blm|ne [T 20|

2

-760 ns -706 ns 651 ns -597 ns -542 ns
[ T T T T T T T T R T T T T H S S T I SR

Bus/Signal Simple Trigger
- My Bus 1 [ il

X 80245 ns -600 ns|
i TR

To go to different locations in the captured data

In the Waveform display window, you can go to different locations in the captured data by using the
horizontal scroll bars, by using the Delay field and buttons, or by choosing Go To commands from
popup menus.

Togotodifferent 1 Click one of the buttons in the Delay field or enter a delay value.
locations by
changing the delay

Delay | 15ns 8| m|ne [T 2n]m

The delay adjusts the display window relative to the waveform data. The display window's relative
position in time is dependent on the trigger point, and the beginning and end of data. Use the
following delay controls to position the display window over the desired data.
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Menu DES

E| Use the keypad to enter a numeric value. If the value you enter is greater than or less
than the time of the data range, the window will be moved to the beginning or end
limit.

ﬂ Moves the window over the beginning of data.

e Scrolls the window towards the beginning of data.

ﬂ Moves the window over the trigger point.

=1 Scrolls the window towards the end of data.
ﬂ Moves the window over the end of data.

Togotodifferent 1 Right-click in the waveform display area, and choose one of the Go To commands.
locations using
popup menus

Zoom Cut Full
Zoom Out
Zoom In

Go To Beginning OF Data Sample

Go To End OF Data

Mz
Place Marker oM
Center About Trigger

Find... More. ..
Find Mext
Find Previous

Properties...

Or, click in the marker overview bar, and choose one of the Go To commands.

| L iml I (]
Go To Here {-2,39157874 ms) |
End Of Data
Trigger
M1
Mz

You can choose Beginning Of Data, End Of Data, Trigger, a marker, a Time, or a Sample.

To re-arrange waveforms

1 Position the mouse pointer over the bus/signal name associated with the waveform you want to
move.

2 Click and hold the mouse button.
Drag-and-drop the bus/signal to its new position.
The name is placed above the red position indicator that appears.

See Also - To overlay waveforms (see page 200)
To expand/collapse buses (see page 204)

To overlay waveforms
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Use the Overlay feature to place multiple bus or signals into one row of displayed data. When
multiple signals are overlaid, you can see the relationships visually between all signals. The overlaid
bus or signal is drawn first, then the main bus/signal is drawn last as to overwrite the overlaid
bus/signals for clarity.

D My Bus 1
My Eus 2
[ My Signal 1

1 Right-click on the bus or signal you want to overlay another bus or signal onto, then select
Overlay....

2 From the Overlay selection dialog that appears, select the bus or signal you want to overlay onto
the highlighted bus or signal.

You can overlay analog signals (from an “ external oscilloscope module" (in the online help)) with
digital signals or with other analog signals.

The scaling for an original analog signal is used for all signals overlaid onto its row; therefore, if
user-defined scaling and offset values are used, it is possible that overlaid signals may not be
visible. When automatic scaling is used, it will take into account the minimum and maximum
voltages of all overlaid signals, and all signals will be visible.

3 If you want to change the color of the overlaid bus or digital signal, see To change the overlaid
waveform color (see page 205).

When analog signals are overlaid onto other signals, the overlay signal color comes from the
external oscilloscope module's setup options (which you can access by right-clicking the analog
signal name, choosing Assign Channels..., and selecting the " Options tab" (in the online help))
instead of the Waveform window's overlay color setting.

To find a bus/signal row

When there are many bus/signal rows in the Waveform display window, you can search for a
particular bus/signal row instead of scrolling through all the rows.

1 In the Waveform display window, right-click in the Bus/Signal column, and choose Find
Bus/Signal....

2 Inthe Find Bus/Signal dialog, enter the name (or part of the name) of the bus/signal you wish to
find.

B2 Find Bus/Signal ==
| stz (8]

| Frev | | MNext | [ Close ]

3 Then, click:
Prev — to search for the string backward in the bus/signal rows.
Next — to search for the string forward in the bus/signal rows.
Close — to close the Find Bus/Signal dialog.

To view bus data as a chart
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You can view bus data values as a chart instead of the conventional bus shape.
1 Inthe Waveform display window, right-click on a bus name, and choose View As Chart....
Or, in the Waveform Properties dialog's Row Properties tab, for the Bus property, click View As....

‘ Bus/Signal

My Bus 1

Unda

Insert Row Before. ..
Insert Row After...
Delete 3

Expand

Assign Channels. ..
Renarne. ..

Overlay...

Symbals, ..

Find...
Find Bus/Signal...

Display 3
Properties...

2 Inthe View As dialog, set the following options:

Yiew As

" Bus
-
-

* Chart

W show axis [~

¥ Connect samples
Lirnits
™ Lock ko Setup

Max FF B
Min 0o 2
W show Clipped 1|~
Ok | Cancel |

Show Axis — causes a small axis, which represents the center of the range of values being
displayed, to be drawn in the center of the waveform. When checked, you can also change the
axis color.

Connect Samples — causes lines to be drawn between samples.

Lock to Setup — sets the range limits based on the width of the bus. For example, an 8-bit bus
is set to a range of 0-255.

Max/Min — sets the range limits of the displayed axis.
Show Clipped — enables out-of-range data values to be displayed in a user-defined color.
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Because there is no hardware to accelerate chart drawing, Waveform windows that have charts
draw slowly. You may want to place buses viewed as charts in a separate Waveform window.

Toview bus dataas  You can return the bus waveform appearance to a conventional bus shape.
abus 1 Inthe Waveform display window, right-click on a bus name, and choose View As Bus....
Or, in the Waveform Properties dialog's Row Properties tab, for the Bus property, click View As....
2 Inthe View As dialog, check or uncheck the following options as desired:

MSB Ordering — the ordering of the signals in the bus are changed from least significant bit
first to most significant bit first.

Expand into signals — expands the bus into individual signals (as if you selected the Expand (+)
field to the left of the bus name).

See Also - Changing Bus/Signal Row Properties (see page 207)

To show/hide parts of the waveform display

1 Right-click in the Bus/Signal column of the Waveform display, and choose Display>.

Bus/Signal

Unda

Insert Row Before. ..
Insert Row After...
Delete 3

Expand

Assign Channels. ..
Renarne. ..

Overlay...

Symbals, ..

Find...
Find Bus/Signal...

View As Chart..,

4 v Activity Indicators
Properties... v Simple Trigger
v Markers

v Time Axis

Then, check or uncheck one of the following to show or hide that part of the Waveform display
window:

- Activity Indicators — either a low bar (low level), high bar (high level), or a transition arrow
(transitioning signal) displayed to the left of bus/signal names.

Simple Trigger — the Simple Trigger column.
Markers — the markers display bar (see page 380).
- Time Axis — the time axis (and column headings).

You can also make these selections in the Display Options area of the Waveform Properties
dialog's Window Properties tab.

See Also - Changing Waveform Window Properties (see page 204)
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To insert or delete buses/signals

Toinsert 1 Inthe Waveform display window, right-click in the Bus/Signal column; then, choose Insert Row.
buses/signals 2 In the Insert dialog, select the buses/signals you want to insert; then, click OK.

To delete selected 1 In the Bus/Signal column, highlight the buses/signals you want to delete (by clicking,
buses/signals Shift-clicking, or Ctrl-clicking the bus/signal names).

2 Right-click in the Bus/Signal column; then, choose Delete>Row.

See Also - Defining Buses and Signals (see page 93)

To group signals into a bus

1 While holding the shift key down, click on all desired signals.
2 With the mouse pointer over any one of the highlighted signals, right-click and select Group into

Bus.
Bus/Signal Simple Trigger
Sample Murr
EH-{] My Bus 1 = » B8]
My Bus 2 = » B8]
X
X

Imzert Biow Befare...
|mzert Biaw After..
Delete Fow

Erpand
[Eollapse

Azzign Channels...
Fename.
Group

To expand/collapse buses

In the Waveform display window's Bus/Signal column:
Click the "+" or "-" symbol associated with a bus.
Right-click the bus, and choose Expand or Collapse.

See Also - Defining Buses and Signals (see page 93)

To insert separator rows

To add distance between waveforms, you can add separator rows to the Waveform display window.

1 In the Waveform display window, right-click in the Bus/Signal column; then, choose Insert
Separator.

Separator rows can be sized, colored, re-arranged, and deleted just like bus/signal waveform rows.

Changing Waveform Window Properties
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You can change properties that affect the entire Waveform display window.
1 Right-click in a blank area of the waveform display, and choose Properties....

Or, with no bus/signal names selected, choose Edit>Window Properties... from the main menu.
2 In the Waveform Properties dialog's Window Properties tab:

Waveform Properties @
Window Properties | Row Properties | Column Properties | Marker Properties
Display Activity Indicators
Font Size s (A=) o
Lockstep Windows...

Display Time Axs

[C] Accumulate

[C] Fast Zoom In

Show Tooltip Values
Transttion Width

[ ok || concel |[ ooy |[ heb |

You can:

Change the waveform background color (see page 205)
Change the overlaid waveform color (see page 205)
Change the filtered data color (see page 206)
Change the timing zoom background color (see page 206)
Change the waveform font size (see page 206)
Lock scrolling with other display windows (see page 206)
Show/hide parts of the waveform display (see page 203)
Change the accumulate waveforms option (see page 206)
Change the Fast Zoom In option (see page 207)
Change the waveform tool tip display (see page 207)

3 Click OK to apply the changes and close the Waveform Properties dialog.

See Also - Changing Bus/Signal Row Properties (see page 207)

To change the waveform background color
1 In the Waveform Properties dialog's Window Properties tab, select the Background color, click
the selection button, and select the desired background color from the palette.
If you want to use a color that is not on the palette, click Other... to access the custom color
dialog.
2 Click OK to apply the changes and close the Waveform Properties dialog.

To change the overlaid waveform color
When buses/signals are overlaid (see To overlay waveforms (see page 200)), the overlay property
specifies the color used for the overlaid waveforms.

1 In the Waveform Properties dialog's Window Properties tab, select the Overlay color, click the
selection button, and select the desired overlaid waveform color from the palette.

If you want to use a color that is not on the palette, click Other... to access the custom color
dialog.
2 Click OK to apply the changes and close the Waveform Properties dialog.
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To change the filtered data color

When a filter tool is used to hide data from the Waveform display window, cross-hatching appears at
locations where data is hidden; the filter property specifies the color used for the cross-hatched
areas.

1 In the Waveform Properties dialog's Window Properties tab, select the Filter color, click the
selection button, and select the desired filter color from the palette.

If you want to use a color that is not on the palette, click Other... to access the custom color
dialog.
2 Click OK to apply the changes and close the Waveform Properties dialog.

To change the timing zoom background color
You can give waveforms from the timing zoom feature a different background color than other
waveforms.

1 Inthe Waveform Properties dialog's Window Properties tab, select the TimingZoom color, click
the selection button, and select the desired timing zoom background color from the palette.

If you want to use a color that is not on the palette, click Other... to access the custom color
dialog.
2 Click OK to apply the changes and close the Waveform Properties dialog.

To change the waveform font size

The font size property adjusts the data display, bus/signal, and simple trigger text size.

1 In the Waveform Properties dialog's Window Properties tab, enter the desired Font Size.
Fonts can range from size 6 through 72 points.

2 Click OK to apply the changes and close the Waveform Properties dialog.

As the font size is changed, the row height may be automatically increased to fit the new text size.

To lock scrolling with other display windows

You can lock display windows (for example, Waveform, Listing, Compare, etc.) so that when one
window is scrolled, others are scrolled as well, such that the same time is centered in each display.
1 In the Waveform Properties dialog's Window Properties tab, click Lockstep Windows....

2 Inthe Lockstep Windows dialog, select the display windows whose scrolling should be locked
with this window and specify any offset from this window.

Lockstep Windows

Lockstep window  F Listing - 1 | and offset by Os B - fram W aveform - 1

3 Click OK to close the Lockstep Windows dialog.
4 Click OK to apply the changes and close the Waveform Properties dialog.

To accumulate waveforms

1 In the Waveform Properties dialog's Window Properties tab's Display Options area, check or
uncheck Accumulate to specify whether waveforms are accumulated on the display.

2 Click OK to apply the changes and close the Waveform Properties dialog.

When the accumulate option is enabled and you run repetitively, waveforms overlay previously
captured waveforms.
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To clear accumulated waveforms, click Clear Accumulation at the top of the Waveform window.

To change the Fast Zoom In option

When the Fast Zoom In option is selected, you can drag the mouse cursor over the area you want to
zoom in on, and when you release the mouse button, the zoom happens immediately, without having
to select Zoom In from a popup menu.

1 In the Waveform Properties dialog's Window Properties tab, select or deselect the Fast Zoom In
option.
2 Click OK to apply the changes and close the Waveform Properties dialog.

See Also - To change the display scale (time/division) (see page 198)
To set a Quick Trigger in the Waveform window (see page 129)
To quickly find bus signal patterns (see page 240)

To change the waveform tool tip display
A tool tip (that is, a small box with text) can appear when the mouse pointer is over a waveform and
held motionless for a second.

1 In the Waveform Properties dialog's Window Properties tab's Display Options area, check or
uncheck Show Tooltip Values to specify whether bus/signal values are shown as tool tips.

If Show Tooltip Values is checked, check or uncheck Transition Width to specify whether transition
(or pulse) width values are included in the tool tips.
2 Click OK to apply the changes and close the Waveform Properties dialog.

Changing Bus/Signal Row Properties
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In the Waveform display window, you can change the color or size of a waveform, and you can
choose whether numeric values are displayed with the waveform.

Property changes to a bus affect all signals within the bus. For example, if you change the color of
a bus and then expand the bus, you will see that the color is changed for all signals in the bus.

To change the properties of a waveform in the Waveform window:
1 Right-click on a bus/signal name or on a waveform, and choose Properties....

Or, highlight the buses/signals whose properties you want to change (by clicking, Shift-clicking,
or Ctrl-clicking the bus/signal names), and choose Edit>Window Properties... from the main
menu.

2 In the Waveform Properties dialog's Row Properties tab:

Waveform Properties @

Window Propetties | Row Properties | Column Propetties | Marker Propetties

Bus/Signal

Calor
Height
Show Values

Base

Bus View As...

You can:
Select the Bus/Signal to which the property changes apply. You can select:

Any bus/signal name that has been assigned (see Defining Buses and Signals (see
page 93)).

<all> buses/signals.
<selected> buses/signals if more than one is highlighted in the Bus/Signal column.
Change a waveform's color (see page 208)
Change a waveform's height (see page 209)
Change a bus/signal's number base (see page 209)
Show/hide a bus/signal's numeric data values (see page 209)
View bus data as a chart or a bus (see page 201)
3 Click OK to apply the changes and close the Waveform Properties dialog.

See Also - Changing Waveform Window Properties (see page 204)

To change a waveform's color

1 Inthe Waveform Properties dialog's Row Properties tab, click the Color selection button and
select the desired waveform color from the palette.

If you want to use a color that is not on the palette, click Other... to access the custom color
dialog.

2 Click OK to apply the changes and close the Waveform Properties dialog.
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See Also - Changing Analog Signal Row Properties (see page 209)

To change a waveform's height

1 Inthe Bus/Signal column of the Waveform display window, position the mouse pointer over a row
separator line; when the cursor changes to a resizing cursor, drag the row border.

Or:

1 In the Waveform Properties dialog's Row Properties tab, enter the Height value in pixels.

The minimum row height is set by the font size (see To change the waveform font size (see
page 206)). The maximum height is 1000 pixels.

2 Click OK to apply the changes and close the Waveform Properties dialog.
See Also - Changing Analog Signal Row Properties (see page 209)

To change a bus/signal's number base
When a bus/signal's numeric data values are displayed (see To show/hide a bus/signal's numeric
data values (see page 209)), the base property specifies the number base to use.
1 In the Waveform Properties dialog's Row Properties tab, select the desired number Base from:
Binary
Hex
Octal
Decimal
Signed Decimal (two's complement)
- Ascii
- Symbol (see Displaying Names (Symbols) for Bus/Signal Values (see page 220))
2 Click OK to apply the changes and close the Waveform Properties dialog.

To show/hide a bus/signal's numeric data values

You can display (and specify the color of) numeric data values with a waveform.

If the waveform time scale is small, "..." may appear in the data value to indicate that more text will
be displayed if you expand the scale.

1 Inthe Waveform Properties dialog's Row Properties tab, check or uncheck Show Values to show
or hide numeric data values with the waveform.
If Show Values is checked, click the color selection button and select the desired data value color
from the palette.
If you want to use a color that is not on the palette, click Other... to access the custom color
dialog.

2 Click OK to apply the changes and close the Waveform Properties dialog.

See Also - Changing Analog Signal Row Properties (see page 209)

Changing Analog Signal Row Properties

In the Waveform display window, you can change the color or size of an analog signal waveform, and
you can choose whether voltage and volts/division values are displayed with the waveform. Analog
signals come from an external oscilloscope module (see " External Oscilloscope Time Correlation and
Data Display" (in the online help)).
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To change the properties of an analog signal waveform in the Waveform window:
1 Right-click on an analog signal name or on a waveform, and choose Properties....

Or, highlight the analog signals whose properties you want to change (by clicking, Shift-clicking,
or Ctrl-clicking the analog signal names), and choose Edit>Window Properties... from the main
menu.

2 In the Waveform Properties dialog's Row Properties tab:

Waveform Properties ﬂ

Time karker Properties | Woltage Marker Properties I
‘Window Properties Row Properties | Colurmn Properties

Bus/Signal [My Scope C1 |
Color l:l |'

Height

¥ Show Values |:||v|

Baze I A l

QK | Cancel | Apply Help

You can:
Select the Bus/Signal to which the property changes apply. You can select:

Any bus/signal name that has been assigned (see Defining Buses and Signals (see
page 93)).

<all> buses/signals.
<selected> buses/signals if more than one is highlighted in the Bus/Signal column.
Change a waveform's color (see page 208)
Change a waveform's height (see page 209)
Show/hide a signal's numeric data values (see page 209)
Change the analog properties (see page 210)
3 Click OK to apply the changes and close the Waveform Properties dialog.

See Also - Changing Waveform Window Properties (see page 204)

To change the analog properties

You can change the properties of an analog signal in the Waveform display window.

1 Inthe Waveform Properties dialog's Row Properties tab, for the Analog property, click
Properties....

2 Inthe Analog Properties dialog, set the following options:
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Analog Properties =

& Aukomatic
Cancel

7 User Defined

Seale | 02 i div ===

offset | ZETZY ===

Grid Style IAxis vl _Iv|

V' Connect Samples

IV show Clipped _|'|

Scaling — you can select Automatic (to have the voltage scale and offset automatically set) or
User Defined (to be able to set your own voltage scale and offset values). Be careful not to
enter scale and offset values that will move the waveform out of the display area.

Grid Style/Color — you can select None, Axis (to have axis lines drawn through the center of
the waveform display area), or Grid (to have grid lines drawn for voltage and time divisions). If
you choose axis or grid, you can specify its color.

Connect Samples — specifies whether lines are drawn between waveform data sample points.
Show Clipped — enables out-of-range data values to be displayed in a user-defined color.
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Analyzing Listing Data

212

See Also

The Listing window displays your captured data as a state listing. You configure the window to
display selected buses and signals in columns. Within the listed data, you can insert time or pattern
markers. You can also configure the bus pattern triggers and signal trigger options.

Sample Number Bus 1 Signal 1 Signal 2 Time

- £t -

The Listing window is accessed through the menu bar's Window> Listing. If you have Tabbed
Windows (see page 289) turned on, you can also select a tab at the bottom of the window.

To go to different locations in the captured data (see page 213)
To re-arrange bus/signal columns (see page 214)

To find a bus/signal column (see page 214)

To show/hide parts of the listing display (see page 214)

To insert or delete buses/signals (see page 215)

Changing Listing Window Properties (see page 215)

- To change the listing background color (see page 216)

- To change the timing zoom background color (see page 216)
- To change the listing font size (see page 216)

- To lock scrolling with other display windows (see page 216)

- To show/hide the center rectangle (see page 216)

Changing Bus/Signal Column Properties (see page 217)

- To change a bus/signal's data color (see page 217)

- To change the width of a bus/signal column (see page 218)

- To change the alignment of a bus/signal column (see page 218)
- To change a bus/signal's number base (see page 218)

- To select the marker for marker-relative times (see page 219)
- To select fixed time units (see page 219)

Defining Buses and Signals (see page 93)

Setting Up Quick (Draw Box) Triggers (see page 129)

Specifying Simple Triggers (see page 132)

Marking, and Measuring Between, Data Points (see page 222)
Setting Up Symbols (see page 118)

Displaying Names (Symbols) for Bus/Signal Values (see page 220)
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Searching the Captured Data (see page 240)

To go to different locations in the captured data

In the Listing display window, you can go to different locations in the captured data by using the
vertical scroll bars, by using the Go To buttons on the standard toolbar, or by choosing Go To
commands from popup menus.

Togotodifferent 1  Click one of the Go To buttons in the standard toolbar.
locations using

toolbar buttons DEHE B ha «TH Q&=

Menu Description

ﬂ Go to Beginning — centers the beginning of the acquisition data.
ﬂ Go to Trigger — centers the trigger point of the acquisition.
ﬂ Go to End — centers the end of the acquisition data.

Togotodifferent 1 Right-click in the waveform display area, and choose one of the Go To commands.
locations using
popup menus
Unda

Go To Beginning OF Data Sample
Go To End OF Data

Trigger
Place Marker M1
Mz

Find...
Find Mext
Find Previous

Properties...

Or, click in the marker overview bar, and choose one of the Go To commands.

Go To Here {-36, 13844526 ms)
End Of Data
Trigger
M1
Mz

Send bo Back

|

||1—'_‘—'_‘—i

You can choose Beginning Of Data, End Of Data, Trigger, a marker, a Time, or a Sample.
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To re-arrange bus/signal columns

1 Position the mouse pointer over the bus/signal name associated with the column you want to
move.

Click and hold the mouse button.
3 Drag-and-drop the bus/signal to its new position.
The name is placed to the left of the red position indicator that appears.

To find a bus/signal column

When there are many bus/signal columns in the Listing display window, you can search for a
particular bus/signal column instead of scrolling through all the columns.

1 Inthe Listing display window, right-click in any Bus/Signal column heading, and choose Find
Bus/Signal....

2 Inthe Find Bus/Signal dialog, enter the name (or part of the name) of the bus/signal you wish to
find.

B2 Find Bus/Signal ==
| stz (8]

| Frev | | MNext | [ Close ]

3 Then, click:
Prev — to search for the string backward in the bus/signal columns.
Next — to search for the string forward in the bus/signal columns.
Close — to close the Find Bus/Signal dialog.

To show/hide parts of the listing display
1 Right-click in the Bus/Signal column heading of the Listing display, and choose Display>.

Unda

Insert Calumn. ..

Delete

Assign Channels. ..

Find...
Find Bus/Signal...

Activity Indicators
Column Base

v Simple Trigger

v Markers

Then, check or uncheck one of the following to show or hide that part of the Listing display
window:

Activity Indicators — either a low bar (low level), high bar (high level), or a transition arrow
(transitioning signal) displayed to the left of bus/signal names.

Column Base — the number base row in the column headings.

Simple Trigger — the Simple Trigger row in the column headings (see Specifying Simple
Triggers (see page 132)).

Markers — the markers display bar (see page 380).
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You can also make these selections in the Display Options area of the Listing Properties dialog's
Window Properties tab.

See Also - Changing Listing Window Properties (see page 215)

To insert or delete buses/signals

Toinsert 1 Inthe Listing display window, right-click in the Bus/Signal column headings; then, choose Insert
buses/signals Column.
2 Inthe Insert dialog, select the buses/signals you want to insert; then, click OK.

To delete selected 1 Highlight the headings of the bus/signal columns you want to delete (by clicking, Shift-clicking,
buses/signals or Ctrl-clicking the bus/signal names).

2 Right-click in an empty area of the column headings row; then, choose Delete>Column.

Todeleteall 1 Right-click anywhere in the column headings row; then, choose Delete>All Columns.
buses/signals

See Also - Defining Buses and Signals (see page 93)

Changing Listing Window Properties

You can change properties that affect the entire Listing display window.
1 Right-click in a blank area of the listing display, and choose Properties....

Or, with no bus/signal names selected, choose Edit>Window Properties... from the main menu.
2 In the Listing Properties dialog's Window Properties tab:

Listing Properties @

Window Properties |Co|umn Properties I Marker Properties

Certer Rectangle

Background E] Display Rectangle
Font Size 10 E]
Display Options

Lockstep Windows... [ Display Activity Indicators

[ Display Column Base

You can:
Change the listing background color (see page 216)
Change the timing zoom background color (see page 216)
Change the listing font size (see page 216)
Lock scrolling with other display windows (see page 216)
Show/hide the center rectangle (see page 216)
Show/hide parts of the listing display (see page 214)
3 Click OK to apply the changes and close the Listing Properties dialog.

See Also - Changing Bus/Signal Column Properties (see page 217)
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To change the listing background color
1 Inthe Listing Properties dialog's Window Properties tab, click the Background color selection
button and select the desired background color from the palette.

If you want to use a color that is not on the palette, click Other... to access the custom color
dialog.
2 Click OK to apply the changes and close the Listing Properties dialog.

To change the timing zoom background color
In the Listing display window, you can give columns from the timing zoom feature a different
background color than other bus/signal data columns.

1 Inthe Listing Properties dialog's Window Properties tab, click the TimingZoom color selection
button and select the desired timing zoom background color from the palette.

If you want to use a color that is not on the palette, click Other... to access the custom color
dialog.
2 Click OK to apply the changes and close the Listing Properties dialog.

To change the listing font size

The font size property adjusts the data display, bus/signal, and simple trigger text size.

1 Inthe Listing Properties dialog's Window Properties tab, enter the desired Font Size.
Fonts can range from size 6 through 72 points.

2 Click OK to apply the changes and close the Listing Properties dialog.

As the font size is changed, the column width may be automatically increased to fit the new text size.

To lock scrolling with other display windows
You can lock display windows (for example, Waveform, Listing, Compare, etc.) so that when one
window is scrolled, others are scrolled as well, such that the same time is centered in each display.
1 Inthe Listing Properties dialog's Window Properties tab, click Lockstep Windows....

2 Inthe Lockstep Windows dialog, select the display windows whose scrolling should be locked
with this window and specify any offset from this window.

w Lockstep Windows :
Lockstep window — \wlavefarm - 1 - ’087
Cancel

3 Click OK to close the Lockstep Windows dialog.
4 Click OK to apply the changes and close the Listing Properties dialog.

To show/hide the center rectangle
The center rectangle is the box that is drawn around the one sample displayed at center of the
screen.

1 Inthe Listing Properties dialog's Window Properties tab's Center Rectangle area, check or
uncheck Display Rectangle to specify whether the center rectangle is shown or hidden.

If Display Rectangle is checked, click the color selection button and select the desired center
rectangle color from the palette.

If you want to use a color that is not on the palette, click Other... to access the custom color
dialog.
2 Click OK to apply the changes and close the Listing Properties dialog.
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Changing Bus/Signal Column Properties

In the Listing display window, you can change the color, width, alignment, or number base of
bus/signal data columns.

To change the properties of a bus/signal data column in the Listing window:

1 Right-click on a bus/signal name or on a waveform, and choose Properties....

Or, highlight the buses/signals whose properties you want to change (by clicking, Shift-clicking,
or Ctrl-clicking the bus/signal names), and choose Edit>Window Properties... from the main

menu.
2 In the Listing Properties dialog's Column Properties tab:

Listing Properties IEI
Window Properties | Column Properties | Marker Properties

Color

Width (B][=][+]

Alignment Right -

Base Hex -
Time Column Options

Beginning Of Data|

Use Fixed Unit

[ ok [ cancel |[ sy |[ Heb

You can:
Select the Bus/Signal to which the property changes apply. You can select:
Any bus/signal name that has been assigned (see Defining Buses and Signals (see
page 93)).
<all> buses/signals.
<selected> buses/signals if more than one column is highlighted.
Change a bus/signal's data color (see page 217)
Change the width of a bus/signal column (see page 218)
Change the alignment of a bus/signal column (see page 218)
Change a bus/signal's number base (see page 218)
Select the marker for marker-relative times (see page 219)
- Select fixed time units (see page 219)
3 Click OK to apply the changes and close the Listing Properties dialog.

See Also - Changing Listing Window Properties (see page 215)

To change a bus/signal's data color
1 Inthe Listing Properties dialog's Column Properties tab, click the Color selection button and
select the desired bus/signal data color from the palette.
If you want to use a color that is not on the palette, click Other... to access the custom color
dialog.
2 Click OK to apply the changes and close the Listing Properties dialog.
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TIP

To change the width of a bus/signal column

You can autosize individual columns by placing the mouse pointer over the right border of the
column header box; then, when the pointer icon changes to a resizing pointer, double-click.

TIP

If your keyboard has a numeric keypad, you can autosize all columns by selecting any column
header box (to highlight it) and by pressing Ctrl and "+" on the numeric keypad.

218

1 Inthe bus/signal headings row of the listing display window, position the mouse pointer over a
column separator line; when the cursor changes to a resizing cursor, drag the column border.
Or:
1 Inthe Listing Properties dialog's Column Properties tab, enter the Width value in pixels.
The minimum column width is T pixel, while the maximum width is 1000 pixels.
2 Click OK to apply the changes and close the Listing Properties dialog.

To change the alignment of a bus/signal column

The Alignment property sets the display of data to be left-justified, right-justified, or centered within
the column.

1 Inthe Listing Properties dialog's Column Properties tab, select the Alignment from:
Left
Center
Right

2 Click OK to apply the changes and close the Listing Properties dialog.

To change a bus/signal's number base

The base property specifies the number base to use when displaying the captured data.
1 Inthe Listing Properties dialog's Column Properties tab, select the desired number Base from:
Binary
Hex
Octal
Decimal
Signed Decimal (two's complement)
- Ascii
Symbol (see Displaying Names (Symbols) for Bus/Signal Values (see page 220))

If the Time column has been selected instead of a data column, your choices change from a
numeric format to Absolute, Relative Previous, or Relative Marker.

If an analog signal from an external oscilloscope module (see " External Oscilloscope Time
Correlation and Data Display" (in the online help)) column has been selected instead of a data
column, Voltage is the only choice for number base.
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2 Click OK to apply the changes and close the Listing Properties dialog.

To select the marker for marker-relative times

In the Listing window, you can display times relative to a marker.

1 Inthe Listing Properties dialog's Column Properties tab, use the Bus/Signal selection to select
the Time column.

For the Base property, select Relative Marker.
For the Marker property, select the marker to which relative times should be displayed.
4 Click OK to apply the changes and close the Listing Properties dialog.

To select fixed time units

In the Listing window, you can display time column values with a fixed unit.

1 Inthe Listing Properties dialog's Column Properties tab, use the Bus/Signal selection to select
the Time column.

2 Inthe Time Column Properties box, check Use Fixed Unit; then, select the desired time unit from
the drop-down list.

3 Click OK to apply the changes and close the Listing Properties dialog.
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Displaying Names (Symbols) for Bus/Signal Values

220

Example

You can display a bus or signal using meaningful names rather than numeric values.
Symbols can be displayed in Waveform, Listing, Compare, and Source windows.

To display symbols:
1 Set up the symbols (see page 118).
2 Change the number base (see page 218) of the bus or signal to Symbols.

EE]
[EfcE ™
Inzert Column Before...

Inzert Column After...
Delete Column

Azzign Channels...
Rename...

Symbals...

Find...
Find Mext
Find Previous

Dizplay 3

i Listing Properties @
Bus/Signal
Time Column Opti E;:'Y
Octal
Decimal
Use Ficed U fg'fd Decimal
I — ymbol |
[ ok J[ camest J[ ooy |[ Hep |

If the symbol is defined as a range, values in the range will be displayed with an offset from the
lowest end of the range.

If the definitions of several symbols overlap, the first one listed in the Symbols dialog has precedence
over the others.

In the Waveform display, "..." will be shown when the full name of the symbol will not fit into the
space available.

Once you have set up symbols, it's usually a good idea to save (see page 176) the logic analyzer
configuration. The symbol definitions will be stored as part of the configuration.

Here is what "My Bus 1" looks like before defining any symbols:
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When the symbols have been defined, they are shown in the Symbols dialog:

w Symbols

[ 1y Eus 1
5 Zero Equals 00
5 OrneEqual: 01
Lo B MoreThanOne » O1

Here is what the bus looks like after the symbols are defined:
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Marking, and Measuring Between, Data Points

Once a marker is created, you can use it as a reference point in the data when measuring intervals or

viewing the data value at the marker.

222

See Also

To read the markers display and overview bars (see page 222)
To create new markers (see page 223)

To place markers in data (see page 224)

To go to a marker (see page 226)

To center the display about a marker pair (see page 226)

To change a marker's snap to edge setting (see page 227)

To delete a marker (see page 227)

To create a new time interval measurement (see page 228)
To create a new sample interval measurement (see page 229)
To create a new value at measurement (see page 230)

To rename a marker (see page 231)

To send a marker to the back (see page 231)

Changing Marker Properties (see page 232)

- To change a marker's background color (see page 233)

- To change a marker's foreground color (see page 233)

- To hide/show a marker (see page 233)

- To change a marker's lock in viewer setting (see page 233)
- To lock a marker relative to another marker (see page 234)
- To add comments to a marker (see page 234)

Using Voltage Markers for Analog Signals (in the Waveform Display) (see page 234)
- To create new voltage markers (see page 235)

- To place voltage markers (see page 236)

- To delete voltage markers (see page 237)

- To create a new voltage interval measurement (see page 237)
- To rename a voltage marker (see page 238)

- To send a voltage marker to the back (see page 238)

- To change voltage marker properties (see page 239)

Markers Display Bar (see page 380)

Marker Measurement Display Bar (see page 376)
Markers Menu (see page 364)

Markers Toolbar (see page 373)

To read the markers display and overview bars
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In the upper markers display bar (see page 380), markers are color coded and displayed with arrows
that point to the marker's location relative to the displayed data.

In the lower markers overview bar (see page 381), markers are displayed as color coded bars that
show the location relative to the complete captured data set.

In the Waveform window (as shown above), the markers display and overview bars appear on the top
and bottom of the window. In the Listing window, the markers display and overview bars appear on
the left and right sides of the window in a similar way.

You can quickly display a different region of data by clicking on the markers overview bar at the

L bottom (waveform) or right side (listing) and selecting Go To Here from the popup menu.

To create new markers

When creating a new marker, you can give it a name, specify its color, position it in the data, and add
comments. Up to 1024 markers can be created.

1 From the menu bar, select Markers>New....
2 Inthe New Marker dialog, enter the marker name.

You can specify both a long name and an abbreviated name by using the "Long
name[abbreviated name]" syntax; for example, "Location A[A]". When an abbreviated name is
used, it appears on the marker in the marker display bar (see page 380) while the long name
appears in the marker tool tip (see page 544).

New Marker

Mame |MS B

Background Color |:| [ Cancel
Foreground Color _ [~

Position

|Time ﬂ | 635ns @ |— |+ from |Trigger ﬂ

Comments

| JE]

3 Select the marker's background and foreground colors.
4 Specify the position of the new marker in the data by:

Time - positions the marker by a time value from a reference point. Reference points are the
Trigger, Beginning of Data, End of Data, or another marker.
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See Also

5

6

Sample - positions the marker by a number of samples from a reference point. Reference
points are the Trigger, Beginning of Data, End of Data, or another marker.

- Value - positions the marker at an occurrence of a bus/signal pattern. Click Occurs... to
specify the bus/signal pattern value.
Bus/signal pattern specification is the same as when searching the captured data (see
page 240).

Enter comments for the marker.

Comments appear in the marker's tool tip (see page 544).

Click OK.

To place markers in data (see page 224)

To go to a marker (see page 226)

To read the markers display and overview bars (see page 222)
To center the display about a marker pair (see page 226)

To delete a marker (see page 227)

To rename a marker (see page 231)

To send a marker to the back (see page 231)

To change a marker's snap to edge setting (see page 227)
Changing Marker Properties (see page 232)

To place markers in data

To drag and drop

224

markers in data

Use Place Markers to quickly position a marker in the data. Depending on how you access the Place
Markers feature, the marker is placed in the data a little differently. You can also move markers by
dragging them with the mouse or by using the front-panel knobs.

An enabled Snap to Edge property affects a marker's placement in the Waveform window if the
mouse cursor is over a waveform when dragging and dropping or when placing at the mouse
cursor.

To drag and drop markers in data (see page 224)

To place marker at the mouse cursor (see page 225)
To place marker at center screen (see page 225)

To change a marker's position property (see page 225)

You can also place markers where data is found when searching (see To specify "found" marker
placement (see page 248)).

Using the drag and drop feature you can move markers to new positions in the data.

1
2

3

Click and hold down the mouse button on the marker you wish to move.
Move the mouse cursor to the new position.

When moving a marker in the Waveform display window, if the mouse cursor is over a waveform
and the marker's Snap to Edge property is enabled, the cursor changes to a green "direction
arrow" indicating the direction of the next valid edge. A yellow "cross hair" target is placed on the
edge at which the marker will be placed if you decide to release the mouse button. If you don't
want the marker to snap to an edge, move the mouse cursor so that it is not over any waveforms
before releasing the mouse button.

Release the mouse button to reposition the marker.
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To place markerat 1 Point the mouse to the desired data point in the display.
the mouse cursor 2 Right-click, and select Place Marker>Time>(desired marker).

If the mouse cursor is over a waveform and the marker's Snap to Edge property is enabled, the
marker is placed at nearest waveform edge; otherwise, the marker is placed at the mouse cursor
location.

To place markerat 1 From the menu bar click Markers>Place On Screen....
centerscreen 2 Inthe Place Marker dialog, select the desired marker.

4% Place Marker x|
Mame Position | Comment 1
<new marker > Create a new marker
M1 -1.40Z us

Mz 2,926 us

Ok ! Cancel i

4

You can sort the list of markers by clicking on the Name, Position, or Comment column headings.
3 Click OK.
The marker will be placed at mid-screen.

Tochangea 1 Right-click on a marker, and choose Properties....
marker's position Or, when viewing a display window that has markers, choose Markers>Properties... from the
property main menu.
2 Inthe display window properties dialog's Time Marker Properties tab, select the Marker to which
the property changes apply.
3 Inthe Position box, select what to position the marker by:

- Time - positions the marker by a time value from a reference point. Reference points are the
Trigger, Beginning of Data, End of Data, or another marker.

Sample - positions the marker by a number of samples from a reference point. Reference
points are the Trigger, Beginning of Data, End of Data, or another marker.

- Value - positions the marker at an occurrence of a bus/signal pattern. Click Occurs... to
specify the bus/signal pattern value.

Bus/signal pattern specification is the same as when searching the captured data (see
page 240), except you can click Properties... to open the Value Properties dialog. In the Value
Properties dialog:

Check Stop repetitive run if you want to stop a repetitive run when the specified
bus/signal pattern is found (or not found).

Check Send e-mail if you want to send an e-mail when the specified bus/signal pattern is
found (or not found); then, click the E-mail... button. In the E-mail dialog (see page 399),
enter the address to which e-mail will be sent, the subject, and the text of the message.

4 Click OK to apply the changes and close the properties dialog.

See Also - To specify "found" marker placement (see page 248) (for placing markers where data is found)
To create new markers (see page 223)
To go to a marker (see page 226)
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To read the markers display and overview bars (see page 222)
To center the display about a marker pair (see page 226)

To delete a marker (see page 227)

To rename a marker (see page 231)

To send a marker to the back (see page 231)

To change a marker's snap to edge setting (see page 227)
Changing Marker Properties (see page 232)

To go to a marker

To quickly find a previously set marker in the data, or to go to the beginning of data, end of data, or
the trigger point:

Click in the markers display bar (see page 380) or the markers overview bar (see page 381), and
choose Go To from the popup menu.

Or:

1 From the menu bar, select Markers>Go To... or select the Z icon in the markers toolbar (see
page 373).

2 Inthe Go To Marker dialog, select the marker you wish to find from the list provided.

4#: Go To Marker =]
Marme | Posikion | Comment |
Beginning Of Data -20,732582..,

End Of Data 20.665746 ms
Trigger 0s
M1 -1.402 us
Mz 2.926 us

13 -12.422 ns

Ok I Cancel |

4

You can sort the list of markers by clicking on the Name, Position, or Comment column headings.
3 Click OK.

The selected marker appears at the center of the display.

See Also - To create new markers (see page 223)
To place markers in data (see page 224)
To center the display about a marker pair (see page 226)
To delete a marker (see page 227)
To rename a marker (see page 231)
To send a marker to the back (see page 231)
To change a marker's snap to edge setting (see page 227)
Changing Marker Properties (see page 232)

To center the display about a marker pair

Use the center about feature to center the display around a selected marker pair. If the marker pair is
separated by a large time or sample amount, the scale of the display is automatically changed so
both markers appear on screen.
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Since the center about feature centers the display around a pair (two) markers, if you have three or
more markers defined, you will have available choices for all possible combinations of two.

1 From the menu bar, select Markers>Center About....
2 Inthe Center About dialog, select the desired marker combination.

3 Click OK.
The data between the two markers is displayed.

See Also - To create new markers (see page 223)
To place markers in data (see page 224)
To go to a marker (see page 226)
To delete a marker (see page 227)
To rename a marker (see page 231)
To send a marker to the back (see page 231)
To change a marker's snap to edge setting (see page 227)
Changing Marker Properties (see page 232)

To change a marker's snap to edge setting
1 Inadisplay window with markers, right-click on the marker, and choose Snap to Edge.

Or, in the display window properties dialog's Time Marker Properties tab, check or uncheck Snap
to Edge to enable or disable the marker's snap to edge behavior.

See Also - To place markers in data (see page 224)
Changing Marker Properties (see page 232)

To delete a marker

In the markers display bar (see page 380), click the marker you want to delete, and choose Delete
from the popup menu (or choose Delete All to delete all markers).

Or:
1 From the menu bar, select Markers>Delete....
2 Inthe Delete Marker dialog, select the markers you wish to delete.

% Delete Marker

Posikion | Comment |

M1 -1.40Z us
Mz 2,926

Select Al | Ok I Cancel |

4

You can sort the list of markers by clicking on the Name, Position, or Comment column headings.

3 Click OK.

See Also - To create new markers (see page 223)
To place markers in data (see page 224)
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To go to a marker (see page 226)

To center the display about a marker pair (see page 226)
To rename a marker (see page 231)

To send a marker to the back (see page 231)

To change a marker's snap to edge setting (see page 227)
Changing Marker Properties (see page 232)

To create a new time interval measurement

Use the new time interval measurement feature to measure a time interval between two specified

points in the captured data. Measurement results are displayed in the marker measurement display

bar (see page 376).

1 From the menu bar select Markers>New Time Interval Measurement, or click the ¥ icon in the
markers toolbar (see page 373).

2 Inthe Time Interval dialog, select the markers you want to measure time between.

E Time Interval @

From [M1 ~| to [m2 -

Properties... ] [ Ok ][ Cancel ]

If you have selected a "System Trigger - (module)" or "Trigger - (module)" marker, make sure you
uncheck the First module to trigger designates the System Trigger option in the Module Skew
and System Trigger dialog (see page 410). Otherwise, during a run, the system trigger could switch
from one module to another, causing the module markers to be re-assigned and any
measurements using these markers to be deleted.

3 To specify interval properties, click Properties....

w Interval Properties @
Run Until
When interval | - | Os [B][=](+] then
|:| Stop repetitive run

Send e-mail

[] show statistics

|| show as frequency

In the Interval Properties dialog:

Check Stop repetitive run if you want to stop a repetitive run when the specified interval value
is measured.

Check Send e-mail if you want to send an e-mail when the specified interval value is
measured; then, click the E-mail... button. In the E-mail dialog (see page 399), enter the
address to which e-mail will be sent, the subject, and the text of the message.

Check Show statistics if you want to show repetitive run statistics.
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If you have selected a "System Trigger - (module)" or "Trigger - (module)" marker as one of the
markers you want to measure time between, make sure you uncheck the First mod ule to trigger
designates the System Trigger option in the Module Skew and System Trigger dialog (see

page 410). Otherwise, during the repetitive run, the system trigger could switch from one module
to another, causing you to lose all the statistical data you have accumulated.

Check Show as frequency if you want to show the measured frequency of changes in the
interval.

Click OK when you are done specifying interval properties.
4 Click OK to close the Time Interval dialog.

The result of the interval measurement is displayed in the marker measurements display bar:

Beginning Of Data to [INSEEE = 2.860512 ms (511,164 us / 3.860812 ms / 2.279915 ms) |

If statistics are shown, the low, high, and average interval measurements are included.

See Also - To create a new sample interval measurement (see page 229)
To create a new value at measurement (see page 230)

To create a new sample interval measurement

Use the new sample interval measurement feature to measure the number of samples between two

specified points in the captured data. Measurement results are displayed in the marker measurement

display bar (see page 376).

1 From the menu bar select Markers>New Sample Interval Measurement, or click the # icon in
the markers toolbar (see page 373).

2 Inthe Sample Interval dialog, select the markers you want to measure samples between, and
select the bus/signal.

'E Sample Interval @

Fram IM] 'J to |M2 v‘ on [ My Bus 1 |

| Properties. |I Ok H Cancel I

If you have selected a "System Trigger - (module)" or "Trigger - (module)" marker, make sure you
uncheck the First module to trigger designates the System Trigger option in the Module Skew
and System Trigger dialog (see page 410). Otherwise, during a run, the system trigger could switch
from one module to another, causing the module markers to be re-assigned and any
measurements using these markers to be deleted.

3 To specify interval properties, click Properties....
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w Interval Properties @
Run Until
When interval | - | 0 [B][=][£] then
|:| Stop repetitive run

[~ Show statistics

Show as frequency

In the Interval Properties dialog:

Check Stop repetitive run if you want to stop a repetitive run when the specified interval value
is measured.

Check Send e-mail if you want to send an e-mail when the specified interval value is
measured; then, click the E-mail... button. In the E-mail dialog (see page 399), enter the
address to which e-mail will be sent, the subject, and the text of the message.

Check Show statistics if you want to show repetitive run statistics.

If you have selected a "System Trigger - (module)" or "Trigger - (module)" marker as one of the
markers you want to measure samples between, make sure you uncheck the First mod ule to
trigger designates the System Trigger option in the Module Skew and System Trigger dialog (see
page 410). Otherwise, during the repetitive run, the system trigger could switch from one module
to another, causing you to lose all the statistical data you have accumulated.

Click OK when you are done specifying interval properties.
4 Click OK to close the Sample Interval dialog.

The result of the interval measurement is displayed in the marker measurements display bar:

Milto M2 = 1442011 (393733 [ 1442011} [My Bus 1]|

If statistics are shown, the low and high interval measurements are included.

See Also - To create a new time interval measurement (see page 228)
To create a new value at measurement (see page 230)

To create a new value at measurement

Use the new value at measurement feature to measure the value of a bus/signal at a specified

marker location in the captured data. Measurement results are displayed in the marker measurement

display bar (see page 376).

1 From the menu bar select Markers>New Value At Measurement, or click the #| icon in the
markers toolbar (see page 373).

2 Inthe Value At dialog, select the numeric base of the data, the bus/signal, and the marker.
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H\l'a\ueﬁ\t @
0K
@ v]valueof [ My Bus 1 ] at [Ml v] p—

If you have selected a "System Trigger - (module)" or "Trigger - (module)" marker, make sure you
uncheck the First module to trigger designates the System Trigger option in the Module Skew
and System Trigger dialog (see page 410). Otherwise, during a run, the system trigger could switch
from one module to another, causing the module markers to be re-assigned and any
measurements using these markers to be deleted.

3 Click OK.

The result of the value at measurement MvBusl@Mii=45 | js displayed in the marker measurement
display bar.

See Also - To create a new time interval measurement (see page 228)
To create a new sample interval measurement (see page 229)

To rename a marker

You can give markers any name you choose.
1 Inadisplay window with markers, right-click on the marker, and choose Rename....

Or, in the display window properties dialog's Time Marker Properties tab, select the Marker, and
click Rename....

2 In the Rename dialog, enter the new marker name.

You can specify both a long name and an abbreviated name by using the "Long
name[abbreviated name]" syntax; for example, "Location A[A]". When an abbreviated name is
used, it appears on the marker in the marker display bar (see page 380) while the long name
appears in the marker tool tip (see page 544).

3 Click OK.

See Also - To create new markers (see page 223)
To place markers in data (see page 224)
To go to a marker (see page 226)
To center the display about a marker pair (see page 226)
To delete a marker (see page 227)
To send a marker to the back (see page 231)
To change a marker's snap to edge setting (see page 227)
Changing Marker Properties (see page 232)

To send a marker to the back
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See Also

When markers overlap on the display, you can send the visible marker to the back in order to see the

marker underneath.

1 Click the marker you wish to send to the back, and choose Send to Back from the pop-up menu.

m
B W
+ T Place
Go To Marker M1
Go To
Center About...

<

Snap ko Edge

Delete
Delete Al

Renarne. ..
Send to Back
Properties...

To create new markers (see page 223)

To place markers in data (see page 224)
To go to a marker (see page 226)

To center the display about a marker pair (see page 226)

To delete a marker (see page 227)

To rename a marker (see page 231)
To change a marker's snap to edge setting (see page 227)
Changing Marker Properties (see page 232)

Changing Marker Properties

Once a marker is created, you can modify any of its attributes from the Time Marker Properties tab..

1 Right-click on a marker, and choose Properties....

Or, when viewing a display window that has markers, choose Markers>Properties... from the

main menu.

2 In the display window properties dialog's Time Marker Properties tab:

Waveform Properties

‘Window Properties
Time M arker Properties

Marker I 'l Hename...l

Background Color _|'|
Foreground Color _|'|

| Fiow Properties I Colurmn Properties

Woltage Marker Properties

™ Hide

¥ Lock in Wiewer
| Lok to Felative
V¥ Snapto Edge

— Position
ITime j I Oz Ql —I +| from I Sustem Trigger j
— Comment:
| E]
QK I Cancel Apply | Help
You can:

Select the Marker to which the property changes apply.
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Rename a marker (see page 231)
Change a marker's background color (see page 233)
Change a marker's foreground color (see page 233)
Change a marker's position property (see page 225)
Hide/show a marker (see page 233)
Change a marker's lock in viewer setting (see page 233)
Lock a marker relative to another marker (see page 234)
Change a marker's snap to edge setting (see page 227)
Add comments to a marker (see page 234)

3 Click OK to apply the changes and close the properties dialog.

See Also - To create new markers (see page 223)
To place markers in data (see page 224)
To go to a marker (see page 226)
To center the display about a marker pair (see page 226)
To delete a marker (see page 227)
To rename a marker (see page 231)
To send a marker to the back (see page 231)
To read the markers display and overview bars (see page 222)

To change a marker's background color

1 Inthe Marker Properties tab, click the Background Color selection button and select the desired
color from the palette.
If you want to use a color that is not on the palette, click Other... to access the custom color
dialog.

2 Click OK to apply the changes and close the properties dialog.

See Also - To change voltage marker properties (see page 239)

To change a marker's foreground color

1 Inthe Marker Properties tab, click the Foreground Color selection button and select the desired
color from the palette.

If you want to use a color that is not on the palette, click Other... to access the custom color
dialog.
2 Click OK to apply the changes and close the properties dialog.

See Also - To change voltage marker properties (see page 239)

To hide/show a marker

1 Inthe Marker Properties tab, check or uncheck Hide to hide or show the marker.

When a marker is hidden, all other marker properties are retained; the marker is just hidden from
view in the display.
2 Click OK to apply the changes and close the properties dialog.

See Also - To change voltage marker properties (see page 239)

To change a marker's lock in viewer setting

When a marker's Lock in Viewer setting is enabled, moving or placing the marker in one display
window causes other display windows to be updated so that the marker appears in them as well.
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The lock in viewer behavior applies only when a marker is dragged within the immediate data
viewing area. If a marker is moved by defining a new position in the Time Markers Properties tab,
the marker is not guaranteed to be visible in other display windows.

1 Inthe Time Marker Properties tab, check or uncheck Lock in Viewer to enable or disable the
setting.

2 Click OK to apply the changes and close the properties dialog.
To lock a marker relative to another marker

When a marker is positioned relative to another marker and the marker's Lock to Relative setting is

enabled, moving or placing either marker causes both to move such that the time between the
markers remains the same. Both markers must be movable.

1 In the Marker Properties tab's Position box:

a Select Time.

b Select the relative marker.

¢ Enter the relative time between markers.
2 Check or uncheck Lock to Relative to lock or unlock relative marker movements.
3 Click OK to apply the changes and close the properties dialog.

To add comments to a marker

You can add comments to a marker that appear in the marker's tool tip (see page 544).
1 In the Marker Properties tab's Comments box, enter your comments.
2 Click OK to apply the changes and close the properties dialog.

See Also - To change voltage marker properties (see page 239)

Using Voltage Markers for Analog Signals (in the Waveform Display)

When analog signals are added to the Waveform display window (from an external oscilloscope
module), you can add voltage markers and voltage interval measurements.

Keysight Logic and Protocol Analyzer User Guide



See Also

Analyzing the Captured Data

JJ M1 to M2 =5ns| W1 to W2 =-1.?5V| W1 to W3 =4.281 Vl Ax (External Scope) to Bx (External Scope) = 16,328 ns

Scale | 5 ns/div B ane | e Delayl 0s Bl [ne [T[2n]m|
A (B izl Seope) ] 2 B (Bl Scege) |
n 0 ns -15 n= -10 n= -5 ns Os S ns A0 ns 15 ns
Bus/Signal [ N O A
| I—DMyElus1[?]|
wl =
Mew. ..
Place L4
Delete
My Scope C1 Delete Al
Measurements  »
Renare. ..
W
[~ Send ko Back
Properties...
v =
Time
«| [ »] [
j Ovwerview I % Listing-1 Wwaveform:-1 J

To create new voltage markers (see page 235)

To place voltage markers (see page 236)

To delete voltage markers (see page 237)

To create a new voltage interval measurement (see page 237)
To rename a voltage marker (see page 238)

To send a voltage marker to the back (see page 238)

To change voltage marker properties (see page 239)

To create new voltage markers

" External Oscilloscope Time Correlation and Data Display" (in the online help)

When creating a new voltage marker, you can give it a name, specify its color, position it, and add

comments.

1 Inan analog signal row's voltage marker/vertical scale display bar (to the left of the waveform),
click (where you would like to place the marker) and choose New....

Or, right-click on an analog signal waveform (where you would like to place the marker) and

choose Place Marker>Voltage>New Marker....
2 Inthe New Voltage Marker dialog, enter the marker name.

You can specify both a long name and an abbreviated name by using the "Long

namelabbreviated name]" syntax; for example, "Location A[A]". When an abbreviated name is

used, it appears on the marker in the voltage marker display bar while the long name appears in

the marker tool tip (see page 544).
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New ¥Yoltage Marker =
e [ W&
Background Color I:”'l Cancel |
Foreground Color _l'l
i~ Position

Yoltage I 24694 B|—|+]| from IGround j
—Camments
| E]

3 Select the marker's background and foreground colors.

4 Specify the position of the new voltage marker by its voltage from ground or another voltage
marker.

5 Enter comments for the voltage marker.
Comments appear in the marker's tool tip (see page 544).
6 Click OK.

See Also - To place voltage markers (see page 236)
To delete voltage markers (see page 237)
To create a new voltage interval measurement (see page 237)
To rename a voltage marker (see page 238)
To send a voltage marker to the back (see page 238)
To change voltage marker properties (see page 239)

To place voltage markers

Use Place Markers to quickly position a voltage marker. Depending on how you access the Place
Markers feature, the marker is placed in the data a little differently. You can also move markers by
dragging them with the mouse or by using the front-panel knobs. Where voltage markers intersect
time markers, you can drag both markers at the same time.

To drag and drop voltage markers (see page 236)
To place a voltage marker at the mouse cursor (see page 236)
To change a voltage marker's position property (see page 236)

Todragand drop  Using the drag and drop feature you can move voltage markers to new positions in the data.
voltage markers 1 Click and hold down the mouse button on the marker you wish to move.

2 Move the mouse cursor to the new position.

3 Release the mouse button to reposition the marker.

Toplace avoltage 1 Point the mouse to the desired data point in the display.

marker atthe 2 Right-click, and select Place Marker>Voltage>(desired marker).
mouse cursor

Tochangea 1 Right-click on a voltage marker, and choose Properties....

voltage marker's Or, when viewing a display window that has voltage markers, choose Markers>Properties... from
position property the main menu.
2 Inthe Waveform Properties dialog's Voltage Marker Properties tab, select the Marker to which
the property changes apply.
3 In the Position box, position the marker by its voltage from ground or another voltage marker.
4 Click OK to apply the changes and close the properties dialog.
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See Also - To create new voltage markers (see page 235)
To delete voltage markers (see page 237)
To create a new voltage interval measurement (see page 237)
To rename a voltage marker (see page 238)
To send a voltage marker to the back (see page 238)
To change voltage marker properties (see page 239)

To delete voltage markers

In an analog signal's voltage markers/vertical scale display bar (to the left of the waveform), click
the voltage marker you want to delete, and choose Delete from the popup menu (or choose

Delete All to delete all voltage markers).

Or:
1 From the menu bar, select Markers>Delete....
2 Inthe Delete Marker dialog, select the markers you wish to delete.

Delete Marker =

Mame | Position | Comment |

M1 Os
Mz Sns

W1 oy

Select Al | [8]4 I Cancel |

P

You can sort the list of markers by clicking on the Name, Position, or Comment column headings.

3 Click OK.

See Also - To create new voltage markers (see page 235)
To place voltage markers (see page 236)
To create a new voltage interval measurement (see page 237)
To rename a voltage marker (see page 238)
To send a voltage marker to the back (see page 238)
To change voltage marker properties (see page 239)

To create a new voltage interval measurement

Use the voltage interval measurement feature to measure a voltage between two voltage markers.

Measurement results are displayed in the marker measurement display bar (see page 376).

1 Inan analog signal row's voltage marker/vertical scale display bar (to the left of the waveform),
click and choose Measurements>New Voltage Interval Measurement.
Or, right-click in the marker measurement display bar and choose New Voltage Interval
Measurement>(analog signal name).

2 Inthe Voltage Interval dialog, select the markers you want to measure voltage between.
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x
Fram [v1 = e fuz |
OK I Caniel |

3 Click OK to close the Voltage Interval dialog.

The result of the interval measurement is displayed in the marker measurements display bar:

Wl ko W2 =-1.?5\l'|

To rename a voltage marker

You can give voltage markers any name you choose.
1 In a Waveform window with voltage markers, right-click on the marker, and choose Rename....

Or, in the display window properties dialog's Voltage Marker Properties tab, select the Marker,
and click Rename....

2 Inthe Rename dialog, enter the new marker name.

You can specify both a long name and an abbreviated name by using the "Long
namelabbreviated name]" syntax; for example, "Location A[A]". When an abbreviated name is
used, it appears on the marker in the voltage marker display bar while the long name appears in
the marker tool tip (see page 544).

3 Click OK.

See Also - To create new voltage markers (see page 235)
To place voltage markers (see page 236)
To delete voltage markers (see page 237)
To create a new voltage interval measurement (see page 237)
To send a voltage marker to the back (see page 238)
To change voltage marker properties (see page 239)

To send a voltage marker to the back

When voltage markers overlap on the display, you can send the visible marker to the back in order to

see the marker underneath.

1 Click the voltage marker you wish to send to the back, and choose Send to Back from the pop-up
menu.

E gD CCooIIIiIiinini
Mew. ..
Place 3
Delete
Delete Al
Measurements  »
Renare. ..

W

& Send to Back
Properties...

2 R

See Also - To create new voltage markers (see page 235)
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To place voltage markers (see page 236)

To delete voltage markers (see page 237)

To create a new voltage interval measurement (see page 237)
To rename a voltage marker (see page 238)

To change voltage marker properties (see page 239)

To change voltage marker properties
Once a voltage marker is created, you can modify any of its attributes from the Voltage Marker
Properties tab..
1 Right-click on a voltage marker, and choose Properties....

Or, when viewing a Waveform display window that has voltage markers, choose
Markers>Properties... from the main menu.

2 Inthe Waveform Properties dialog's Voltage Marker Properties tab:

Waveform Properties ﬂ

‘Window Properties I Fiow Properties | Colurmn Properties |
Time Marker Properties Waltage Marker Properties

Marker [T ~ | _ Fienore... | I Hide

Background Color I:| |'|
Foreground Color _ |'|

— Position
‘Woltage I 42814 B|—|+] from IGround j
— Comment:
| E]
QK I Cancel Apply | Help |
You can:

Select the Marker to which the property changes apply.
Rename a voltage marker (see page 238)
Change a marker's background color (see page 233)
Change a marker's foreground color (see page 233)
Change a voltage marker's position property (see page 236)
Hide/show a marker (see page 233)
Add comments to a marker (see page 234)

3 Click OK to apply the changes and close the properties dialog.

See Also - To create new voltage markers (see page 235)
To place voltage markers (see page 236)
To delete voltage markers (see page 237)
To create a new voltage interval measurement (see page 237)
To rename a voltage marker (see page 238)
To send a voltage marker to the back (see page 238)
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Searching the Captured Data

240

You can search for bus/signal patterns in the captured data.

To quickly find bus/signal patterns (see page 240)

To find bus/signal patterns in the captured data (see page 241)
To find packet patterns in the captured data (see page 243)

To find complex patterns in the captured data (see page 246)
To store, recall, or delete favorite find patterns (see page 247)
To specify "found" marker placement (see page 248)

To quickly find bus/signal patterns

In the Waveform or Listing windows, you can quickly draw a rectangle and find the next or previous
occurrence of that bus/signal pattern.

1
2
3

In the Waveform window, make sure the Fast Zoom In (see page 207) option is not selected.
Using the mouse, point to the upper-left corner of your desired bus/signal pattern.

While holding down the mouse button, drag the mouse pointer to the lower-right corner of your
bus/signal pattern.

As you draw the rectangle, a tool tip shows the selected bus/signal pattern.

= T
Biegin time = -62.613 ns ]
End time = -63.531 ns —
Delta time = 13,281 ns

Os

| |5t Quick Trigger | Find =
My Bus 2 = 3 and
My Signal 1 = Rising Edge and

As you move the mouse left-to-right and top-to-bottom, the signal edge/level or bus value in
contact with the left of the rectangle becomes the bus/signal pattern.

Only one edge can be set.

If a bus is expanded into its separate signals, three conditions apply:

a If drawing starts on a bus, none of its expanded signals can be included.
b If drawing starts on a signal, the bus cannot be included.

c Edgesand levels are mutually exclusive. That is, either one edge can be set, or all levels can be
set, but not both at the same time.

In the Waveform display window, it may be necessary to redraw the rectangle if you do not get
your desired bus/signal pattern dictated by the left-side line of the rectangle. You could also try
drawing the rectangle backwards leaving the left-side rectangle line set last.

4 When the desired bus/signal pattern has been selected, release the mouse button, and select
Find Next or Find Previous from the popup menu.
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= T
5 [Beogin time = -83.594 s ]
End time = -63.531 ns —
Delta time = 14,063 ns

'+ | set Quick Trigger | Find = L
My Bus 2 = 3 and

My Signal 1 = Rising Edge and
My Signal 2 = High

Zoom In
Set Quick Trigger

Find Previous

Click the Previous ‘# or Next # | icons to see more occurrences.

Any bus/signals with overlapping bits are not included within the bus/signal pattern.

Example: Bus_1 has channels O through 7 of pod 1 assigned and Bus_2 has channels 3 through 6
of pod 1 assigned. At this point, you have the same probed signals (channels 3 through 6 of pod
1) assigned in both Bus_1 and Bus_2. Now, you draw the rectangle over both bus_1 and bus_2.
Because Bus_1 channels 3 through 6 are repeated (overlapped) on Bus_2, they will not be
included in the bus/signal pattern.

To find bus/signal patterns in the captured data (see page 241)
To find packet patterns in the captured data (see page 243)

To find complex patterns in the captured data (see page 246)
To store, recall, or delete favorite find patterns (see page 247)

To find bus/signal patterns in the captured data

This search option locates a specified data pattern. You can qualify your search by specific bits, data
patterns, equality, and range operators. The search result is placed at the center of the display.

1

From the menu bar, choose Edit>Find..., or click the #| icon in the standard toolbar (see

page 371).

In the Find dialog, enter the number of the occurrences you wish to find, select whether you want
to search forward or backward from the start location; then, select the start location.

Find 1 E] occurrence searching  |Forward % | from | Display Center N
(=] [Busisignal |+ allbits v [= NS

When |Present e

[Store Favorite 8] [Recall Favorite 8] [ Clear ] [ Options... ] [ Find ] [ Close ] [ Help

In the event specification area, select the Bus/Signal pattern type.
Specify the bus/signal pattern event you wish to locate.

In addition to the usual pattern matching operators (=, !=, <, », <=, >=, In Range, and
Not In Range), there are three additional operators you can use:
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Entering — the first sample of one or more consecutive samples that match the pattern. (By
comparison, the "=" equals operator considers every sample that matches the pattern as an
occurrence.)
Exiting — the sample after one or more consecutive samples that match the pattern.
- Transitioning — entering or exiting one or more consecutive samples that match the pattern.
You can find analog signal values as well as digital signal values.
5 Select the desired When find qualifier (which further qualifies the find criteria with a time
duration or other operator):
Present
Not Present
Present> (time duration)
Present>= (time duration)
Present< (time duration)
Present<= (time duration)
Present for Range (of time)
Not Present for Range (of time)
Entering
Exiting
- Transitioning
6 Click Find.
7 Click the Previous ‘# or Next # icons to see more occurrences.

TIP As you configure the find function, try to think of it as constructing a sentence that reads
left-to-right. For example: "Find 1 occurrence Forward from the Display Center of a bus named My
Bus 1, and on All bits a pattern that Equals XX Hex, display the event When all criteria is Present."
The find qualifiers:

Present>
Present>=
Present<
Present<=
Present for Range
Not Present for Range
allow you to specify a time duration. This means that the find event specified in the expression area
will be found based upon the given time and operator.
The other qualifiers:
Present
Not Present
Entering
Exiting
Transitioning
do not allow a time duration.
See Also To quickly find bus/signal patterns (see page 240)
To find packet patterns in the captured data (see page 243)
To find complex patterns in the captured data (see page 246)
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To store, recall, or delete favorite find patterns (see page 247)
To specify "found" marker placement (see page 248)

To find packet patterns in the captured data

In the Protocol Viewer window, you can search for packets, packet errors, and field values.

1 With the Protocol Viewer window open, choose Edit>Find... from the menu bar or click the F.)
icon in the standard toolbar (see page 371).

2 Inthe Find dialog, enter the number of the occurrences you wish to find, select whether you want
to search forward or backward from the start location; then, select the start location.

3 Inthe event specification area, select the Packet, Packet Error, or Field pattern type.

Find 1 E] occurrence searching |F0rward v|Fr0m |Display Center v|

E”Packet v| [PCI Express Pach | ¥ ] [ Ay Packet.... ]
wheBus/Signal
[Packet
Field
[Store Favorite 8] [Recall Favorite 8] [ Clear ] [ Options... ] [ Fir ] [ _— ] [ o

To find packet events (see page 243)
To find packet errors (see page 244)
- To find field values (see page 245)

Tofind packet 1 You can click packet type button to open a selection dialog.

events
= Select X
=23 Packet Decoder K
= - -_Cancel

2 Click the packet event button to open the Event Editor dialog.
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To find packet
errors

‘ Event Editor

Events

= PCI Express
Favorites
(- Ordered Sets
= Packets
Ay Packet
[+ DLLP Packets
= TLP Packets
Any TLP Packet
(=) 3DW Packets
30 Memory Read Request
0% Memoary Request-Locked
30w I/ Read Request
30y Configuration Read Type —
30 Configuration Read Type
A0 Completion without Data
30 Completion, Lok Mem Rea
sk

|

<

A T

|
|

Organize Favorites... ]

Mame 300 Mernory Write Request Add to MTavorites
PCI Express : Physical 5
Skart Symbol aTP
PCI Express : Data Link
Reserved
Sequence Number
PCI Express : Transaction
Reservedl
Fmt 30 header, with data
Type Memary 'Write Request
Reservedz
TC Ir

v
G L=
i s e e

For more information, see Using the Packet Event Editor (see page 148)

3 Select the desired When find qualifier (which further qualifies the find criteria with a time
duration or other operator). For more information, see To find bus/signal patterns in the captured

data (see page 241).
4 Click Find.

5 Click the Previous E or Next ﬂ icons to see more occurrences.

1 You can click packet type button to open a selection dialog.

= Select

=23 Packet Decoder

2 Select the packet error value:
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Find 1 E]E] occurrence searching |F0rward v|Fr0m |Display Center

]

E”Packet Errar v| [PCI Express Pact | ¥

When |Present -

Bad LCRC

Bad ECRC

Bad Packet

Unexpected End OF Packet

[Store Favarite 8] [Recall Favarite 8] [ Clear

Unknown Packet Type

| |Bad 16b cRC v

] l TIDTIOTT: ..l.j ] I Ll

s |

Close

] [ Help ]

Select the desired When find qualifier (which further qualifies the find criteria with a time
duration or other operator). For more information, see To find bus/signal patterns in the captured

data (see page 241).
Click Find.

Click the Previous E or Next ﬂ icons to see more occurrences.

Select the field name.

7

Clicking L¥] lets you select from recently used field names. Clicking elsewhere on a field name
button opens a Select dialog for selecting a different name.

= Select

=23 Packet Decoder
(21 DataLink
(21 Physical
=23 Transaction
Address
Attributes
Bus Mumber
Bus Mumber {Completer)
Bus Mumber {(Requester)
Byte Count
Byte Count Madified
Completer ID
pletic
Device Mumber
Device Mumber {Caompleter)
Device Mumber {(Requester)
EF

~ oK

Specify the field value:

If a single-bit field has been selected, select the signal pattern value (High, Low, or Dont Care).

Find 1 E] occurrence searching |F0rward v|Fr0m |Display Center

E”Field v| [ e ¥ ] Dont Care v
When |Present - High
Law
Dont Care |
[ Clear ] [ Options... ] [

Fnd | |

Close

] [ Help
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If a multiple-bit field has been selected:

a Select one of the operators: = (equal to), != (not equal to), < (less than), > (greater than), <=
(less than or equal to), >= (greater than or equal to), In Range, or Not In Range.

Find 1 E] occurrence searching |F0rward v|Fr0m |Display Center v|
E”Field v| [Completion StatL | ¥ ] |>< [E][Hex_¥

when ey = ]
<
=
<=

[Store Favorite 8] [Recall Favorite 8] [ Clef I>n=Range n [ Find ] [ Close ] [ Help ]
Mot In Ringe

b Select the number base (Binary, Hex, Octal, Decimal, or Signed Decimal, also known as two's
complement).

Find orcurrence searching  |Forward v | from [Display Center v|
(¥]|Field | [[Completion statc | ¥ ] [= v [ @ ¥
when |present v Binary
Octal
(store Favarts v] (Recall Favorte ¥] [ clear | [ options... | [ zzc;:;::)ecimal | e ]

c Enter the pattern value(s).

3 Select the desired When find qualifier (which further qualifies the find criteria with a time

See Also

duration or other operator). For more information, see To find bus/signal patterns in the captured
data (see page 241).

Click Find.
Click the Previous E or Next ﬂ icons to see more occurrences.

To quickly find bus/signal patterns (see page 240)

To find bus/signal patterns in the captured data (see page 241)
To find complex patterns in the captured data (see page 246)
To store, recall, or delete favorite find patterns (see page 247)
To specify "found" marker placement (see page 248)

To find complex patterns in the captured data

You can expand search criteria to include more than one event describing data patterns.

1

246

From the menu bar, choose Edit>Find..., or click the ﬂ icon in the standard toolbar (see
page 371).

In the Find dialog, select the number of the occurrences you wish to find, select whether you
want to search forward or backward from the start location; then, select the start location.

Select the pattern event drop down menu to choose Insert Event After (AND/OR) or Insert Event
Before (AND/OR) to insert new find events.
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Find 1 E] occurrence searching |F0rward v|Fr0m |Display Center v|
[ (ADDR. And DATA) Or (ADCR And DATA) |
[¥] | Busisignal ~ ADDR ¥ | |albies v |= | |CEarget temp ) (Sym_¥ |.qnd v|
E] Bus/Signal |+ DATA ¥ || albits || |= v | 2000w [B)(Hex %] |or v
E] Bus/Signal ADDR ¥ | |allbits w | |= R |target_temp Sym ¥| |And v
E] Bus/Signal |+ [ DATA ¥ | |allbits v |= R | Z1RE REEE [i] Hex ¥
Insert Event After (AND/OR)
Insert Event Before (AND/OR)
Delete Event
[ Clear ] [ Options... ] [ Find ] [ Close ] [ Help ]

The Delete Event option will delete the current event only if there is more than one event present.
For each event you add, select either And or Or to specify how the event patterns are combined.

AND'ed searches find occurrences of both events, while OR'ed searches find occurrences of
either event.

When you have AND'ed and OR'ed events, a button appears above the events for changing the
event evaluation order.

For each event, select the bus or signal name and enter the value you want to locate.
Click Find.

To quickly find bus signal patterns (see page 240)

To find bus/signal patterns in the captured data (see page 241)
To find packet patterns in the captured data (see page 243)

To store, recall, or delete favorite find patterns (see page 247)
To specify "found" marker placement (see page 248)

To store, recall, or delete favorite find patterns

To store a favorite
pattern

To recall a favorite
pattern

N

To store a favorite pattern (see page 247)
To recall a favorite pattern (see page 247)
To delete a favorite pattern (see page 248)

From the menu bar select, Edit>Find..., or click the ﬂ icon.

Set up the pattern you want to find (see To find bus/signal patterns in the captured data (see
page 241) or To find complex bus/signal patterns in the captured data (see page 246)).

Click Store Favorite.

== Favorite

Enter the name of the find pattern.
Click OK to save the find pattern.

From the menu bar select, Edit>Find..., or click the ) icon.
Select Recall Favorite; then, select the find pattern you want to use from the drop down menu.
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Find 1 E] occurrence searching |F0rward v|Fr0m |Display Center v|
(¥]|Busisignal ~| [___apoR ¥ [albits v /= v [ oo [@)(Hex_v

When |Present v

Store Favarite 8] [Recall Favorite 8] [ Clear ] [ Options... ] [ Find ] [ Close ] [ Help

#1 - My Favorite #1

Delete. ..

3 Click Find.

To delete afavorite 1 From the menu bar select, Edit>Find..., or click the # icon.

pattern 2 Select Recall Favorite; then, select Delete....
3 In the Delete Favorites dialog, select the find patterns you wish to delete; then, click Delete.
See Also - Searching the Captured Data (see page 240)

To specify "found" marker placement (see page 248)

To specify "found" marker placement

When searching for a pattern, you can place an existing marker on the last occurrence, or you can
place a new marker on the last occurrence or on all occurrences.

1 From the menu bar select, Edit>Find..., or click the ﬂ icon in the standard toolbar (see
page 371).
In the Find dialog, set up the pattern you want to find.

Click Options....

"= Find Options

When Found 1
O Place marker on the 3rd occurrence
(%) Place new marker named: MyMarker

(O on the 3rd occurrence

(®) on all 3 occurrences

Toplacean 1 Select the Place option.
existing markeron 2 Select the marker you want to place from the drop down menu.
the last occurrence 3 click OK.

Toplaceanew 1 Select Place new marker named:.
marker 2 Enter the name of the new marker.

Select whether you want to place the new marker on the last occurrence or on all occurrences.

The on all occurrences option is only available when you are finding more than one occurrence.

248 Keysight Logic and Protocol Analyzer User Guide



Analyzing the Captured Data 7

4 Click OK.

See Also - Searching the Captured Data (see page 240)
To store, recall, or delete favorite find patterns (see page 247)
To place markers in data (see page 224)
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Comparing Captured Data to Reference Data

250

See Also

By comparing data from different acquisitions, you can look for differences between a known-good
device under test and a device under test with a problem or one that is operating under different
conditions.

To compare captured to reference data:

1
2
3

Capture (or load) the data you want to use as the reference data.
Select Window>New Compare... to open a new Compare display window.

In the Compare display window, click the Copy... button to select the current data that should be
copied to the reference buffer.

Capture (or load) the data that you want to compare to the reference.
Differences are highlighted in the Compare window.

For more information on comparing captured data to reference data, see:

To copy data to the reference buffer (see page 250)

To find differences in the compared data (see page 250)

To compare only a range of samples (see page 251)

To offset the reference data (see page 251)

To run until a number of compare differences (see page 251)
To set Compare window properties (see page 252)

Compare Display Window (see page 384)
Capturing Data from the Device Under Test (see page 127)
Loading Saved Data and Setups (see page 188)

To copy data to the reference buffer

1
2

3

In the Compare display window, click the Copy... button.

In the Select Buses/Signals dialog:

a From the available buses and signals, select the ones to be copied to the reference buffer and
click Add>»>.
To remove buses and signals from the selected list, select them and click <<Remove.

b Select either All data or a range of data using markers.

When you are ready to begin the copy, click OK.

Copying generated bus/signal columns, such as those created by an inverse assembler or an
analysis tool, takes longer because of the extra processing to re-create the data.

If your logic analyzer has deep memory, it takes a while to copy data to the reference buffer.

To find differences in the compared data

In the Compare display window:

Click the »> button to find the next difference (below the center reference).
Click the << button to find the previous difference (above the center reference).
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Click a blue tick mark in the Compare Overview bar (between the vertical scroll bar and the
Marker Overview bar on the right side of the window) to go to that difference.

When a difference occurs on a subrow (for example, when the data is inverse-assembled or
decoded by an analysis tool), the next and previous buttons go to the sample row instead of the
subrow.

To compare only a range of samples

1 Inthe Compare display window, click the Range & Offset... button.
2 Inthe Range & Reference dialog, select either All data or a range of data using markers.
3 Click OK.

When you specify a range to compare, the range is compared to the top of the reference buffer
(unless the reference data has been offset (see page 251) by a number of samples) and not the
same range in the reference buffer as you might expect. This behavior allows multiple ranges in the
input data to be compared with the reference data.

Input Reference

To offset the reference data

When there are differences in the number of samples captured before the trigger, or when you are
comparing a range of samples, you can offset the reference data so that the samples being
compared are properly aligned.

1 Inthe Compare display window, click the Range & Offset... button.
2 Inthe Range & Reference Offset dialog, enter the number of samples to offset the reference by.
3 Click OK.

See Also - To compare only a range of samples (see page 251)

To run until a number of compare differences

The Compare display lets you stop comparing, stop a repetitive run, or send e-mail after a run has
more than a specified number of differences when compared to the reference data.

1 Inthe Compare display window, click Compare Until....

2 In the Difference Properties tab of the Compare Properties dialog, enter the number of
differences that will stop comparing, stop a repetitive run, or send an e-mail message.

3 To stop a compare after the number of differences have been found, select the Stop comparing
check box.

4 To stop a repetitive run after the number of differences have been found, select the Stop
repetitive run check box.

5 To send e-mail after the number of differences have been found, select the Send e-mail check
box; then, click the E-mail... button. In the E-mail dialog (see page 399), enter the address to
which e-mail will be sent, the subject, and the text of the message.

6 Click OK in the Compare Properties dialog.
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7 Start the repetitive run measurement.

See Also - Running/Stopping Measurements (see page 174)

To set Compare window properties
1 In the Compare display window, right-click on the bus/signal column name; then, select
Properties... from the popup menu.
2 In the Compare Properties dialog:

- The Window Properties tab lets you select the reference data background color, the

background color that indicates no reference data, and the difference foreground and
background colors.

- The Column Properties tab's Display field lets you display All of the reference data, just the
reference data where a difference was found (Difference Pair), or only the highlighted
differences in the data being compared (Input Only).

- The Difference Properties tab lets you select the options for running until a number of
compare differences are found.

All other Compare property options are the same as in the Listing window.

See Also - To set Listing window properties (see page 215)
To run until a number of compare differences (see page 251)
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Viewing Source Code Associated with Captured Data

1 Add and configure the appropriate inverse assembler tool (see "Using Inverse Assembler Tools"
(in the online help)).

Load line number symbols (see To load symbols from a file (see page 119)).
Select Window>New Source... to open a new Source display window.

4 In the Add New Window after dialog, select the inverse assembler or filter/colorize tool that the
Source window should be added after.

Generally, you want the Source window getting the same data as other display windows (Listing,
Waveform, etc.).

In the source display pane of the Source window, right-click, and choose Properties....
In the Source Viewer Properties dialog's Source Code Directories tab, click Add... tab.
In the Browse for Folder dialog, select the directory that contains the source files, and click OK.

0 N O o1

Click OK to close the Source Viewer Properties dialog.

For more information on viewing the source code associated with captured data, see:
To step through captured data by source lines (see page 253)
To go to captured data associated with a source line (see page 254)
To browse source files (see page 254)
To search for text in source files (see page 255)
To set a Quick Trigger in the Source window (see page 131)
To go to the source line associated with the listing center rectangle (see page 255)
To edit the source code directory list (see page 255)
To select the correlation bus (see page 256)
Changing Source Window Properties (see page 257)
- To change the source background color (see page 258)
- To change the source text color (see page 258)
- To change the source font size (see page 258)
- To change the source tab width (see page 258)
- To show/hide source line numbers (see page 258)
- To change the "Set Quick Trigger" alignment (see page 258)

See Also - Analyzing Listing Data (see page 212)
Source Display Window (see page 385)

To step through captured data by source lines
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Displayed File |C:'|,My Documentsisourcelecs2,c ﬂ Browse, .. | =>{ |‘.‘{ |U{ | | |
145 proc_spec_init(); ﬂ
146
147 for (::])
145 {
149 update system(num checks): ol
150 num_checks++;
151 update_display(num checks) ;
152 proc specifici); hd
[ | >H
1 In the Source window's source pane, click the #{/ step to next source line or #€] step to
previous source line buttons.
The listing pane is updated to show the captured data associated with the next or previous source
line, and the source pane is updated to show the next or previous source line.
See Also Viewing Source Code Associated with Captured Data (see page 253)
To go to captured data associated with a source line
Displayed File |C:'|,My Documentsisourcelecs2,c ﬂ Browse, .. | =>{ | i{ | I{ | 'ﬂ | uﬂ |
147 for (::]) ﬂ
145 {
149 update system(num checks):
150 num_checks++;
update display(nhum checks): N R
152 proc_specifici); T8 QK e
153 ¥ Find in Source..,
154 Source Line F
4 Find Prev Selected Source Line | 4
Symbals, ..
Properties...
1 In the Source window's source pane, click the source line whose associated captured data you
want to view.
2 Click the %] find next selected source line or ] find previous selected source line buttons.
Or, right-click the selected source line and choose Find Next Selected Source Line or Find Prev
Selected Source Line.
If captured data associated with the source line is found, the listing pane is updated to show the
captured data, and the source pane is updated to show the selected source line.
If captured data associated with the source line is not found, an information dialog is displayed.
See Also Viewing Source Code Associated with Captured Data (see page 253)
To browse source files
1 In the Source window's source pane, click Browse....
Displayed File |C:'|,My Documentsisourcelecs2,c ﬂ Browse. ..
2 Inthe Select Source File to Open dialog, select the source file to browse, and click Open.
The selected source file appears in the source pane.
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See Also - To search for text in source files (see page 255)
To set a Quick Trigger in the Source window (see page 131)
To go to the source line associated with the listing center rectangle (see page 255)
Viewing Source Code Associated with Captured Data (see page 253)

To search for text in source files

1 Inthe Source window's source pane, right-click choose Find in Source....

Displayed File |C:'|,My Documents|sourcelecss.c ﬂ Browse. .., | =>{ | #{ | U{ | 'H | GH |
145 proc_spec_init(]; ﬂ
147 for (::) Set Quick Trigger
145 { Find in Source. .. =
143 update SYSLEm (1 5o eyt Selected Source Line
150 num_checka++; Find Prev Selected Source Line
151 update display
152 proc sEecifici] Symbals. .. F
4 3

Properties... |

2 Inthe Find dialog, enter the text to search for, select the direction to search, and click Find Next.
If the text is found, the source line is highlighted.
If the text is not found, an information dialog is displayed.

See Also - To set a Quick Trigger in the Source window (see page 131)
To go to the source line associated with the listing center rectangle (see page 255)
Viewing Source Code Associated with Captured Data (see page 253)

To go to the source line associated with the listing center rectangle

After browsing or searching for text in source files, you may want to return to displaying the source
line associated with the captured data displayed in the listing pane.

Displayed File |C:'|,My Documentsisourcelecs2.c ﬂ Browse. .., | ={ | 1t{ | U{ | | |
145 pros_spec_initi): ﬂ
146
147 for (::)
145 {
149 update system(num checks): ol
150 num_checks++;
151 update_display(num checks) ;
152 proc specific(): | F
4 3

1 In the Source window's source pane, click the =4 show correlated source line button.

The source pane is updated to show either the source line associated with the listing center
rectangle or "No matching symbol found.".

See Also - Viewing Source Code Associated with Captured Data (see page 253)

To edit the source code directory list
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Because source file paths specified in the symbol file may not be valid if you compile on one
computer and debug on another, you can specify the directories where source code is located.

1 Inthe Source window display areas, right-click, and choose Properties....
2 Or, choose Edit>Window Properties... from the main menu.
3 Inthe Source Viewer Properties dialog's Source Code Directories tab:

Source Properties @
Window Properties Column Properties Marker Properties
Source Properties Source Code Directories Comelation Bus

i urce files are located
C:ky Documentshsource Add..
e L
oy [
You can:

Add a directory to the search list by clicking Add....

Specify whether subdirectories are included in or excluded from the search by checking or
unchecking Search subdirectories.

Change a directory's order in the search list by highlighting a directory and clicking Move Up
or Move Down.

Delete directory from the search list by highlighting a directory and clicking Delete.
4 Click OK to apply the changes and close the Source Viewer Properties dialog.

See Also - Viewing Source Code Associated with Captured Data (see page 253)

To select the correlation bus

In the Source window display areas, right-click, and choose Properties....
2 Or, choose Edit>Window Properties... from the main menu.

In the Source Viewer Properties dialog's Correlation Bus tab, select the bus on which the Source
window should look for line number symbols.
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Source Properties @
| Window Properties I Caolumn Properties I Marker Properties
| Source Propetties | Source Code Directories | Cormelation Bus

Select the bus that the viewer should comelate wih

E_H:I MPCE60 Demo Board [Filter/Colorize - Mot

-] TimingZoom

[+}-_1 Matorala Power@QUICC (MPCEX)

=} Matorala Power@UICC (MPCEHA Inverse A
=...10 £ A 1

g Cycle Type-1

Lolg Cwele Type-2

Typically, you will select the "software address" bus generated by an inverse assembler tool or
another address bus.

4 Click OK to apply the changes and close the Source Viewer Properties dialog.

See Also - Viewing Source Code Associated with Captured Data (see page 253)

Changing Source Window Properties

You can change properties that affect the source code pane of the Source display window.
1 In the source display pane of the Source window, right-click, and choose Properties....
2 Or, choose Edit>Window Properties... from the main menu.

3 Inthe Source Viewer Properties dialog's Source Properties tab:

Source Properties @
Window Properties I Column Properties I Marker Properties |
Source Propetties | Source Code Directories | Comelation Bus |

Display Options

Tab Width 1 [@])=]+)
S Tt T

Display Line Mumbers
Font Size 10 E]

Trigger Options

Address Alignment M

You can:
Change the source background color (see page 258)
Change the source text color (see page 258)
Change the source font size (see page 258)
Change the source tab width (see page 258)
Show/hide source line numbers (see page 258)
Change the "Set Quick Trigger" alignment (see page 258)
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4 Click OK to apply the changes and close the Source Viewer Properties dialog.

See Also - Changing Listing Window Properties (see page 215)
Changing Bus/Signal Column Properties (see page 217)

To change the source background color

1 In the Source Viewer Properties dialog's Source Properties tab, click the Background color
selection button and select the desired background color from the palette.

If you want to use a color that is not on the palette, click Other... to access the custom color
dialog.
2 Click OK to apply the changes and close the Source Viewer Properties dialog.

To change the source text color

1 Inthe Source Viewer Properties dialog's Source Properties tab, click the Source Text selection
button and select the desired color from the palette.

If you want to use a color that is not on the palette, click Other... to access the custom color
dialog.
2 Click OK to apply the changes and close the Source Viewer Properties dialog.

To change the source font size
1 Inthe Source Viewer Properties dialog's Source Properties tab, enter the desired Font Size.
Fonts can range from size 6 through 72 points.
2 Click OK to apply the changes and close the Source Viewer Properties dialog.

To change the source tab width
1 Inthe Source Viewer Properties dialog's Source Properties tab, enter the desired Tab Width.
Tab widths can range from 1 to 10 spaces.
2 Click OK to apply the changes and close the Source Viewer Properties dialog.

To show/hide source line numbers
1 Inthe Source Viewer Properties dialog's Source Properties tab, check or uncheck Display Line
Numbers to specify whether source file line numbers are shown or hidden.
2 Click OK to apply the changes and close the Source Viewer Properties dialog.

To change the "Set Quick Trigger" alignment

For microprocessors that fetch blocks of instructions at a time (from block boundary addresses only),
the address alignment property lets you adjust the source line symbol values to be on block
boundary addresses when setting up Quick Triggers on a source line.

1 Inthe Source Viewer Properties dialog's Source Properties tab, select the desired Address
Alignment.

2 Click OK to apply the changes and close the Source Viewer Properties dialog.

See Also - To set a Quick Trigger in the Source window (see page 131)
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Analyzing Packet Data

7

You can use a Protocol Viewer window to display the captured data. The following screen displays an

instance of Protocol Viewer added to the U4301A PCle Gen3 Analyzer module to display the PCle
data captured by this module.

Efile Edit View Setup Tools Markers Run/Stop Owerview Window Help

DS (M Rd | TH QAR 5T |E
Wl to M2 = — |

[—

Modules Windows

Slot 5

B rPcile-00s Pratocol
Yiewer-1

Unlike the Listing window, the Protocol Viewer windows let you view summarized and detailed
packet information at the same time within two panes. The following screen displays the captured
packets in a Protocol Viewer window.
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 Showr|All Channels

= == EEREELEE]® ==

Jample Number :Time PCI-Express Packet Link &peed Direction Sequ

-~ Deteils | Header | Payload ' Lanes | Traffic Overview | LTSSM Overview | s

F

260

Time

{ Symbol Time ) Sample |lanel( |lanel |lanel I lane3 lane 4 lane5 lLaneé ! lane 7 laned laned L

PIe-102 - {

The upper packet summary pane is similar to a Listing window except that its columns display

packets and fields instead of bus/signal values. Like a Listing window, you can insert time or pattern

The lower pane contains tabs for viewing selected packet details, header, payload, and lane

14 ns 0

15ns 0

16ns [0

G ;

Bee ok

19ns o
markers.
information.

The Protocol Viewer window is customized for the protocol family for which the data is displayed.

You can add new Protocol Viewer windows using the Window menu. You can view Protocol Viewer
windows that have already been added by choosing from the open window names at the bottom of
the menu. If tabbed windows (see page 289) are turned on, you can also view Protocol Viewer
windows by selecting the tab at the bottom of the window.

Viewing the Packet Summary (see page 261)
To go to different locations in the displayed data (see page 262)
To re-arrange packet columns (see page 263)
To insert or delete packet columns (see page 264)
To show/hide parts of the packet summary display (see page 268)
To lockstep Protocol Viewer with other display windows (see page 269)
Viewing a Selected Packet (see page 269)
- To view and compare packet details (see page 270)
To view a packet header (see page 273)
To view a packet payload (see page 274)
To view a packet's lanes (see page 275)
To show/hide Protocol Viewer panes (see page 277)
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Changing Packet Summary Event Colors (see page 277)

Changing Protocol Viewer Window Properties (see page 278)

- To change the selected row box color (see page 279)

- To change the Protocol Viewer font size (see page 279)

- To lock scrolling with other display windows (see page 279)

Changing Packet Summary Column Properties (see page 280)

- To change the directions of a packet column (see page 287)

- To change the width of a packet column (see page 281)

- To change the alignment of a packet column (see page 287)

- To change a packet column's number base (see page 282)

- To select the marker for marker-relative times (see page 282)

- To select fixed time units (see page 282)

Viewing LTSSM States and Transitions (in the U4307 PCle Gen3 Analyzer Online help).
Viewing Decoded Transactions (in the U4301 PCle Gen3 Analyzer Online help)
Viewing Offline Performance Summary (in the U4301 PCle Gen3 Analyzer Online help)
Viewing PCle Gen3 Packets (in the U4307 PCle Gen3 Analyzer Online help)
Customizing Protocol Descriptions for Protacol Viewer (in the online help)

See Also - To specify packet events (in "Find a packet" trigger function) (see page 148)
To find packet patterns in the captured data (see page 243)
"To specify packet patterns to filter" (in the online help)
Marking, and Measuring Between, Data Points (see page 222)
Displaying Names (Symbols) for Packet Summary Column Values (see page 220)
Searching the Captured Data (see page 240)

Viewing the Packet Summary

The upper packet summary pane of the Protocol Viewer window is similar to a Listing window except
that its columns display packets and fields instead of bus/signal values. Like a Listing window, you
can insert time or pattern markers.

Sample Numbe Tine ' PCI-Expre=zz Packe | Link Fpesd Direction Sequence Numk

Upper pane of the Protocol Viewer

Click a line to select a packet. Notice that a colored box highlights the selected line. You can use the
up-arrow or down-arrow keys to select the previous or next packets.

“To go to different locations in the displayed data" on page 262
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“To re-arrange packet columns" on page 263

“To insert or delete packet columns" on page 264

“To show/hide parts of the packet summary display" on page 268
To lockstep Protocol Viewer with other display windows (page 269)

See Also - “Changing Packet Summary Event Colors" on page 277
“Changing Protocol Viewer Window Properties" on page 278
“Changing Packet Summary Column Properties" on page 280
“Viewing a Selected Packet" on page 269
“Marking, and Measuring Between, Data Points" on page 222
“Searching the Captured Data" on page 240
Viewing LTSSM States and Transitions (in the U4307 PCle Gen3 Analyzer Online help).
Viewing PCle Gen3 Packets (in the U4307 PCle Gen3 Analyzer Online help)

To go to different locations in the displayed data

In the Protocol Viewer window, you can go to different locations in the captured data by using the
vertical scroll bars, by using the Go To buttons on the standard toolbar, or by choosing Go To
commands from popup menus.

Togotodifferent 1 Click one of the Go To buttons in the standard toolbar.
locations using

toolbar buttons \EED@U§|M’M€“|"T"|@~®~|'€\

Menu Description

L Go to Beginning — centers the beginning of the displayed data.
T Go to Trigger — centers the trigger point in the displayed data.
M Go to End — centers the end of the displayed data.
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Togotodifferent 1 Right-click in the packet summary display area, and choose one of the Go To commands.
locations using
popup/context
menus

anple Number Time

‘Direc

PCI-Express Packet iLink dpeed  Sequence Number

114 ns R [FE1L3 347

Copy Cell

Pin R.ow

""""""""""" Goka Time
.......... Goko Beqginning of Data Sample
llllllllllllllllllllll : oto End of Data M
Place Marker k Swskem Trigger - "Downstream”
Find. .. Trigger - "Upstream"
Find Mext i
Find Previous Mot e

Properties. ..

You can choose Beginning Of Data, End Of Data, Trigger, a marker, a Time, or a Sample.
Or, click in the marker overview bar, and choose one of the Go To commands.

[w]m o

‘ Go To Here (4.727 us)
| Go To 3 | M1

l Send to Back M2
E Systermn Trigger - "Analyzer W"

-

More

To re-arrange packet columns
Position the mouse pointer over the packet field column you want to move.
2 Click and hold the mouse button.
Drag-and-drop the packet decode column to its new position.
The column is placed to the left of the red position indicator that appears.
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To insert or delete packet columns

To insert packet 1 Inthe Protocol Viewer window, right-click in the column headings; then, choose Insert Column...,
columns Insert Column Before..., or Insert Column After....

2 Inthe Insert dialog, select the packet fields/column(s) you want to insert.

=== Insert After PCI Express Packet rz|

- Pot Express
I o orepe ]
(- (] Data Link
| Physical
[ |;| Transaction
[#-[_1] Generated Fields
# Sample Number

G Time

Saarch el

Insert Oplicns

Insert Order: B P Exprass Packet

Column Channels: |D0wns:rea'n Packst Decoder, Upstream Packet [| - |

Overlay Fields:

Column Name: PCI Express Packet

K ] [ Cancel

3 In the Insert Options area of the Insert dialog, you can:

Specify the Insert Order by dragging items in the list to the desired order. (Clicking the "X" in the
list removes the item.)

Specify the Column Channels (directions) associated. For a more in-depth discussion, see:
“Understanding Column Channels (Directions)" on page 264.

Choose to Overlay Fields; that is, you can choose to include multiple fields in one column.
When fields are overlaid, you can specify the Column Name.
4 Click OK.

To delete selected 1 Highlight the headings of the columns you want to delete (by clicking, Shift-clicking, or
packet columns Ctrl-clicking the column names).

2 Right-click in (one of) the selected column heading(s); then, choose Delete>Column(s).
Understanding Column Channels (Directions)

When a column is inserted into a Protocol Viewer, the Insert column dialog lets you optionally select
the channels whose data is shown in the column:
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=== Insert After PCI Express Packet rz|

- Pot Express
I o orepe ]
(- (] Data Link
| Physical
[ D Transaction
[#-[_1] Generated Fields
# Sample Number

G Time

Search P

Insert Opticns

Insert Order: B P Exprass Packet -

Column Channels: |D0wns:rea'n Packst Decoder, Upstream Packet [| - |

Overlay Fields:

Column Name: PCI Express Packet

K ] [ Cancel

Figure 6 The Insert column dialog from the Protocol Viewer context menu

By default, columns are inserted with all channels selected. This means the new column will display
the data for any of the available channels attached to the Protocol Viewer.

Channels are associated with directions which are simply another name for unidirectional links and
represent the directional flow of protocol data along a particular network within the target platform's
topology.

For example, say we have a bidirectional communication path between two PCl Express components:
a root complex and a device as seen below:

Direction 1 (Upstream)

Root

Device
Complex

Direction 2 (Downstream)

Figure 7 Two directions of PCl Express traffic

Assume that we are probing both directions of PCle traffic by using a single PCle Gen3 Analyzer
module. In this case, we have two directions of PCI Express packet traffic being generated and then
displayed using Protocol Viewer.

When inserting a new column within the Protocol Viewer window, you can specify for which of the
channels the data in the inserted column should appear:
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"~ Insert Before PCl-Express Packet

=[] P1-Express
B PCI-Express Packst
[#1-[_] Packet Fields
|1 Generated Figlds
# =sample Number

(D Time

| Search 2 |
Insert Opbons

Insert Order:

Column Channels: |2l Channels | - |

Overlay Fields:

Column Name:

Figure 8 Insert a PCI Express Packet column for both directions

For example, if you specify that a new PCI Express Packet column should show data for All Channels
(directions), it looks like:
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SGample Nunber |Time PCI-Express Packet !11:&::1:1::111

Figure 9 A PCI Express Packet column that displays data for both the Upstream and Downstream directions

Alternatively, you can specify that a column be dedicated to certain channels (directions). Dedicating
a column to certain channels (directions) can be useful when trying to visualize the flow of packets
across a topology. For example, viewing the packets flow across both directions can be
accomplished by creating two PCI Express Packet columns, each dedicated to a unique direction
like:

~ Packets

rection

B e
enRd_32 7
/ __________________________________________________ %%%

7 =
""""" %%%%

Z////////////////ﬂ

Figure 10 Two PCI Express Packet columns that are each dedicated to a unique direction

/%////////////////ﬁ ..........

Note that you can also use the Show:Channels button drop-down to specify the channels (directions)
that should be displayed in the Packet summary.
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To show/hide parts of the packet summary display
1 Click one of the Show: buttons in the Packet Summary toolbar.

| 5hu:rw:|.l'—‘~.l| Channels | 'rl e e

TGO =

The Packet Summary toolbar contains the following Show buttons:

Menu Description

Displays the column channels (directions) and allows you to select the
Show &l Channels | — | = required directions for which data will be displayed in Protocol Viewer. The

channels you select here are displayed in the Direction column of
Summary pane. For more information, see “Understanding Column
Channels (Directions)" on page 264.

Pach | E-[#] All Channels
— =-[+] Downstream
Diownstream
=1-[«] Upstream
Upstream

Resize columns based on column content.

Resize columns based on column headers.

Toggles marker visibility. Markers appear in the far left column.

Toggles tool tip visibility. Tool tips are the information pop-ups that appear
when the mouse cursor is held still over a packet row for a couple seconds:

Protocol: PCl Express

Packet Type: 400 MagD - Routed to Root Complex
Packet Start Time: 953.730 nz

Packet End Time: 1.003730 us

- Packet Errors:
i [Field [pescription | A

b |Payload |inexpected End Of Packet|

The Packet Summary toolbar also contains the following Show buttons to show/hide Protocol
Viewer panes (see page 277).
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Menu Description

= Toggles Header pane visibility from the Details pane.

Toggles Payload pane visibility from the Details pane.

|l

Toggles Details pane visibility from the Details pane.

=
Toggles Lanes pane visibility from the Details pane.

(]

-T Toggles Traffic Overview pane visibility from the Details pane.

:T. Toggles LTSSM Overview pane visibility from the Details pane.

You can also make these selections in the Pane Display Options area of the Protocol Viewer
Properties dialog box.

See Also - “Changing Protocol Viewer Window Properties" on page 278

To lockstep Protocol Viewer with other display windows

You can use the Lockstep windows feature to ensure that when a Protocol Viewer window is scrolled,
other lockstepped windows are scrolled as well, such that the same time is centered in each
lockstepped display window. This allows you to easily map and view correlated data in multiple
display windows.

You can lockstep a Protocol Viewer window with display windows such as another Protocol Viewer,
Waveform, Listing, or Compare.
1 From the Protocol Viewer toolbar, click the I:I Lockstep windows toolbar button.

2 In the Lockstep Windows dialog, select the display window(s) whose scrolling should be locked
with this window and specify any offset from this window.

3 Click OK to close the Lockstep Windows dialog.

NOTE: In Waveform Viewer and Listing, you can access the Lockstep Windows dialog by clicking
Lockstep Windows... from the Window Properties tab of the display window's Properties dialog,

Viewing a Selected Packet

When a packet is selected in the upper packet summary portion of the Protocol Viewer window (by
clicking on a line or by using the up arrow or down arrow keys to highlight the previous or next line),
information about the selected packet appears in the lower part of the window.
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Deteils | Header | Payload | Lanes | Trafiic Overview | LTSSM Overview | Compare 1 |

Show anby Favonte Fields v.| Favorites. I[E |Sh4:rw-ﬂr';l‘§~Fa".r'ﬁr'rte-Fielﬂs.v
|| =-Generated Fields A

— Directdon = PCle-102

—5ize {Bytes) = 8 Decimal

—Link Speed = Gen3 Field Decode

Link Width = 16 Field Decode
[=FPCI-Express
=l Packet Fields

SCF Token = FOAC Hex
CLLP Type = UpdataFC-Col i

E Owerview E Protocol Viewer-1 J

Lower pane of the Protocol Viewer
“To view and compare packet details" on page 270
“To view a packet header" on page 273
“To view a packet payload" on page 274
“To view a packet's lanes" on page 275
“To view LTSSM States and Transitions" on page 276
“To show/hide Protocol Viewer panes" on page 277

See Also - “Viewing the Packet Summary" on page 261
To view and compare packet details

Toview packet 1 Select a packet in the upper packet summary portion of the Protocol Viewer window (by clicking
details on a line or by using the up arrow or down arrow keys to highlight the previous or next line).

2 Select the Details tab in the lower portion of the window.

Details | Header | Payload | Lanes | Traffic Overview | LTSSM Overview |  Compare 1 |

Show only Favorite Fisids v | Favoriss | I @ ' Show only Fatiorite Fields v

|| =I-Generated Fields ~
|- Direction = PCle-102 il
—5ize {Bytes) = 8 Decimal
—Link Speed =Gen3 Field Decode
Link Width = 16 Field Decode
= PCl-Express
= Packet Fields
SOF Token = FOAC Hex
i~ DLLP Type = UpdateFC-Col il

@ Crenview E Protocol Wiewer-1 J

Packet details are displayed in the left pane of the lower portion of the window.

If you hold the mouse pointer motionless for a second over one of the packets, a tool tip (that is,
a small box with text) appears with more information.
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3 You can expand or collapse the displayed information by clicking "+" or "-" in the packet
hierarchy tree.

To compare packet 1 In the lower pane of the window, display the details of the packet that you want to compare. To
details do this, select the required packet from the list of packets in the upper pane.

The details of the packet are now displayed in the lower-left pane. The Compare buffer in the
lower-right pane is currently empty.

Details | Header | Fayload | Lanes | Traffic Overview | LTSSM Overview - X Compare 1

Show only Favorite Fields v | [Favorites...| UpdateFC-NP (Gen3) EEIETE v | [Favorites...

= Generated Fields
Direction = PCle-102:Up

Lize {Bytes) =8

Link Speed = Gen3

Link Width =15
= PCI-Express

=1 Packet Fields
SDP Token = FOAC Hex
DLLP Type = UpdataFC-NP
Zero =0 Hex
Yirtual Channel = 0 Hex
Reservedl = 0 Hex
HArFC = 7E Hex
Reserved? = 0 Hex
DataFC = E4C Hex
16b CRC =CER0{E000)

2 Click the E button displayed in the Compare buffer in the lower-right pane. Clicking this

button copies the details of the packet currently displayed in the lower-left pane to the compare
buffer at the right.
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Detzils | Header | Fayload | Lanss | Traffic Ovendew | LTSSM Cverview > X Compare 1

Show anly Faverite Fields v | [Favorites..] UpdateFC-NP (Gen3) TR | [Favorites...
[=Generated Fields = Generated Fields
Direction = PCle-102:Up Direction = PCle-102:Up
Size (Bytes) =8 Size (Bytas) =8
Link Speed = cend Link Speed = cend
Link Width = 1% Link Width = 18
[=F PCI-Express = PCl-Express
[=I- Packet Fields [=I-Packet Fields
SDF Token = FOAC Hex S0F Token = FOAC Hex
DLL? Type = UpdateFC-MF DLLP Type = UpdateFC-MF
Zero =0 Hex Zero =0 Hex
Wirtual Channel = 0 Hax Virtual Channel = 0 Hax
Reserved] = 0 Hex Reservedl = 0 Hex
HdrFC = 7E Hex HdrFiC = 7E Hex
Rezerved? = 0 Hex Feserved? =0 Hex
DataFC = E4C Hex DataFC = E4C Hex
16b CRC =520 (G000) 16k CRC =C520(G000)
ﬂ Owerview . E Pratacal Wigwer-1 J

3 From the list of the packets displayed in the upper pane, select the other packet with which you
want to compare the packet already displayed in the compare buffer.

The details of the selected packet are now displayed in the lower-left pane and the differences
between the two packets are highlighted in the compare buffer in the lower-right pane.

Dietzils | Header | Pavload | Lanes | Traffic Overnisw - X Compare 1

Show only Favorite Fields v | [Favorites..] UpdateFC-NP (Gen3) () EEEIEE v | [Favorites ) | UpdateFc:

= Generated Fields = Generated Fields
Direction = PCle-102:Up Direction = PCle-102:Up
Size (Bytes) =8 Size (Bytes) =8
Link Speed = Cend Link Speed = cend
Link Width = 1& Link Width = 15
=1 PCl-Express =1 PC1-Express
[=}-Packet Fields [=-Packet Fields
SCFP Token = FOAC Hax S0F Token = FOAC Hex
DLLP Type = UpdataFC-NFP DLL? Type = UpdateFC-NF
Zero =0 Hex Zero =0 Hex
Wirtwal Channel = 0 Hax Virtual Channel = 0 Hex
Reserved] = 0 Hex = ¥
HdrFC = 7F Hex ’_ﬁw& Differences
Reserved? = 0 Hex Reserved? =0 Hex i1 the bao
DataFC = E4D Hex DataFC = E4C Hex packetz
16b CRC = BBFS (GOGCD) 16k CRC = C580 (GOOD) highlighted

L]

Overview . E Pratacal Yiewer-1 J
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4 You can customize the display of packet information in the compare buffer as per the following
options available in the compare buffer.

If you want to display only the differences between the two packets, then select the Show only
Differences option from the listbox in the compare buffer.

Details | Header | Payload | Lanes | Traffic Overview | LTSSM Cverview Compare 1

Show only Favorite Fields v | (Favorites..] UpdateFC-NP (Gen3) | e v || [Favorites...
= Generated Fields [=I-PCI-Express

Direction = PCle-102:Up [=I-Packet Fields

Size (Bytes) =8 HArFC = 7E Hex

Link Speed = Gen3 DataFC = E4C Hex

Link Width =15 16k CRC = C580 (GOOCD)
[=I PCl-Express

[=I-Packet Fields
S0F Token = FOAC Hex
DLLP Type = UpdateFC-NF
Zero =0 Hex
Virtual Channel = 0 Hax
Reservedl = 0 Hax
HArFC = 7F Hex
Reserved? =0 Hex
DataFC = E4D Hex
16h CRC = BBFS (GOCD)

ﬂ Overview . E Pratacal Wiewer-1 J

If you want to display only a few selected fields in the comparison, then click the Favorites
button in the compare buffer, uncheck the fields that you do not want to display, and click OK.
Finally, select the Show only Favorite Fields option from the listbox in the compare buffer.
Doing so, displays only those fields in the lower pane that you selected for display. If you want
to display the differences in only the favorite fields of the two packets, then select the Show
only Favorite Differences option from the listbox in the compare buffer.

If desired, you can change the name for the packet information displayed in the compare
buffer. A text field next to the Favorites button in the compare buffer displays the packet type.
You can alter this text while comparing packets.

See Also - “Toview a packet header" on page 273
“To view a packet payload" on page 274
“To view a packet's lanes" on page 275
“To view LTSSM States and Transitions" on page 276

To view a packet header

1 Select a packet in the upper packet summary portion of the Protocol Viewer window (by clicking
on a line or by using the up arrow or down arrow keys to highlight the previous or next line).

2 Select the Header tab in the lower portion of the window.
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Detzils ' Header | Payload | Lanes | Traffic Overview | LTSSM Overview | > X
................... L ‘\ ................. e e S |
t
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H[1:0)| R DatafC 16b CRC

iByte 4

Oxl | Ox0 o0 OxEB24

1

If you hold the mouse pointer mationless for a second over one of the header fields, a tool tip
(that is, a small box with text) appears with more information about the field.

3 If desired, you can select a different number Base.

See Also - “To view and compare packet details" on page 270
“To view a packet payload" on page 274
“To view a packet's lanes" on page 275
“To view LTSSM States and Transitions" on page 276

To view a packet payload

1 Select a packet in the upper packet summary portion of the Protocol Viewer window (by clicking
on a line or by using the up arrow or down arrow keys to highlight the previous or next line).

2 Select the Payload tab in the lower portion of the window.

Details |Header |Payload |Lanes |

Layout Colurmn Byte Order

Bytes Per Column: Columns Per Row: |4 E]

Qo0o00o000000000 00 01 02 03
Qo0o0oo0o00o0004 04 05 06 07
Qo0o00o00000000s 05 09 0L OB
Qo0ooooooooooo0c oC 0D OE OF
Qooooooooooo0o10 10 11 12 13
Qooooooooooo0014 14 15 16 17
Qooooooooooooo1s 15 19 14 1B
oooooooooooooo1c  1C 1D 1E 1F ...
Qo00000000000020 20 21 22 23 [
0000000000000024 24 25 26 27 §%&'
Qo00000000000028 28 29 24 2B () *+
000000000000002C  2C 2D 2E 2F  ,-./
AnNANAnNANANNA3n 20 31 37 33 0173

|

£

Payload data bytes are displayed in the selected number of bytes per column and columns per
row. The right-most column displays the row data in ASCII format.

3 You can format the display of payload bytes by selecting the Bytes Per Column, Columns Per
Row, and Column Byte Order (when there is more than one byte per column).

See Also - To view and compare packet details (see page 270)
To view a packet header (see page 273)
To view a packet's lanes (see page 275)
“To view LTSSM States and Transitions" on page 276
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To view a packet's lanes

1 Select a packet in the upper packet summary portion of the Protocol Viewer window (by clicking
on a line or by using the up arrow or down arrow keys to highlight the previous or next line).

2 Select the Lanes tab in the lower portion of the window.
Lanes view in Protocol Viewer

The Lanes view in Protocol Exerciser shows vertical listing of packet data with respect to the logical
lanes. In this view, you can see not just the packet data for the packet selected in the Summary pane
but also the post packet data represented by different color codes. This helps you identify the start
and end of data. The packet data in the lanes view is shown by the same color as used for the packet
in the summary pane.

ShowlaiChamels |~ || = = = [a[w][F] L [F]T] o
.F'aduets|
E:Sample Nunber ETiIIlE PCI-Expreszs Packet Link Speed jDirectil:un

4 - ,

~ Details | Header | Fayload ' Lanes | Traffic Overview | LTSSM Overview |

Ii Time Pe-102
{ Symbol Time ) ESampIe | Lane @ LanelfLanelELaneEiLane4 lane & LanESIfL
T _+[ans 0 ;
15 ns 0o &8 4D mc B3
i E. R
Fa D i -
S i T
19 ns o 00 o
o i :'u'ﬁ" '
|z [ 71 s i T
22ns 1 : EI!]I!I i
2Ins EL a0 00 00 i) 90 00 00 i) 00 00 o

Context-menu of the Lanes view

If you right-click anywhere in the Lanes view, a context-menu is displayed.

Keysight Logic and Protocol Analyzer User Guide 275



7 Analyzing the Captured Data

 Detoils | Header | Payload ' Lanes | Traffic Overview | LTSSM Overview |
I | ime PCle-101
{ Symbol Time } | Sample Mumber | Lane 0 Lanel |lane 2  Lane3  Lane 4 Llane5 lane6 Laned | laned  Lane
e 21ns 0 [El """"""""""" o [T oo [T/ T [T oo 0w o 0o

22ns o o0 oo o0 o0 00 00 00 00 00 00

23ns 0 00 00 00 00 00 00 00 00 00 00

24.r'|5 |:| UU Ul:l | LI:II:kStED % Erlal:lled Ul:l

25 ns 0 na 0a | 0a

ch [ b Disabled

[Z6ns 0 00 bk 2 e w100

27 ns 0 00 00 Calor packets by * oo o0 o0 oo

28 s 1 : Display mode : ; :

29 ns 1 i ;

30ns 1 00 0a 0a 0o 00 0a 0a 0a 00 0a
You can use this menu to customize the display of data in the Lanes view. For instance, if you disable
the Lockstep option, then the upper summary pane and the lower Lanes view of Protocol viewer are
not synchronized. Clicking on a packet in the summary view does not show its details in the Lane
view and vice versa. You can also choose to color the packet data in the Lanes view with the color of
the packet in the Summary pane or not to color the packets data.

See Also - To view and compare packet details (see page 270)

To view a packet header (see page 273)
To view a packet payload (see page 274)

To view LTSSM States and Transitions

You can use the LTSSM Overview tab to display the LTSSM states and their transitions as detected
from the PCle data captured in a trace. To know more about how to view these states, refer to the
topic Viewing LTSSM States and Transitions in the U4301 PCle Gen3 Analyzer online help.
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To show/hide Protocol Viewer panes

1 Click the toolbar buttons in the Packet Summary toolbar to toggle the visibility of various panes.

show|all Channels | v | = = Fe[=[a ] B o] 7] T =

Alternatively, make these selections in the Pane Display Options area of the Window Properties
tab in the Packet Viewer Properties dialog box.

See Also - Changing Protocol Viewer Window Properties (see page 278)

Changing Packet Summary Event Colors

To change the colors associated with events in the Protocol Viewer window:
1 Right-click in the packet summary portion of the window, and choose Properties....
2 In the Protocol Viewer Properties dialog, select the Colors tab.
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' Packet Viewer Properties EI
| Window Properties | Column Properties | Marker Properties | Colors | Endian |
= Window A
Background Background
1
= Channels
Foreground
Packet Decoder W
Packet Decoder Y I

=1 PCI Express

. Restore All
(= DLLP Packets Defaults
Ack

PM - Enter L1
PM - Enter L23

3 Inthe Colors tab:

a Select the packet event type whose color you want to change.
b Select the Background color.

¢ Select the Foreground color or click Contrast Foreground to automatically get a color with good
contrast to the selected background color.

4 Click OK to apply the changes and close the Protocol Viewer Properties dialog.
Torestore event 1 Inthe Protocol Viewer Properties dialog's Colors tab, click Restore All Defaults or Restore Selected
color defaults Defaults.
2 Click OK to apply the changes and close the Protocol Viewer Properties dialog.

See Also - “Changing Protocol Viewer Window Properties" on page 278
“Changing Packet Summary Column Properties" on page 280

Changing Protocol Viewer Window Properties

You can change properties that affect the entire Protocol Viewer display window.
1 Right-click in the packet summary portion of the window, and choose Properties....
2 In the Protocol Viewer Properties dialog, select the Window Properties tab.
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H Packet Viewer Properties EI@

Window Properties | Column Properties | Marker Properties | Colors | Endian |

Row Opticns

Selected Row I | -

Font e
Error Display Color &Icon  ~ Lockstep Windows...

[ Line Wrap
Show Field Name (e.g. Field=Value)
[¥] Show ToalTios

Color
Packets by Packet Type x
Transactions by

Overlay Columns
! Comma Delimited
Q) Stacked Vertically

_) Concatenated

3 Inthe Window Properties tab, you can:
Change the selected row box color (see page 279)
Change the Protocol Viewer font size (see page 279)
Lock scrolling with other display windows (see page 279)
Show/hide parts of the packet summary display (see page 268)
Show/hide Protocol Viewer panes (see page 277)
4 Click OK to apply the changes and close the Protocol Viewer Properties dialog.

See Also - Changing Packet Summary Event Colors (see page 277)
Changing Packet Summary Column Properties (see page 280)

To change the selected row box color
To highlight the selected line in the upper packet summary area of the Protocol Viewer window, a
box is drawn around it.

1 In the Window Properties tab of the Protocol Viewer Properties dialog, click the Selected Row
color selection button and select the desired highlight box color from the palette.

If you want to use a color that is not on the palette, click Other... to access the custom color
dialog.
2 Click OK to apply the changes and close the Protocol Viewer Properties dialog.

To change the Protocol Viewer font size

The font size property adjusts the data display and packet decode column heading text size.

1 In the Window Properties tab of the Protocol Viewer Properties dialog, enter the desired Font
Size.
Fonts can range from size 6 through 72 points.

2 Click OK to apply the changes and close the Protocol Viewer Properties dialog.

As the font size is changed, the column width may be automatically increased to fit the new text size.

To lock scrolling with other display windows
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You can lock display windows (for example, Waveform, Listing, Compare, etc.) so that when one
window is scrolled, others are scrolled as well, such that the same time is centered in each display.

1 Inthe Window Properties tab of the Protocol Viewer Properties dialog, click Lockstep Windows....

2 Inthe Lockstep Windows dialog, select the display windows whose scrolling should be locked
with this window and specify any offset from this window.

i Lockstep Windows E
Lockstep window(s) |Listing-1, Waveform-1 | ~ | and offset by | 0 s B |— |+ | from Protocal Viewer-
[] <empty> K | [ Cancel

[ Listing-1

3 Click OK to close the Lockstep Windows dialog.
4 Click OK to apply the changes and close the Protocol Viewer Properties dialog.

Changing Packet Summary Column Properties

In the Protocol Viewer display window, you can change the color, width, alignment, or number base
of bus/signal data columns.

To change the properties of a bus/signal data column in the Protocol Viewer window:

1 Right-click on a packet decode column, and choose Properties....

Or, highlight the packet decode columns whose properties you want to change (by clicking,
Shift-clicking, or Ctrl-clicking the column headings), and choose Edit>Window Properties... from
the main menu.

2 In the Protocol Viewer Properties dialog's Column Properties tab:

H Packet Viewer Properties EI@
Window Properties | Column Properties | Marker Properties | Colors | Endian |
Column [PC[—Express Packet v] [ Overlay... ]

Channels Packet Decoder Y =
Color by E-[E] Al Channels
=[] Packet Decoder W
Width [] Packet Decoder W
) = Packet Decoder ¥
Alignment Packet Decoder ¥
Base Packet Acronym A

Time Column Options

Marker Beginning Of Data

Use Fixed Unit

You can:
Select the Column to which the property changes apply. You can select:
Any packet decode column that is being displayed.
<all> packet decode columns.
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Overlay... to include multiple fields in a column.
“To change the channels (directions) of a packet column" on page 281
“To change the width of a packet column" on page 281
“To change the alignment of a packet column" on page 281
“To change a packet column's number base" on page 282
“To select the marker for marker-relative times" on page 282
“To select fixed time units" on page 282
3 Click OK to apply the changes and close the Protocol Viewer Properties dialog.

See Also - “Changing Packet Summary Event Colors" on page 277
“Changing Protocol Viewer Window Properties" on page 278

To change the channels (directions) of a packet column

1 In the Protocol Viewer Properties dialog's Column Properties tab, check or uncheck the Channels
All Channels checkbox.

If you want the column to display data for specified channels (directions) only, uncheck All and
check the desired directions in the drop-down list.

If you want the column to display data for all channels (directions), check All Channels.
For more information, see “Understanding Column Channels (Directions)" on page 264.
2 Click OK to apply the changes and close the Protocol Viewer Properties dialog.

To change the width of a packet column

TIP You can autosize individual columns by placing the mouse pointer over the right border of the
column header box; then, when the pointer icon changes to a resizing pointer, double-click.

TIP If your keyboard has a numeric keypad, you can autosize all columns by selecting any column
header box (to highlight it) and by pressing Ctrl and "+" on the numeric keypad.

1 In the packet headings row of the Protocol Viewer window, position the mouse pointer over a
column separator line; when the cursor changes to a resizing cursor, drag the column border.

Or:

1 In the Protocol Viewer Properties dialog's Column Properties tab, enter the Width value in pixels.
The minimum column width is T pixel, while the maximum width is 1000 pixels.

2 Click OK to apply the changes and close the Protocol Viewer Properties dialog.

To change the alignment of a packet column

The Alignment property sets the display of data to be left-justified, right-justified, or centered within

the column.

1 In the Protocol Viewer Properties dialog's Column Properties tab, select the Alignment from:
Left
Center
Right

2 Click OK to apply the changes and close the Protocol Viewer Properties dialog.
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To change a packet column's number base

The base property specifies the number base to use when displaying the decoded packet values.

1

2

In the Column Properties tab of the Protocol Viewer Properties dialog, select the desired number
Base from:

Binary
Hex
Octal
Decimal
Signed Decimal (two's complement, the only choice for the "Sample Number" column)
- Ascii
Symbol (see Displaying Names (Symbols) for Bus/Signal Values (see page 220))
Hardware Address
Dot Notation
Field Decode
For the main packet decode information column, you can select from:
Packet Summary
Packet Bytes
For other generated packet columns, the only choice may be:
String

If the "Time" column has been selected instead of a data column, your choices change from a
numeric format to:

- Absolute
Relative Previous
Relative Marker
Click OK to apply the changes and close the Protocol Viewer Properties dialog.

To select the marker for marker-relative times

In the Protocol Viewer window, you can display times relative to a marker.

1

4

In the Column Properties tab of the Protocol Viewer Properties dialog, use the Bus/Signal
selection to select the Time column.

For the Base property, select Relative Marker.
For the Marker property, select the marker to which relative times should be displayed.
Click OK to apply the changes and close the Protocol Viewer Properties dialog.

To select fixed time units

In the Protocol Viewer window, you can display time column values with a fixed unit.

1

282

In the Column Properties tab of the Protocol Viewer Properties dialog, use the Bus/Signal
selection to select the Time column.

In the Time Column Properties box, check Use Fixed Unit; then, select the desired time unit from
the drop-down list.

Click OK to apply the changes and close the Protocol Viewer Properties dialog.
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Analyzing the Same Data in Different Ways (Using the Overview Window)

The Overview window lets you specify how the data is sent from the logic analyzer data acquisition
module to post-processing tools and display windows. For example, you can display the same data
filtered in one Listing window and unfiltered in another Listing window.

To analyze the same data in different ways:

1 Open or display the Overview window.

2 Add new windows.

If the Add New Window After dialog appears, select the module or tool that the new window
should be placed after.

3 Add new tools.
If the New Tool dialog appears, select where the new tool should be placed.

For more information on using the Overview window, see:
To open or display the Overview window (see page 283)
To add, duplicate, or delete windows and tools (see page 283)
To edit window or tool properties (see page 286)
To rename windows, tools, and modules (see page 287)
To redraw the Overview window (see page 287)
To delete the Overview window (see page 287)

See Also - Overview Window (see page 389)
Waveform Display Window (see page 377)
Listing Display Window (see page 382)
Compare Display Window (see page 384)
Source Display Window (see page 385)
"Filter/Colorize Tool" (in the online help)
"Inverse Assembly Tools" (in the online help)
"Bus Analysis Tools" (in the online help)
"Tools" (in the online help)

To open or display the Overview window
Select Tools>QOverview.
Select Window>Overview.
If the Overview window is already open and you have Tabbed Windows (see page 289) turned on,
you can display the Overview window by selecting the Overview tab at the bottom of the window.

See Also - Analyzing the Same Data in Different Ways (Using the Overview Window) (see page 283)

To add, duplicate, or delete windows and tools

You can add new listing and waveform display windows to the interface. As new windows are added,
they appear in the list under Window in the menu bar. The active window will have a check mark. All
available windows can be accessed either through the menu bar or through the use of tabs.

When you add a new tool to the logic analyzer's measurement configuration, its name appears at the
bottom of the Tools menu. The tools interact with each other, so that you can progressively filter data
or color parts of an inverse-assembled listing.
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Toaddnew - From the menu bar, select Window>New type....
windows . If the windows are tabbed, you can also right-click on the tab and select Window>New type....
In the Overview window, right-click in the background, and select New Window from the popup
menu.

In the Overview window, select New Window from a module or tool menu.

il nPcasn ‘ H Motorola %,
Demao Board o/ PowerQUICT (M... *

| i T ‘ % | Properties ¥ /

Mew Tool L4 |
L4 Eﬂ Compare
iskin
Setup L4 % i
= Source
Disable ‘waveform

Renarne. ..

The new window is placed after the module or tool.

To delete windows - From the window's menu in the menu bar, select Delete.

If the windows are tabbed, you can right-click on the tab and select Delete.
In the Overview window, select Delete from the window's menu.

Compare - 1 i

: Show

Duplicate. ..

Delete

Renarne. ..

Properties...

To add new tools - From the menu bar, select Tools>New type....

In the Overview window, right-click in the background, and select New Tool from the popup
menu.

In the Overview window, select New Tool from a module or tool menu.

il nPcasn ‘ Hmotorala F Filter! EE Listing- 1
Demo Board | ol PowerQUICT (.. ..~/ Colorize - Motoro... % .
E-; & E ‘ ¥ | Properties ¥ / ¥ | Properties /

Mew Tool Before Motorola PowerQUICC (MPCERX) Inverse Assembler - 1 4 |
Tew Window L4 EBefore Compare - 1 L4 *EH Inverse Assembly ¥

Setum N In Parallel with Motorola PowerQUICC (MPCEXR) Inverse Assembler - 1 ¥ -EH Bus Analysis 4
? FilterfCalorize. ..

Disable

Renarne. ..

The new tool is placed after the module or tool.

If the tool you want is not listed, make sure that you have "installed" (in the online help) and licensed
(see page 295) the tool.
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Many tools come with a configuration file. Loading the configuration file will add the tool, as well as
set up the bus names, symbols, or filters used by the tool.

To delete tools

To duplicate
windows

To delete
connections

Keysight Logic and Protocol Analyzer User Guide

In the Overview window, select Delete from the tool's menu.

ﬂ Matarala 3
-/ PowerQUICC (M... .

: Froperties ¥ /

Mew Tool L4
Mew Window L4
Move L4

Delete
Disable
Renarne. ..

In the Overview window, you can duplicate windows from window menus. Duplicating a window is
the same as adding a new window except that the new window has the same properties of the
duplicated window.

Compare - 1 i

: Show

Duplicate. ..

Delete

Renarne. ..

Properties...

1 In the Overview window, select the connection you wish to delete.
2 Select Delete Connection.

ﬂ Motorala .
o PowerQUICT ..

¥ | Properties ¥| f
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Demo Board

Delete Connection

¥ Filters
Colarize - 1

¥ | Properties | f
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Keysight Logic and Protocol Analyzer -- Question 3

e fouare deleting the only connectar to “Filter/Colorize - 17,
|_e_| If you delete this conmection, “Filterize/Colorize - 17 will also be deleted

Do yom want to contirme?

Deleting a connection has the effect of deleting the window or tool at the end of the connection.

To add connections  There is no way to draw connections between modules, tools, and windows other than by adding
new windows or tools. See: Connection Rules (see page 389).

See Also - Analyzing the Same Data in Different Ways (Using the Overview Window) (see page 283)
To turn window tabs on/off (see page 289)

To edit window or tool properties

Toedit window - In the Overview window, select the Properties... command from the window menu.
properties

Compare - 1 i

: Show

Duplicate. ..
Delete
Rename. ..

Properties...

Or, from the menu bar, select the Properties... command from the window's menu.

Or, right-click in the display window and select the Properties... command from the popup menu.
In the window's properties dialog, make the desired changes.

Select OK to apply the changes and close the dialog.

Toedittool  After adding a new tool such as a filter or inverse assembler, you can modify its properties as you
properties refine your analysis of the data.

1 In the Overview window, click Properties on the tool.

H Motorola %, F Filteri !
oo/ POWEFRUICT (M. s | COlOFIZE - Motoro... by
¥ | Properties ¥| f ¥ | Properties | f
% Filter .
Colorize - 1

¥ | Properties | f

Or, from the menu bar, select Tools>tool name.
2 In the tool dialog box, change properties.
3 Select OK to apply the changes and close the box.

See Also - Analyzing the Same Data in Different Ways (Using the Overview Window) (see page 283)
To set waveform window properties (see page 204)
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To set listing window properties (see page 215)
To set Compare window properties (see page 252)
To rename windows, tools, and modules

1 Display the Overview window.

2 Select the Rename... command from the window, tool, or module menu.

Modules Tools Windows
il nPcasn ‘ Hmotorala F Filter! EE Listing- 1
Demo Board | ol PowerQUICT (.. ..~/ Colorize - Motoro... % Pres
- & E ‘ : Properties % / ¥ | Properties | f ¥ Shaw
3 e
Mew Tool L4 Mew Tool L4
Tew Window L4 Tew Window L4 — T
. > |Bsi avefarmm -

Setup L4

Delete
Disable X J Shaw
Disable ey

Renare. ..

Renare. ..

Compare-1 |

: Show

Duplicate. ..

Delete
Renare. ..

Properties...

Overview % Listing - 1 J E Compare - 1 J wiaveform - 1 J

See Also - Analyzing the Same Data in Different Ways (Using the Overview Window) (see page 283)

To redraw the Overview window

1 Display the Overview window.
2 Select the Overview>Redraw command, or:
Right-click in the Overview window and select Redraw.

See Also - Analyzing the Same Data in Different Ways (Using the Overview Window) (see page 283)

To delete the Overview window

1 Display the Overview window.
2 Select the Overview>Delete command, or:
If Tabbed Windows (see page 289) are turned on, right-click the Overview tab and select Delete.

See Also - Analyzing the Same Data in Different Ways (Using the Overview Window) (see page 283)
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Setting the System Trigger and Skew Between Modules

288

When there are multiple module (see page 540)s in a logic analyzer or logic analysis system, there is
a single Time=0 point for all modules. If one module arms another, the second module has a trigger
that is not at Time=0 with respect to the first module. Because there is a single Time=0 point, when
you see one module captures an event at Time=-435 ns and another module captures an event at
-835 ns, you know the two events occurred 400 ns apart.

This means one module's trigger reference point must be designated the system trigger (which is
Time=0).

You can specify the skew between the system trigger and the trigger reference points of other
modules. When two modules are looking at the same data, you may want to specify skew so that the
waveforms from the two modules line up.

In all display windows, there are global, immovable trigger markers for each module. The marker for
the system trigger has a special icon.

Each display window has its own Beginning Of Data and End Of Data markers based upon the buses
and signals displayed in that window. For example, if Bus1 is acquired on Logic Analyzer-1 and Bus2
is acquired on Logic Analyzer-2 and both buses are included in Viewer1, then the Beginning Of Data
will be the earliest sample in either Logic Analyzer-1 or Logic Analyzer-2, and the End Of Data will be
the latest sample in either Logic Analyzer-1 or Logic Analyzer-2. If Viewer1 only contains buses from
Logic Analyzer-1, then its beginning and end of data are only based upon Logic Analyzer-1.

To set the system trigger and skew between modules:

1 From the main menu, choose Setup>Skew & System Trigger....

2 Inthe Module Skew and System Trigger dialog (see page 410), select the module whose trigger
reference point is to be Time=0 as the System Trigger.

3 To specify skew for other modules, enter the appropriate values in their Skew fields.

4 If you want the system trigger to be changed after the next run to the first module that triggers,
check First module to trigger designates the System Trigger.

5 Click OK.

If a module is not the system trigger, the module icon in the Overview window is the standard logic
analyzer icon:

o8 U4154p-1
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Using Display Windows
To add or delete display windows (see page 289)
To turn window tabs on/off (see page 289)

See Also - To change the "Go to Trigger on Run" option (see page 174)

To add or delete display windows

You can add new listing and waveform display windows to the interface. As new windows are added,
they appear in the list under Window in the menu bar. The active window will have a check mark. All
available windows can be accessed either through the menu bar or through the use of tabs.

Toaddanew 1 Inthe menu bar, click Window>New Listing or New Waveform. If the windows are tabbed, you

digp[ay windows can also right-click on the tab, then select New Listing or New Waveform.

To delete display 1 From the menu bar, click Window>Close. If windows are tabbed, you can also right-click on the
windows tab, then select Close.
See Also - To turn window tabs on/off (see page 289)

To turn window tabs on/off

By default, the Listing and Waveform display windows are tabbed for ease of switching between
displays.

To turn on or off window tabs, select View>Tabbed Windows.

Ut File  Edit Setup Toolz Markers Bun/Stop ‘Window Help
Zaon [ \!?|M|®\@\ JJV’/?’
ZoonHut
] Toolbars 3
Full Screen Fa
el ¥ Tabbed Windows

Signal 1

v Statuz Bar

-

To switch display windows when tabs are turned off, you must select Window>"display window
name".

See Also - To add or delete display windows (see page 289)
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Printing Captured Data

There are three ways to create printed documentation of your measurement:
To print captured data (see page 290)
To copy text to the clip board (see page 290)
To copy a screen to the clip board (see page 291)

See Also - Toinstall a printer (see page 297)
To connect a LAN (see page 291)

To print captured data

1 From the menu bar, select File>Print....

The first time you access the print dialog, you are asked to install a printer (see page 291). Follow
the directions in the printer install dialogs that appear.

2 Inthe Print What section, select the desired display window.

To change the headers, footers, or margins, click Options... and specify the changes in the
resulting dialog box. When you are done, click OK.

4 In the Print range section, select either:
- All
- Time range
Sample range
Marker range

If you selected Time, Sample, or Marker, set the desired range by entering or selecting the from
and to values.

5 Click OK to print the specified data.
Data is printed from the smallest time/sample to the largest.

To print captured  Set up a generic/text only printer that prints to the "FILE:" port. In the Windows Add Printer Wizard:
datato ASClltext 1 Select a Local printer. (Do not automatically detect and install a plug and play printer.)
files 2 Select the FILE: port.
3 Select the Generic manufacturer and the Generic / Text Only printer model.

After you have set up the generic/text only printer, you can print captured data to it just like any
other printer.

Note that you can also export captured data to CSV format ASCII text files (see page 177).

See Also - To export data to CSV format files (see page 177)
To install a printer (see page 291)

To copy text to the clip board

1 From the listing display area, position the mouse cursor over the upper-left corner of the desired
display region.

2 Click and hold the left mouse button, then drag the mouse cursor to the lower-right corner.
Release the mouse button. A rectangle is drawn around the defined region (snaps to state lines
and bus/signal columns).
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3 From the shortcut list that appears, click Copy Text.

4 Open a word processor or spreadsheet program, paste the text into the program, and print the
pasted data text.

To copy a screen to the clip board
1 Click Edit>Copy Screen. The currently displayed window is copied into the windows clip board
buffer.
Paste the contents of the clip board buffer into a graphics editing program of your choice.
3 Print the screen from the graphics program.

To install a printer
Local and network printers are installed outside of the logic analyzer environment using the Windows
printer install wizard.
1 Click Start>Settings>Printers.
2 Click on an existing printer, or click Add Printer.
3 Follow the Windows printer install wizard instructions.

See Also - Toconnect a LAN (see page 291)

To connect a LAN
Local area networks (LAN) are installed outside of the logic analyzer environment using the Windows
network configuration wizard.
1 Click Start>Settings>Network and Dial-up Connections.
2 Click an existing connection, or click Make New Connection.
3 Follow the Windows network install wizard instructions.

See Also -~ "AXle based Logic and Pratocol Analysis - Quick Start Guide"
~ "AXle based Logic and Protocol Analysis - Installation Guide"
& "16850 Series Portable Logic Analyzers Installation/Quick Start Guide"
"Changing the Windows XP Firewall Settings" (in the online help)
Network Troubleshooting Guide (see page 320)
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Managing Software Licenses

To view active software license information / 294

To activate software licenses / 295

To access floating license servers / 296

To borrow floating licenses and return them early / 298

Starting with the 3.20 release of the Keysight Logic Analyzer application, you are able to order
floating (also known as counted) licenses for tools and other add-in software. (Previously, all licenses
were node-locked.)

With the 3.20 release of the Keysight Logic Analyzer application, you had to set up the
LM_LICENSE_FILE environment variable to access floating license servers. Starting with the 3.30
release, license servers are accessed from within the Keysight Logic Analyzer application, and you
must not use the LM_LICENSE_FILE environment variable any more.

Before you can use floating licenses, you need to set up a license server.

& "License Server Administration Guide" for more information on setting up license server.
Software Licensing Dialog (see page 423)
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To view active software license information

1
2

From the main menu, choose Help>Software Licensing....
In the Software Licensing dialog's Summary tab (see page 423):

Software Licensing

Summary |Activation I Floating License Servers I Borrow|

Checked-out Licenses
EE _;2] B833-7x Inverse Azsembler ~
=« _gl Advanced Custorization Environmert - Furtime Pack age
=« =, B4B07A-020, 10 available, 2 in use from dvugale
"?. 1 in uze by dvutest@dyugall
‘t‘j 1 in use by pwbB70iimt:33 [Borawed - returng 11/02/05 09:59:36]

EXE _;2] Advanced Switching Interface [451) Packet Analysis
+- % gl ARM11 and ARMTAAETH Inverse bssembler
+ _gl ARM7/9 AHB Inverse Assembler
+ % gl ARMTY Inverse Assembler &
PP BT T ) P ) - [
[ % indicates that the assocated software which uses this license iz not installed.]
Show Details I Copy to Clipboard I I Check License Availability I
oK [ Cancal ][ 2ol Help

You see all the software licenses that can be used.
Red check marks show floating licenses that are already in use.
Red "X"s show that software is not installed.

You can select a license and click Show Details... to see detailed information about the license.

You can copy all licensing summary information to the clip board.

When an "Advanced Customization Environment - Development Package" floating license is used,
it is taken for the whole session. You must open a new configuration to return the license.

When an "ASCIl Remote Programming Interface Package" floating license is used, it is taken for as
long as the Keysight Logic Analyzer application runs. You must close the application to return the

license.

See Also

To activate software licenses (see page 295)

To access floating license servers (see page 296)

To borrow floating licenses and return them early (see page 298)

294
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To activate software licenses

See Also

Keysight Logic and Protocol Analyzer User Guide

Follow the instructions on the Entitlement Certificate you received with your software purchase.
From the Keysight Logic Analyzer application's main menu, choose Help>Software Licensing....

In the Software Licensing dialog's Activation tab (see page 424), copy the Licensing Host ID. You
will need this when activating licenses.

Software Licensing @

| Summary| Activation | Floating License Servers | Borrow|

To purchase Entitlement Certfficate(s), contact your Keysight sales representative or go to
hitp:/Awww agilent.com.find/contactus

Licensing Host ID: IE‘EE .E]

[ ok [ cancel || 2opy Help

4 Visit the Keysight license redemption web site. The URL should be printed on the Entitlement

Certificate.

The license redemption web site will use the order number or other license activation code which
is printed on the certificate, along with the Licensing Host ID, to generate a license file. The
license file will be e-mailed to you.

To install the license file and enable the software, follow the instructions in the e-mail that
contains the license file.

Those instructions will tell you to install the license file in the proper directory on the logic
analysis system or floating license server and restart the Keysight Logic Analyzer application or
license server. On a logic analysis system, the license directory is usually "C:\Program Files (x86)\
Agilent Technologies\Logic Analyzer\License". For the proper directory on a license server, see
the ~ "License Server Administration Guide".

The license file must have a .lic extension.

To view active software license information (see page 294)
To access floating license servers (see page 296)
To borrow floating licenses and return them early (see page 298)

295
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To access floating license servers

Before you can use floating licenses, you need to set up a license server (see A~ "License Server
Administration Guide").

1 Open the Keysight Logic Analyzer application (with the default configuration) so that no floating
licenses are in use.

From the main menu, choose Help>Software Licensing....
3 Select the Software Licensing dialog's Floating License Servers tab (see page 425).

Software Licensing @

Floating License Servers | Bomow

License Servers

@ 270

MOTE: Servers are searched in order from top to bottom for available licenses.

Green/Red status shows presence on networlk, not that a license server was found.

oK |[ Cancel |[ ppy ][ Heb

Toadd afloating 1 Click Add Server....
license server 2 Inthe Add License Server dialog, enter the port number and name of the floating license server.

H Add License Server @

Specify port number at server and name of server:

Port Number Server Name

(000 (@) o [EIEE

[ OK ] [ Cancel ]

The port number is typically 27000, but it can be different depending on how the floating license
server was set up.

Only enter names of computers (or logic analyzers) that are floating license servers. Otherwise, the
license manager interface hangs up for many minutes trying to determine if the computer is really
a floating license server.

3 Click OK to close the Add License Server dialog.
In the Software Licensing dialog, click Apply.

Tomoveaserver 1 Inthe License Servers list, select the license server you want to move.
up or down in the Click Move Up or Move Down.
searchorder 3 Click Apply.

N
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To refresh floating 1 Click Refresh.

license server The green or red server availability indicators are only a check of whether the computer is on the
status network, not of whether the license server software is running on that computer.

To delete afloating 1 In the License Servers list, select the license server you want to delete.
license server 2 Click Delete Server.
Click Apply.

See Also -~ "License Server Administration Guide"
To view active software license information (see page 294)
To activate software licenses (see page 295)
To borrow floating licenses and return them early (see page 298)
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To borrow floating licenses and return them early

To access the
Software Licensing
dialog's Borrow tab

To borrow floating
licenses

To return floating
licenses early

See Also

298

You can borrow floating licenses from a server for a period of time, for example, if you're taking a
logic analyzer (or a computer running the Keysight Logic Analyzer application) out of the office (or
just off the network). When a borrowed license's time expires, the license is automatically returned to
the server. However, you can also return licenses early.

1 From the main menu, choose Help>Software Licensing....
2 Select the Software Licensing dialog's Borrow tab (see page 426).

Software Licensing IEI

Bomow Licenses

Click on the Borow button to borrow additional licenses used by thiz configuration.

Borow | until |11/ 9/2006 v | [oga3am =

Retum Bonmowed Licenses

The following licenses cannot be retumed while licenzes are il checked out.
=2 i‘j Advanced Customization Environment - Runtime Package [retums 11/02/05 03:56:18]
=, Bomowed from dvugalg

0K ] [ Cancsl Apply Help

1 Set up the configuration (or open a configuration file) that uses the software you need to borrow
licenses for.

Access the Software Licensing dialog's Borrow tab.

3 Inthe Borrow Licenses area, enter the date and time when the borrowed license will be returned.
The default time is seven days. The minimum time is ten minutes.

4 Click Borrow.

Repeat these steps to borrow additional licenses.

When returning borrowed floating licenses early, all borrowed licenses must be returned. You are not
able to return borrowed licenses while any licenses are checked out.

1 Open the Keysight Logic Analyzer application (with the default configuration).
2 Access the Software Licensing dialog's Borrow tab.
3 Inthe Return Borrowed Licenses area, click Return.

Return Borrowed Licenses

The following licenses are currently borrowed for exclusive use on this system:
= i‘j Advanced Customization Environment - Runtime Package [returns 11/02/05 03:59:37)
=, Bomowed from dvugals

Click on the Return button to return all borrowed licenzes early.

To view active software license information (see page 294)
To activate software licenses (see page 295)
To access floating license servers (see page 296)
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9 Updating Software

You may be able to install logic analyzer software from the logic analysis system's hard disk
(depending on when it shipped from the factory or the application install CD that was last used).

To update, add, or remove logic analyzer software, or to remove the install packages from previous
releases (and free disk space):

1 Inthe Keysight Logic Analyzer application, choose Help>Software Update....
2 In the Add or Remove Keysight Logic Analyzer Software tool:

To update software: click Update Software and select the software you want to update; then,
click Update Selected.

® Add or Remove Logic Analyzer Software |Z||§|r5__<|
ﬁ Awvailable updates for currently installed software
Apply software updates by pressing the [Update Selected] button, Sart by ¢ |Mame v |
Update
Software
Mame Size
Keysight Logic and Protocol Analyzer 05,99,9041 26 Aug 2014 708.23ME
@ [7] keysight Logic and Protocol Analyzer Demo Center 05,99,9041 26 Aug 2014 374.05ME
Add [ keysight Logic and Protocol Analyzer Update Tool 05,99,9041 26 Aug 2014 0.80MEB

Software

=

Remave
Software

©

Manage
Releases

Select Al Select Mone Update Selected

To add software: click Add New Software and select the software you want to add; then, click
Add Selected.

When adding new software, you can show all versions or just the latest version.

KEYSIGHT
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® Add or Remove Logic Analyzer Software

ﬁ Available new Software
Install software by selecting applicationis) to be added then press Sart by ¢ |Mame W |
Update the [Add Selected] button,
Software
[ Keysight Logic and Protocol Analyzer 05,99,9041 26 Aug 2014 708.23ME
Keysight Logic and Protocol Analyzer Demo Center 05,99,9041 26 Aug 2014 374.05ME
@ [ Keysight Logic and Protocol Analyzer Update Tool 05,99,9041 26 Aug 2014 0.80MEB
Add
Software
&=
Remave
Software
I )
E_.
Manage
Releases
Select Al Select Mone Inchude older versions Add Selected

To remove software: click Remove Software and select the software you want to remove; then,
click Remove Selected.

® Add or Remove Logic Analyzer Software

ﬁ Currently Installed Software
Uninstall software by selecting application{s) to be removed then Sart by ¢ |Mame W |
Update press the [Remove Selected] button,
Software
Mame Date Instal... Size
@ Keysight Logic and Protocol Analyzer 05,99,9041 26 Aug 2014 708, 23MB
[ Keysight Logic and Protocol Analyzer Demo Center 05,99,9041 26 Aug 2014 374.05ME
Add [ keysight Logic and Protocol Anakyzer Update Tool 05,99,9041 26 Aug 2014 0,50ME
Software
&=
Remave
Software
1
E_.
Manage
Releases
** Other software in the system requires this application, IF you
Select Al Select Hone still want to remaove this application, use "Add or Remove Remove Selected
Programs" under Start, Contral Panel,

To remove old releases and free disk space: click Manage Releases and select the release
whose files you want to remove; then, click Remove Selected.
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® Add or Remove Logic Analyzer Software

ﬁ Manage Available Releases
The following releases have been copied locally to this machine, Select one {or more) and
Update press [Remove Selected] if vou no longer want to keep the local copy, freeing up the disk space,
Software
Software Release Date Copied Size
@ DD 03,60,0002, 33 installers, installed From COJDVD 12 Jan 2007 519,43MB :
O
Add O
i nEiE [] OVD 03.80.0003, 41 installers, installed from COJOVD 05 Jul 2009 933, 74MB
O
&
Remave
Software
Manaae
Releases
** One or more of the applications From this release are installed, Total Size 3.59GB
(There is more than one entry grayed. Applications are installed From more
than one release and should not be, Please use [Update Software] to update
to latest versions afterwhich all but the last release can be removed.)
Remove Selected
Select All Unused Select MNone

Note that, when adding updating, or removing software, you can select all software or none, and
you can sort the software list by name, version, size, or date.

See Also  You can also download and install the latest versions of logic analyzer software from the Keysight
web site:
= "http://www.keysight.com/find/la-sw-download"
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Solving Problems

When troubleshooting problems or looking for more information, see:
If starting in offline mode is unexpected (see page 304)
If an ALA format configuration file won't open (see page 305)
Interpreting Error Messages (see page 306)
License Problems (see page 314)
Running Self Tests (see page 315)
Accessing Japanese Online Help (Windows XP) (see page 317)
Network Troubleshooting Guide (see page 320)
Remote Desktop Set Up (see page 322)

For More Information (see page 323)
Keysight Logic Analyzer Readme

KEYSIGHT
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10  Solving Problems

If starting in offline mode is unexpected

When starting the Keysight Logic Analyzer application on a logic analysis system or logic analyzer,
you expect to connect to local hardware. If you have set up to auto-connect to a remote logic
analysis system or logic analyzer, you expect to connect to the remote hardware. If the Keysight
Logic Analyzer application starts in offline mode instead:
It could be that the Keysight Logic Analyzer application is already running a local session. You can
run multiple instances of the application, but if there's a local session is already running,
additional instances start in offline mode.

In the case where you have set up to auto-connect to a remote logic analysis system or logic
analyzer, it could be:

The remote system is powered-down or off the network. In this case, you are given an
information dialog about the system being offline before starting in offline mode.

The remote system is in the process of having its software updated.

The remote system software has been updated, resulting in an "incompatible remote service".
In this case, make sure the same version of software is installed on the local computer or logic
analysis system.
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If an ALA format configuration file won't open

10

If an ALA format configuration file won't open because modules are incompatible, you can still load
the setup information from the ALA format configuration file:

1

5

Load the incompatible ALA format configuration file in offline mode.
(If you're only interested in looking at the data, you can ignore the following steps.)

Save the configuration's setup information as an XML format configuration file (see To save a
configuration file (see page 176)).

Go back online (see Returning to Online Analysis (see page 75)).

Open the XML format configuration file (see To open a configuration file (see page 188) and
possibly To transfer module setups to/from multi-module systems (see page 190)).

Save the loaded setup information to an ALA format configuration file.

This procedure converts an incompatible ALA format configuration file into one that is compatible.

Keysight Logic and Protocol Analyzer User Guide
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Interpreting Error Messages

To locate the error you received, use the help window's Search tab to search for key words in the
error message.

Error Messages (see page 306)
Warning Messages (see page 311)
Informational Messages (see page 312)

See Also - Solving Problems (see page 303)

Error Messages

Acquisition Errors (see page 306)
Bus/Signal Errors (see page 306)
File Errors (see page 308)
Hardware Errors (see page 309)
Help File Errors (see page 309)
Trigger Errors (see page 309)

See Also - Interpreting Error Messages (see page 306)

Acquisition Errors

An acquisition  When in the state acquisition mode, the logic analyzer requires a clear clock signal no faster than the
error has occurred  maximum state clock speed (see Specifications and Characteristics (see page 528)). Poor state clock
due to state clock ~ Quality may be caused by loading in the device under test. It may also be caused by a clock setup
edges occurring (see page 113) in the Sampling Setup dialog that is a combination of several signals which combined
together violate the clock specification. When your clock setup uses multiple edges, the logic
too close together. analyzer's setup/hold time typically increases (see Specifications and Characteristics (see
This could be the  page 528)). When you are using a clock speed near the specification, grounding every second or
result of: - Poor  third probe connection is recommended.

state clock quality
(signal integrity). -
Inadequate probe
grounding (try
multiple grounds
around clock
signals). - State
clock edges
spaced closer than
specifications
allow. - Multiple
clocks selected
and spaced closer
than specifications
allow.

Bus/Signal Errors

Maximum of 128 The logic analyzer cannot handle buses that contain more than 128 channels (signals). If you require
channels per Bus. ~ wider buses, try breaking the bus into two or more buses, for example Data_HI and Data_LO.
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Cannot group into
Bus. Maximum of
128 channels per

Bus.

The following
Bus/Signals are
required to have a
specific number of
assigned channels
because they are
locked. Please
correct the
following
Bus/Signals: name
(has num1
channels, requires
num2 channels)

Every Bus/Signal
requires at least
one assigned
channel. Please
assign channels to
the following
Bus/Signals:

Minimum of one
Bus/Signal with
assigned channels
required. Please
add a Bus/Signal.

name is locked and
cannot be deleted
because itis
required by
another tool in the
application. In
order to unlock it,
the following tools
must be deleted:
tool

Solving Problems 10

The logic analyzer cannot handle buses that contain more than 128 channels (signals). If you require
wider buses, try breaking the bus into two or more buses, for example Data_HI and Data_LO.

Some tools may "lock" buses and signals that are necessary to produce their output. The locked
buses and signals may have their specific channel assignments changed, but the total number of
channels on each bus or signal must stay the same. Please change the channel assignment for each
indicated bus or signal so that the width is num2. This message sometimes appears in combination
with the next one. In these cases, you may have changed a configuration to use half the pods for
sampling. Check the sampling tab.

Every bus or signal requires at least one channel. If you do not see the Bus/Signal named in the error
dialog, try scrolling the Bus/Signal listing. Certain tools may also have created buses or signals
within folders. If you are trying to avoid showing extra information on the viewer, delete the row (see
page 204) or column (see page 215) the bus or signal is in. This removes the information from the
viewer without losing the bus/signal setup information. This message sometimes appears in
combination with the previous one. In these cases, you may have changed a configuration to use half
the pods for sampling. Check the sampling tab.

The bus/signal setup cannot be closed because you have deleted all buses and signals. Folders only
contain buses and signals, but do not represent data mappings of themselves. In order to close the
dialog, select Add Bus/Signal. Assign at least one channel to the new bus or signal. Alternatively,
you can select Cancel and revert to the previous bus and signal assignments.

Some tools may "lock" buses and signals that are necessary to produce their output. Until the tool is
deleted via Tools>Overview, you cannot delete or rename the bus or signal.
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name is locked and
cannot be renamed
because it is
required by
another tool in the
application. In
order to unlock it,
the following tools
must be deleted:
tool

Cannot change pod
selection while
there are locked
Bus/Signals.

Cannot delete
folder because it
contains one or
more locked
children.

Unable to set setup
and hold times for
this Bus/Signal
since no channels
have been
assigned. Please
assign channels
before using setup
and hold.

Please enter a user
threshold value.

Please enter a
threshold value.

Some tools may "lock" buses and signals that are necessary to produce their output. Until the tool is
deleted via Tools>Overview, you cannot delete or rename the bus or signal.

Some tools may "lock" buses and signals that are necessary to produce their output. Until the tool is
deleted via Tools>Overview, you cannot modify the bus or signal by changing the pod in use.

Some tools may "lock" buses and signals that are necessary to produce their output. The folder you
have tried to delete contains a unique copy of at least one locked bus or signal. You can move the
locked buses or signals outside the folder, and then delete the folder. Alternatively, you can delete
the tool locking the buses or signals via Tools>Overview, and then delete the folder.

The possible valid range of setup and hold values depends on the clock setup used by the pods that
the channels are attached to. Without knowing which pods' channels are part of the bus or signal, it
is impossible for the logic analyzer to set appropriate ranges. Please assign channels to the bus or
signal, and then set setup and hold.

All pods will be set to the same threshold value. If you select OK without setting a value, the current
threshold values (at least one of which is different from the rest) are retained. Please check the dialog
and be sure all fields are filled in.

All pods will be set to the same threshold value. If you select OK without setting a value, the current
threshold values (at least one of which is different from the rest) are retained. Please check the dialog
and be sure all fields are filled in.

File Errors

Error tryingto  When the logic analyzer is started up, it replaces the old hardware_log.txt file. For some reason, this

remove file:  time the old hardware log was not able to be deleted. This could indicate a problem with the disk

"directory/hardwar that the file is stored on.
e_log.txt".
File "filename"  When the logic analyzer is started up, it creates a new hardware_log.txt file. For some reason, this
could not be  time the log was not able to be opened after creation. This could indicate a file system or disk
opened. problem.
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Hardware Errors

Analyzer
Calibration Failed
[time] - Instrument
may need service.

High speed system
clock failure -
Instrument may
need service. Sleep
Duration and
Count; duration,
counted.

The logic analyzer's pre-measurement calibration failed. Any data collected after receiving this error
message is possibly incorrect. If the failure is transient, cycling power may fix the problem. If the
failure is persistent, run Help>Self Test... or call your Keysight Sales Office to arrange for service.

The internal 100 MHz clock did not pass initialization tests. Any measurements are likely to be faulty.
Please contact Keysight Technologies sales or support at "http://www.keysight.com/find/contactus"
for information on getting the instrument repaired.

Help File Errors

Help file
information was
not found in the

registry. You may
need to reinstall
the tool.

Help file
information not
found in registry.
Cannot display
help.

Help file not found.
Cannot display
help.

The HTML Help file
"filename" was not
found. You may
need to re-install
the product.

The HTML Help file
"filename" was not
found. You may
need to re-install
the tool.

The logic analyzer could not find a registry entry for the help file associated with the tool. If you have
done a custom installation of the tool, you must also install the help file to access help. If the problem
persists after re-installing, please contact Keysight Technologies sales or support at
"http://www.keysight.com/find/contactus" for assistance.

The logic analyzer could not find a registry entry for the help file associated with the tool. If you have
done a custom installation of the tool, you must also install the help file to access help. If the problem
persists after re-installing, please contact Keysight Technologies sales or support at
"http://www.keysight.com/find/contactus" for assistance.

The help file was not found where specified by the registry. It may have been deleted or moved. You
can search the drive where the logic analyzer software is installed for .chm files, or re-install the tool.

The help file was not found where specified by the registry. It may have been deleted or moved. You
can search the drive where the logic analyzer software is installed for the file, or re-install. To
re-install, close the logic analyzer application and run the setup program on the logic analyzer CD.

The help file for the tool was not found where specified by the registry. It may have been deleted or
moved. You can search the drive where the logic analyzer software is installed for .chm files, or
re-install the tool.

Trigger Errors

Only one action per
timer per branch is
allowed.

A branch is the collection of actions after a "Then" in an Advanced Trigger step. Some steps, such as
Advanced 2-Way Branch (see page 462), may have multiple branches. Within a branch, only one of
Start from reset, Stop and reset, Pause, or Resume is allowed per timer. For more on timers, see To
configure a timer (see page 139).
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Only one action per
counter per branch
is allowed.

Only one store
action per branch
is allowed.

Only one reset
occurrence
counter action per
branch is allowed.

No more edge
resources available
for this pod pair.

No more pattern
resources available
for this pod pair

Branch expression
is too complex

Trigger
Specification is too
complex

Replacement
failed. Maximum
number of
sequence steps
exceeded.

Unable to insert
step. The maximum
number of
sequence steps are
already allocated.

310

A branch is the collection of actions after a "Then" in an Advanced Trigger step. Some steps, such as
Advanced 2-Way Branch (see page 462), may have multiple branches. Within a branch, you can not
both Increment and Reset the same counter. You can increment one and reset the other. For more
on counters, see To configure a counter (see page 140).

A branch is the collection of actions after a "Then" in an Advanced Trigger step. Some steps, such as
Advanced 2-Way Branch (see page 462), may have multiple branches. Within a branch, you can set
Store sample or Don't store sample but not both in the same branch. If you do not specify any store
actions, default storage (see page 157) is used.

Abranch is the collection of actions after a "Then" in an Advanced Trigger step. Some steps, such as
Advanced 2-Way Branch (see page 462), may have multiple branches. Within a branch, you can only
specify Reset occurrence counter once.

The logic analyzer hardware can only handle two edge statements per pod pair in Full Channel
Timing Mode (see page 492) or Half Channel Timing Mode (see page 492), or one edge statement
per pod pair in Transitional / Store Qualified Timing Mode (see page 492). If the edges are on
different signals, try probing one of the signals with another channel on another pod pair. If all the
edges are being used on the same signal, replace the "either edge" terms with "rising edge OR falling
edge". See To insert events (see page 156) for how to replace "either edge".

The logic analyzer hardware has a limited number of pattern (bus value) variables per pod pair. If the
values you are checking for are on different buses, try probing one of the buses with another pod
pair.

The expression in one of the branches of the trigger specification is too complicated for the logic
analyzer. The logic analyzer first combines all AND terms and then ORs the expressions together.
AND terms that have more than 4 events use twice the resources. Try rewriting the branch
expression to use more OR terms, or delete some events.

One situation that leads to this error is using the In Range and Not In Range operators with buses
that span more than 2 pod pairs. These operators are limited to buses that span 2 or fewer pod pairs
(up to 64 bits wide).

Although no single branch expression is too complex, the total number of ANDs and ORs has
exceeded the logic analyzer's resources. Try simplifying some expressions in some steps, or removing
steps altogether.

The logic analyzer translates the trigger you specified into internal sequence steps. Different trigger
functions use different numbers of internal sequence steps. Also, the "trigger and fill memory" action
requires an additional internal sequence step each time it is used in state acquisition mode. One
possible way to simplify the trigger specification is to replace all other "trigger and fill memory"
actions with a "goto N" action that points to a "Find anything then trigger and fill memory" step.

The logic analyzer translates the trigger you specified into internal sequence steps. Different trigger
functions use different numbers of internal sequence steps. Also, the "trigger and fill memory" action
requires an additional internal sequence step each time it is used in state acquisition mode. One
possible way to simplify the trigger specification is to replace all other "trigger and fill memory"
actions with a "goto N" action that points to a "Find anything then trigger and fill memory" step.
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Too many
sequence steps.

Goto action
specifies an
undefined step.

Counter event
specified both true
and false in the
same product term

Cannot use <, <=,
>, >=for a bus with
clock bits that
spans pod pairs

Cannot specify a
range on a bus with
clocks bits that
spans pod pairs
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The logic analyzer translates the trigger you specified into internal sequence steps. Different trigger
functions use different numbers of internal sequence steps. Also, the "trigger and fill memory" action
requires an additional internal sequence step each time it is used in state acquisition mode. One
possible way to simplify the trigger specification is to replace all other "trigger and fill memory"
actions with a "goto N" action that points to a "Find anything then trigger and fill memory" step.

The last step in the trigger sequence includes the action "Goto next". Because there is no next step,
the logic analyzer cannot run and look for a trigger. Select Setup>(Logic Analyzer
Module)>Advanced Trigger..., and change the action for the last trigger step.

In the trigger specification, at least one branch ANDs together "bus equals X" and "bus not equal X".
Because this condition can never be true, the logic analyzer will not trigger and does not start the
acquisition. If you intend to have it run until you press stop, use the trigger function Run Until User
Stop, found under the "Other" tab in advanced trigger.

You have defined a bus that both spans pod pairs and includes a clock bit. The clock bits are
numbered the same as the pod they are located on, and it is possible for them to be the channel that
is not on the same pod pair as the others. Check the channel assignment in the Buses/Signals (see
page 395) tab of the Setup dialog. The logic analyzer will not run until this problem is corrected.

You have defined a bus that both spans pod pairs and includes a clock bit. The clock bits are
numbered the same as the pod they are located on, and it is possible for them to be the channel that
is not on the same pod pair as the others. Check the channel assignment in the Buses/Signals (see
page 395) tab of the Setup dialog. The logic analyzer will not run until this problem is corrected.

Warning Messages

You are currently
running "Offline,"
so running the
analyzer is not
possible. If you
wish to create
"fake" data while
offline, go to "Edit
-> Options" and
select "Create Data
When Offline".
Note: This setting
is persistent from
session to session.

This module is
already being used
by another
instance of the
application. You
are now working
Offline.

The logic analyzer is running in offline mode. Offline mode means that the logic analyzer software
does not have access to logic analyzer or logic analysis system hardware. If you have a logic analyzer
attached, please check the connection. For more on running with fake data, see Options Dialog (see
page 412). Fake data is useful when learning how to use the logic analyzer software.

The logic analyzer hardware is attached to an open instance of the logic analyzer software. If you
need to acquire data, locate that instance from the Windows taskbar. The Local/Remote/Offline
indicator is at the bottom of the application window. In offline mode, the software can still work with
saved data.
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Event specified
both true and false
in the same
product term

Timer n value
checked as an
event, but no start
action specified.

Counter n value
checked as an
event, but no
increment action
specified.

The Bus/Signals
listed below could
not be loaded from
the configuration
file. Please recheck
your Trigger since
it may have
changed.

Slow or missing
clock in Trigger
Stepn...

In the Advanced Trigger dialog, one of the branches for one of the steps checks that an event is both
true and not true. An event may be a bus or signal equal to a value, a timer expiring, or a count
exceeding some value. Because of the AND combination, the branch cannot be true. You may want
to modify the trigger to use either an OR combination of the events, or separate them into different
branches or steps. For more on constructing complex triggers, see To replace or insert trigger
functions into trigger sequence steps (see page 142). For more on how to interpret the trigger
sequence, see Reading Event and Action Statements (see page 139).

In the Advanced Trigger dialog, the trigger sequence checks the value of a timer that was never
started. Timers need to be explicitly started in a previous trigger step. See To configure a timer (see
page 139) for more information.

In the Advanced Trigger dialog, the trigger sequence checks the value of a counter that is never
incremented. Counters need to be incremented in the action statements of a trigger step. See To
configure a counter (see page 140) for more information.

The configuration file you just loaded was created on a logic analyzer with more pods than this
model. Because of this, some buses and signals which rely on the additional pods could not be
loaded. If these buses or signals were used in the trigger sequence, the trigger sequence will have
changed. You may be able to work around this by assigning different channels to the affected buses
and signals, and re-creating the trigger sequence.

The logic analyzer is not able to detect the state clock, and is therefore unable to take samples and
evaluate the trigger sequence. If your device under test's clock is bursty, this may be expected
behavior. If it is not, please check all probing connections. To verify the clock signal is being received,
you can assign the clock channels to a bus in timing acquisition mode and acquire data.

Informational Messages

Filling memory
after trigger...

Trigger inhibited
during prestore...

Waiting in Trigger
Stepn

"No signal activity.
Check connection,
threshold, and
stimulus."
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The logic analyzer has triggered and is filling memory. Due to either a slow clock or storage
qualification in state acquisition mode, or infrequent transitions in transitions-only timing acquisition
mode, the logic analyzer is taking enough time to fill memory that this message is showing.

The logic analyzer is in timing acquisition mode. In timing acquisition mode, the logic analyzer fills
the designated amount of memory before searching for the trigger. If this message is showing, the
logic analyzer is filling memory and has not yet begun to compare data to the trigger sequence. To
capture triggers that happen during the beginning of a device under test's boot sequence, be sure to
set the trigger position in the Sampling tab to 100% poststore.

The logic analyzer is waiting for a sample that matches the events defined in step n of the trigger
sequence. Sometimes the event is rare, causing long waits. If you feel that the logic analyzer should
have triggered already, check the trigger sequence in Advanced Trigger. For more on triggering, see
Specifying Advanced Triggers (see page 138).

This channel appears to be completely quiet.
Check the probe connection between the analyzer and the device under test.

Check the threshold voltage setting (see Setting the Logic Analyzer Threshold Voltage (see
page 91)).
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"No stable regions.
Check clock and
thresholds."

"No voltage scan:
Channelin pod
with assigned
clock."

"One or more
stable regions
found."

"Only a few
transitions
detected. Change
stimulus or
increase
measurement
duration."

"Stable region at N
ns is an estimate."

"The stable region
extends beyond
the limits of the

display."
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Check that the device under test is turned on and is running the appropriate diagnostic or other
stimulus program.

If all these things are set up correctly, activity will be shown in the Analyzer Setup dialog's
Buses/Signals tab (see page 395).

A common possibilities exists:

1 The signal on this channel is asynchronous to the clock defined for the logic analyzer. If this is the
case, there is no stable relationship between the times when the signal switches and when the
clock arrives.

The signal on this channel was observed to toggle fewer than 500 times. The characterization may be
accepted as it stands or you may wish to change the stimulus program or diagnostic in the device
under test to increase the toggle rate.

This message only appears for certain bus probes (not general purpose probes).

This channel is active, but the signal does not switch within 5 ns before or after the clock. For
example, this could occur if the propagation delay in the device under test from clock to data is
greater than 5 ns and the clock period is greater than 10 ns (slower than 100 MHz).

Keysight Logic and Protocol Analyzer User Guide 313



10

License Problems

314

Solving Problems

Some problems that can occur with licenses are:
License Not Available (see page 314)
Floating License Server Communication Timeout (see page 314)

License Not Available

See Also

If you attempt to use a software feature that requires a license, and a license is not available, the
License Not Available dialog appears.

Depending on the situation, there are several ways to solve this problem:

If all licenses are in use, you can wait until one of them becomes available again. If there is only
one license, the License Not Available dialog shows you who is using the license. If there are

multiple licenses, you can view the active software license information (see page 294) to see the
license users.

If all licenses are in use or there are no licenses, you may be able to get a license from another
license server (see To access floating license servers (see page 296)).

If the license management software detects that one of your license servers is unavailable, make
sure the computer or logic analyzer hosting the license server is running, is accessible over the
network, and is running the license service. For more information, see the . "License Server
Administration Guide".

If an expected node-locked license is not found, make sure the license file is located in the
"License" subdirectory under the installation directory (typically C:\Program Files (x86)\Agilent
Technologies\Logic Analyzer), and make sure the license file has the .lic extension.

If you decide to purchase additional licenses, contact Keysight Technologies (see
"http://www.keysight.com/find/contactus"). When you get your Entitlement Certificate, activate
your licenses by using the License Activation Wizard (see To activate software licenses (see
page 295)).

Managing Software Licenses (see page 293)

Floating License Server Communication Timeout

When floating licenses are used, the license subsystem checks for communication with the license
server every two minutes.

After 10 minutes of communication loss (6 checks), licenses are considered lost, and you are given a
message about the server that is no longer communicating and the features that are disabled.

Depending on the feature, you may be able to continue working in the Keysight Logic Analyzer
application, or you may be forced to exit the application. In either case, you are able to save your
setup and data to a configuration file.

If you are able to continue using the Keysight Logic Analyzer application with disabled features, the
communication checks continue every two minutes. If communication with the license server is
re-established, an information dialog tells you about the server and features that have been
re-enabled.

When communication with a floating license server is lost, make sure the computer or logic analyzer
hosting the license server is running, is accessible over the network, and is running the license
service. For more information, see the A "License Server Administration Guide".
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Running Self Tests

Solving Problems

10

The Self Test menu checks the major hardware functions of the logic analysis system to verify that it

is working correctly.

Because the most recently acquired data will be lost, be sure to save important data before

running self tests.

1 From the menu bar select Help>Self Test....

If you have acquired data, a warning message appears, "Running self-tests will invalidate

acquired data"; click OK to continue.

Analysis Systern Self Tests For Host grizzly24
Select options
[T Include interactive kests
[T rum repetitively
[ stop on Fail D

[7] Doubla-click iterm ko ctart

36-Channel Logic Analyze

Set reporting level: Current = 0

Select suites {slots)

Progress & Statistics
Overall

Tests seleched: 1

Fallures: 0

Select tests

Interface FPGA Register Test o]
FPGA to FPGA Communication Tes
SPI Bus Comrmunication Test
EEPR.CM Test

Probe ID Read Test il

Results

...PC Board Revision Test ended. Result: Passed -
...136—Channel Logic Analyzer(l) ended. Result: Pas=ed
Stop time: 20140709 20:58:31
—————————— Result Summary ——————————
All tests passed.
========== End of Analysi= System Self Test Run ========== =
A i) r
Stop [ Reset ] [ Logs... ] [ Help ] [ Close

2 Inthe Analysis System Self Tests dialog, select the self test options:

Include interactive tests — causes interactive tests to appear in the selection lists.

Run repetitively — runs the selected tests repetitively until you click Stop.
Stop on fail — if you are running multiple tests or running tests repetitively, this causes the

tests to stop if there is a failure.

Double-click item to start — lets you double-click a test to start it.

3 Set the reporting level.

Higher levels produce increasingly verbose output.

Select the tests you want to run.
Click Start.

~N O o1 &
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If you have a slotted instrument, select the suites you want to run.

If you have a multiframe configuration, select the instruments you want to test.
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As the tests are running, the results are reported in the lower part of the dialog and saved to a log
file.

To stop running test, click Stop.
To reset the self-test options, click Reset.
To view the log file, click Logs..., select the log file you want to view, and click Open.

If, after completing the self tests, you have failures or you have questions about the performance of
the logic analysis system, contact Keysight Technologies sales or support at
"http://www.keysight.com/find/contactus".

See Also - For More Information (see page 323)
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Accessing Japanese Online Help

On Windows XP

1

Solving Problems

10

From the Windows Start menu, choose Start>Control Panel>Regional and Language Options.

= E-mail
Outlook Express

Internet
Internet Explorer

E’ ViewManager

Keysight LPA

Windows Update

Set Program Access and
Defaults

@ Tour Windows XP

Windows Movie Maker

All Programs D
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Q My Documents

3 My Recent Documents »

g’ My Computer

g My Network Places

g* Control Panel 3

t\% Printers and Faxes

@ Help and Support

p Search

=7 run...

_| Log Off @| Shut Down

(5. Accessibility Options
FE Add Hardware

_7,_‘) Add or Remove Programs
48 Administrative Tools

:)9 Date and Time

@ Dizplay

I Folder Options

ﬁ Fonts

s Game Controllers

9 Internet Options

@@ Keyboard

'\j Mouse

ﬂ.- Metwork Connections
I., Phone and Modem Options
=} Pointer Devices

'% Power Options

©2y Printers and Faxes

gional and Language Options
% Scanners and Cameras
@ Scheduled Tasks
93. Sounds and Audio Devices

a’ Speech

Q Symantec Livelpdate
':g System

a Taskbar and Start Menu
ﬁ User Accounts
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2 In the Advanced tab of the Regional and Language Options dialog:
a Inthe "Language for non-Unicode programs" box, select Japanese.

Regional and Language Options

| Regional Options | Languages | Advanced

Language for non-Unicode programs

This system setting enables non-Unicods programs to display menus
and dialogs in their native language. ft does not affect Unicode
programe, but it doss apply to all users of this computer.

Select & language to match the language version of the non-Unicode
programs you want to use:

N

Code page conversion tables

sma A~
- Japanese] —
- Traditional Chinese Bigs)

- Korean)

- Arabic)

- Hebrew) e

Default user account settings

[ Apply all settings to the cument user account and to the default
user profile

[ ok ][ cencsl |[ pply |

b Click OK to close the Regional and Language Options dialog.
3 Inthe dialog that appears, select the files to copy:

On a logic analyzer or logic analysis system, the dialog asks if you would like to use existing
files or recopy files from the Windows CD-ROM; click Yes to use the existing files.

4 Adialog appears asking if you would like to restart your computer; click Yes to restart your
computer.

5 After your computer restarts, start the Keysight Logic Analyzer application, and choose
Help>Help Language>Japanese.

Help

Help Topics F1
Help On Probes

Help On Windows

Help On Tools

* v v v

Help Language

43¢ Show Demo...

Self Test...

Logic Analyzer Upgrade...
Software Licensing...
? About...

Now, when you access the online help, you get the Japanese version.
On Windows 7:
1 From the Windows Start menu, choose Start>Control Panel>Region and Language.

2 In the Administrative tab of the Region and Language dialog, click the Change system locale
button.

3 Inthe Region and Language settings dialog box, select Japanese from the Current system locale
listbox.
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4 Click OK and then click Apply.

5 After your computer restarts, start the Keysight Logic Analyzer application, and choose
Help>Help Language>Japanese.
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Network Troubleshooting Guide

Network Setup

Network Access
Issues

Login Issues

Using with
Multiframe

Network Hardware
and Configuration

320

Network Setup (see page 320)

Network Access Issues (see page 320)

Login Issues (see page 320)

Using with Multiframe (see page 320)

Network Hardware and Configuration (see page 320)
Network Topology (see page 321)

Known OS Issues (see page 321)

Logic Analyzer Specific Issues (see page 321)

Keep System Protected, Up-To-Date (see page 321)

For information on setting up logic analysis systems on the network (and in multiframe
configurations), refer to the ~ "AXle based Logic and Protocol Analysis - Installation Guide"

Is the logic analysis system registered with DNS?
Is the logic analysis system registered with DHCP?

The link activity light must be on. If these LEDs are not on, the LAN segment may be dead.
Can system be accessed on the network from another computer?

Note: if on a network without a DHCP server, it can take up to 5 minutes before auto-negotiation
configures an IP address. Use ipconfig to verify that the IP address is not 0.0.0.0 before trying to
do any network activity.

What IP address does ping hostname yield?
What IP address does nslookup hostname yield?
Can system be accessed via UNC in a Windows Explorer (\\hostname)?

Are the systems all in the same subnet? If not, do they have normal IP address (that is, not one of
the following 'unroutable' IP addresses):

10.x.%.x

172.16.x.x

192.168.x.x

224.0.0.0 (multicast-reserved)

Is the Windows Network Firewall enabled? If so, is it configured correctly? (See "Changing the
Windows Firewall Settings" (in the online help))

How are you logged-in? (Workgroup vs. Domain).
Are there different behaviors between workgroup and domain logins?

Is the agLogicSvc.exe service running on each system?

If you changed any network cables, you need to re-initialize the aglLogicSvc.exe service by
stopping it and restarting it or by rebooting. Has this been done?

All Gbit LAN cards on a Gbit LAN must use the same "Jumbo Frames" setting (see the LAN cards'
advanced properties dialog). Also, if a switch/hub is used, you must make sure it supports the
same size "Jumbo Frames" setting.

Which OS is running? (Windows XP, Windows 7, Windows 8, or Windows Vista)
How many network cards? (Motherboard built-in T00Base-T, gigabit LAN)
From command prompt, run ipconfig /all for detailed configuration info.

From command prompt, run ipconfig /release to release current IP addresses.
From command prompt, run ipconfig /renew to re-obtain IP addresses.
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Network Topology - On public LAN? On private LAN? Cross-over cable? Multiple networks?
Configurations:
Stand-alone
1 network adapter - LAN.
1 network adapter - cross-over cable.
1 network adapter - private (switch or hub).
2 network adapters - LAN + cross-over cable.
2 network adapters - LAN + private (switch or hub).

Known OS Issues - Are the SSDP and UPnP services running? (SSDP = Manual, UPnP = Automatic).
On some systems, the SSDP Discovery Service suddenly wakes up and starts using a lot of CPU
time. This is a 'manual’ service, which listens for a Universal Plug-n-Play request, and is thus
started when a particular packet is received.
When this happens, the SSDPSRW task starts, stops, and starts again in a loop.
To disable the service, choose My Computer>Manage>Services>SSDP Discovery
Service>Properties and set to Disable.
Then, set the SSDP service back to manual.
Failure to do this can cause the system logger to fill up and other nasty side effects.
Is the Computer Browser service running? If all systems are Windows XP, or if there is a DHCP
server on the network, it may not be necessary for Computer Browser to be running. Furthermore,
if the domain name server is NT 4.0, running computer browser on the network can lock out the
'real' domain server making it impossible for people on the network to log in reliably.

Logic Analyzer - Are there any Keysight Logic Analyzer application specific problems (application or service) being
Specific Issues seen? (Connection error dialogs, crashes, other).
Keep System - Use Windows Update to keep up-to-date on critical updates and service packs.
Protected, . Keep the virus definitions up-to-date in your anti-virus software.
Up-To-Date . |nstall any Keysight Logic Analyzer application updates using their InstallShield packages.

The local Administrator password should not be empty.

Keysight Logic and Protocol Analyzer User Guide 321



10  Solving Problems

Remote Desktop Set Up

If your logic analysis system has the Windows XP Professional or Windows 7/8 operating system, it
supports Remote Desktop Protocol (RDP) connections.

To enable Remote Desktop connections to the logic analysis system, see the Remote Desktop topics
in the Windows XP / Windows 7/8 online help:
From the Windows Start menu, choose Start>Help and Support.
2 In the Help and Support Center window, enter "Remote Desktop" in the Search field; then, click
the green arrow button to start the search.
3 Go to the topic on setting up the computer to use Remote Desktop, and follow its instructions.

When you set up a computer to use Remote Desktop, it is enabled as an exception in the operating
system's firewall.

See Also - " Changing Windows Firewall Settings, XP Service Pack 2" (in the online help)
" Changing Firewall Settings, XP Service Pack 1" (in the online help)
" Changing Firewall Settings, Windows 7 “ (in the online help)
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For More Information

Documentation

Quick
Start/Installation
Quide

Probing
Documentation

Online Help
System

Keysight
Technologies Web
Sites

Corporation/Conta
ct

Product
Information

See Also

Keysight Logic and Protocol Analyzer User Guide

The Quick Start/Installation Guide gives you information on how to connect system peripherals and
probing. Also included is an overview of the interface and information on installing software
upgrades. Use this guide to quickly get familiar with the analyzer and also as a future reference for
keeping your analyzer up-to-date and running properly.

& "AXle based Logic and Protocol Analysis - Quick Start Guide"
& " AXle based Logic and Protocol Analysis - Installation Guide"
& "16850 Series Portable Logic Analyzers Installation/Quick Start Guide"

For more information on general-purpose probing, QFP package probing, target connector and
connectorless probing, and other probing options, see:

& "Probing Selection Quick Reference Card"
X "Probing Solutions for Logic Analyzers" (@ "latest version on web")
& "Logic Analyzer Probing Solutions"

For more information on analysis probes and other processor and bus solutions, see:
& "Processor and Bus Support for Logic Analyzers" (& "latest version on web")
& "Processor, Bus, and FPGA Support for Logic Analyzers"

The online help gives you product reference and feature information. Also included is a tutorial (see
page 56) showing you how to make a basic measurement and containing links to time-saving
features and concepts.

Corporation - "http://www.keysight.com"
Contact Us - "http://www.keysight.com/find/contactus”
Email Updates - "http://www.keysight.com/find/emailupdates"

Logic Analysis - "http://www.keysight.com/find/logic"
Logic Analysis Software Download - "http://www.keysight.com/find/la-sw-download"
Software on CD - "http://software.cos.keysight.com/LogicAnalyzerSW"

Tutorial - Getting to know your logic analyzer (see page 56)
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Logic Analysis - When should you use an oscilloscope? (see page 326)
Basics . When should you use a logic analyzer? (see page 327)
What is a logic analyzer? (see page 328)

Timing analyzer:
Sampling clock (see page 328)
Sampling (see page 328)
- Triggering (see page 329)
State analyzer:
Sampling clock (see page 330)
Sampling (see page 331)
- Triggering (see page 331)

Other Logic - Pod and Channel Naming Conventions (see page 333)

Analysis Concepts . Why Are Pods Missing? (see page 334)
Memory Depth and Channel Count Trade-offs (see page 335)
Transitional Timing (see page 337)
Understanding State Mode Sampling Positions (see page 339)
Understanding Logic Analyzer Triggering (see page 341)
ALA vs. XML, When to Use Each Format (see page 352)
Multiframe Logic Analysis Systems (see page 353)
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I Concepts

When should you use an oscilloscope?

[ Tutorial Home (see page 56) ] [ Next Topic (see page 327) ] [ Previous Topic (see page 56) ]

Generally, an oscilloscope is used when you need precise parametric information such as time
intervals and voltage readings.

More specifically:

When you need to measure small voltage excursions on your signals such as undershoot or
overshoot.

You can measure this voltage

When you need high time-interval accuracy. Oscilloscopes can capture precise parametric
information such as the time between two points on a rising edge of a pulse with very high
accuracy.

You can measure this time
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When should you use a logic analyzer?

[ Tutorial Home (see page 56) ] [ Next Topic (see page 328) ][ Previous Topic (see page 326) ]

Generally, a logic analyzer is used to view timing relationships among many signals, or if you need to
trigger on patterns of logic highs and lows. A logic analyzer reacts the same way as the logic circuits
do when a voltage threshold is crossed by a signal in the device under test. It will recognize the
signal to be either low or high.

More specifically:
When you need to see many signals at once.

Logic analyzers are very good at organizing and displaying multiple signals. A common task is to
group multiple signals into a bus and assign a custom name. Good examples are address, data,
and control buses.

When you need to look at signals in your system the same way your hardware does.

Signals are displayed on a time axis so you can see when transitions occur relative to other bus
signals or clock signals.

When you need to trigger on a unique bus pattern or signal edge.

Logic analyzers can be configured to store data when the high or low values of a group (bus) of
signals match a predefined pattern.

Logic analyzers can be configured to store data when a specific edge or level is detected on a
single signal.
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What is a logic analyzer?

What is a timing

328

analyzer?

What is a state
analyzer?

[ Tutorial Home (see page 56) ] [ Next Topic (see page 328) ][ Previous Topic (see page 327) ]

Now that we've talked a little about when to use a logic analyzer, let's look in more detail at what a
logic analyzer is. Up to now, we've used the term "logic analyzer" rather loosely. In fact, most logic
analyzers are really two analyzers in one.

Atiming analyzer is the part of a logic analyzer that is analogous to an oscilloscope. As a matter of
fact, they can be thought of as close cousins.

The timing analyzer displays information in the same general form as an oscilloscope, with the
horizontal axis representing time and the vertical axis as voltage amplitude. Because the waveforms
on both instruments are time-dependent, the displays are said to be in the "time domain".
The basic areas of functionality in a timing analyzer are as follows:

Sampling clock in the timing analyzer (see page 328)

Sampling in the timing acquisition mode (see page 328)

Triggering the timing analyzer (see page 329)

A state analyzer is very good at tracking down bugs in software or defective components in
hardware. It can help eliminate the question whether a problem is in the software code or some
hardware device.

Most often, state analyzers are used to find out what logic levels are present on a bus when a
particular clock signal occurs. In other words, you want to know what "state of activity" is present
when the clock occurs and data is suppose to be valid. Data captured in memory is displayed in a
listing format with a time tag attached to every state.
The basic areas of functionality in a state analyzer are as follows:

Sampling clock in the state analyzer (see page 330)

Sampling in the state acquisition mode (see page 331)

Triggering the state analyzer (see page 331)

Sampling clock in the timing analyzer

[ Tutorial Home (see page 56) ] [ Next Topic (see page 328) ] [ Previous Topic (see page 328) ]

The timing analyzer uses its own internal clock to control the sampling of data. This type of clocking
makes the sampling of data in the logic analyzer asynchronous to the clocking in the device under
test.

More specifically:
Atiming analyzer is good at showing you "When" signal activity occurs "Relative to other signals".

A timing analyzer is more interested in viewing the timing relationships between individual
signals, than the timing relationships to the signals that are controlling execution in the device
under test.

This is why a timing analyzer can sample data "out of sync", or asynchronous to the device under
test clock signals.

Sampling in the timing acquisition mode

[ Tutorial Home (see page 56) ] [ Next Topic (see page 329) ] [ Previous Topic (see page 328) ]
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In the timing acquisition mode, the logic analyzer works by sampling the input waveforms to
determine whether they are high or low. It determines a high or low by comparing the voltage level of
the incoming signal to a user-defined voltage threshold. If the signal is above that threshold when it
samples, it will be displayed as a 1 or high by the analyzer. By the same criterion, any signal sampled
that is below threshold is displayed as a O or low.

The figure below illustrates how a logic analyzer samples a sine wave as it crosses the threshold
level.

-~ Threshold

Sample Points

Sample result O is below threshald,

Sample result 1 is above threshald,

Tirning analyzer display is reconstructed fram
the sample resules,

The sample points are then stored in memory and used to reconstruct a more squared-off digital
waveform.

This tendency to square everything up would seem to limit the usefulness of a timing analyzer.
However, a timing analyzer is not intended as a parametric instrument. If you want to check rise time
of a signal, use an oscilloscope. If you need to verify timing relationships among several or hundreds
of signals by seeing them all together, a timing analyzer is the right choice.

Sampling accuracy — When the timing analyzer samples an input channel, it is either high or low. If the channel is at one
state (high or low) on one sample, and the opposite state on the next sample, the analyzer "knows"
that the input signal has transitioned sometime between the two samples. It doesn't know when, so it
places the transition point at the next sample, as shown in the figure below.
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This presents some ambiguity as to when the transition actually occurred and when it is displayed by
the analyzer.

Worst case for this ambiguity is one sample period, assuming that the transition occurred
immediately after the previous sample point.

With this technique however, there is a trade-off between resolution and total acquisition time.
Remember that every sampling point uses one memory location. Thus, the higher the resolution
(faster sampling rate), the shorter the acquisition window.

Triggering the timing analyzer
[ Tutorial Home (see page 56) ] [ Next Topic (see page 330) ] [ Previous Topic (see page 328) ]

At some point in a measurement, the logic analyzer has to know when to capture (store) the data
that is flowing through its memory. This is know as the trigger point.
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Pattern Trigger

Edge Trigger

One way to get the analyzer to trigger is to configure the analyzer to look for either a pattern of highs
and lows from a group of signals (bus), or a rising or falling edge from a single signal. When the
analyzer sees the specified patterns or edges in data, it triggers.

Pattern triggers are used to find specific patterns of highs and lows across a bus. You can specify
different kinds of criteria such as equal, not equal, in or out of a range, or greater than/less than.

Example: You have a bus containing 8 signal lines. You configure the Simple Trigger to specify that
the analyzer triggers when the incoming data is equal to a pattern of "AA".
W W
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Simple Trigger
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To make things easier for some users, the trigger point on most analyzers can be set not only in Hex,
but in binary (1's and Q's), octal, ASCII, or decimal. For instance, the Hex trigger value of AA could
also be set to an equivalent binary trigger value of 1070 1010. However, using hex for the trigger
point is particularly helpful when looking at buses that are 16, 24, 32, or 64 bits wide.

Edge triggering is a familiar concept to those accustomed to using an oscilloscope. When adjusting
the "trigger level" knob on an oscilloscope, you could think of it as setting the level of a voltage
comparator that tells the oscilloscope to trigger when the input voltage crosses that level. A timing
analyzer works essentially the same on edge triggering except that the trigger level is preset to a
logic threshold.

While many logic devices are level dependent, clock and control signals of these devices are often
edge-sensitive. Edge triggering allows you to start capturing data as the device is clocked.

Example: Take the case of an edge-triggered shift register that is not shifting data correctly. Is the
problem with the data or the clock edge? In order to check the device, we need to verify the data
when it is clocked - on the clock edge. The analyzer can be told to capture data when the clock
edge occurs (rising or falling) and catch all of the outputs of the shift register.
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Sampling clock in the state analyzer

[ Tutorial Home (see page 56) ] [ Next Topic (see page 331) ] [ Previous Topic (see page 329) ]

The state analyzer requires a sampling clock signal from the device under test. This type of clocking
makes the sampling of data in the logic analyzer synchronous to the clocked events on the device
under test.

More specifically:

A state analyzer is good at showing you "What" the signal activity is during a "Valid clock or
control signal".
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A state analyzer is more interested in viewing signal activity during specified times of execution,
than signal activity unrelated to the timing.

This is why a state analyzer wants to sample data that is "synchronized" or synchronous to the
device under test clock signals.

Sampling in the state acquisition mode

[ Tutorial Home (see page 56) ] [ Next Topic (see page 331) ] [ Previous Topic (see page 330) ]

In the world of microprocessors, you can have both data and address appearing on the same signal
lines. To capture the correct data, the logic analyzer has to restrict the sampling of data to times
when only the desired data is valid and appears on the signal lines. It does this by sampling data from
the same signal lines but with different sampling clocks from the device under test.

Example: The following timing diagram shows that to capture addresses, we want the analyzer to
sample when MREQ line goes low. To capture data, we want the analyzer to sample when the WR
line goes low (write cycle) or when RD goes low (read cycle).
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Triggering the state analyzer

[ Tutorial Home (see page 56) ] [ Next Topic (see page 56) ] [ Previous Topic (see page 331) ]

Similar to a timing analyzer, a state analyzer has the capability to qualify the data we want to store. If
we are looking for a specific pattern of highs and lows on the address bus, we can tell the analyzer to
start storing when it finds that pattern and to continue storing until the analyzer's memory is full.

Simple Trigger  Looking at the "D" flip-flop shown below, data on the "D" input is not valid until after a positive-going
Example clock edge occurs. Thus, a valid state for the flip-flop is when the clock input is high.

DATA—[_l—[_—D Qr— —

B i
CLOCK

!
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Now imagine that we have eight of these flip-flops in parallel. All eight are connected to the same
clock signal as shown below.
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Example
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When a high level occurs on the clock line, all eight capture data at their "D" inputs. Again, a valid
state occurs each time there is a positive level on the clock line.

The following simple trigger tells the analyzer to collect data on lines DO - D7 when a high level is on
the clock line.

Semple Number|  DD7 | Clock
L =[wxs E]| 1~

You want to see what data is stored in memory at the address value 406F6. You configure the
advanced trigger to look for the pattern 406F6 (hexadecimal) on the address bus and a high level on
the RD (memory read) clock line.

Step 1 ¥| Edge and Pattern
Find J Bus/Signal ¥ Rising Edge
and J Bus/Signal ™ ADDR |AII bis | [= =] [406Fs B[ Hex ¥

Then ﬂ |Tr|gger and fill memary

As you configure the Edge And Pattern trigger dialog, try to think of it as constructing a sentence
that reads left-to-right.

"Find the first occurrence of a Bus named ADDR, and on All bits a pattern that Equals406F6 Hex,
And a Signal named RD with a High level. Then Trigger and fill memory with Anything.
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Pod and Channel Naming Conventions

In 16850-series logic analysis systems:
Slots are named "A" through "F" starting with the top slot.

There is a cable marked "Pod 2" connected to every logic analyzer card. It is important to know
which slot a pod is connected to because if you have logic analyzer cards in slots A and B, there
will be two pod cables labeled "Pod 2", but the Keysight Logic Analyzer application will refer to
one as "Slot A Pod 2" and the other as "Slot B Pod 2". It's important not to mix up the two cables.
Slot A Pod 2 is the same as "Pod A2". "A2" is used interchangeably with "Slot A Pod 2"; likewise,
"D1"is used interchangeably with "Slot D Pod 1".

See Also - Pod and Channel Naming Conventions in U4154A/B Logic Analyzer (see page 497)
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Why Are Pods Missing?

334

See Also

There are a number of reasons all pods are not available to a logic analyzer module:

In the state sampling mode, with the General State Mode (see page 492) sampling option
selected, choosing the maximum acquisition memory depth requires one pod pair to be reserved
for time tag storage. In this case, setting the memory depth to half of the maximum (or less) will
return the pods.

In the state sampling mode, with the Turbo State Mode (see page 492) sampling option selected,
one pod pair is reserved for time tag storage.

In the timing sampling mode, with the Transitional / Store Qualified Timing Mode (see page 492)
sampling option selected:

When the smallest sampling period is selected, one pod pair is reserved for time tag storage.

When sampling periods other than the smallest are selected, choosing the maximum
acquisition memory depth requires one pod pair to be reserved for time tag storage. In this
case, setting the memory depth to half of the maximum (or less) will return the pods.

The module is part of a logic analyzer that has been split. In this case, the pods are in the module
that is the other half of the split analyzer.

Memory Depth and Channel Count Trade-offs (see page 335)
Configuring Logic Analyzer Modules (see page 88)
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Memory Depth and Channel Count Trade-offs

State Sampling
Mode

Time Tag Storage
Requires 1 Pod
Pair or 1/2
Acquisition
Memory

Default Settings

Selecting Full
Memory Depth
when No Channels
Assigned to a Pod
Pair

Selecting Full
Memory Depth
when Channels

Assigned to All Pod
Pairs

Going from Full
Memory Depth to
Half Memory
Depth

Splitting an
Analyzer

This topic describes the interaction between channel count, memory depth, and triggering in the:

State Sampling Mode (see page 335)
Transitional Timing Sampling Mode (see page 336)

In the Keysight Logic Analyzer application, all modules are time-correlated; you cannot turn off
time tag storage (as you could with previous Keysight logic analysis systems).

To use more than 1/2 of a module's acquisition memory, one pod pair must be reserved for time
tag storage. To use all pod pairs, you must use 1/2 (or less) of a module's acquisition memory.

In general, the number of timers available = the number of pod pairs not reserved for time tag
storage (refer to your logic analyzer characteristics (see page 528) for the actual number of timers
available).

Time tag storage is always on (and cannot be turned off).
Memory depth is set at 1/2 of the total acquisition memaory.
All pod pairs are available for capturing data.

If full memory is selected, the default pod pair to be used for time tag storage is the leftmost, but
any pod pair without buses or signals assigned can be used.

The pod pair is automatically reserved for time tag storage.

A dialog appears to caution you that:

Bus/signals will lose assigned channels.
Trigger specifications that use timer resources may be affected.

The pod pair reserved for time tag storage is automatically freed (assigned to the logic analyzer)
so it can be used to capture data.

In the Split Analyzer Setup dialog (see page 429) you can:

Specify whether pod pairs should be reserved for time tag storage.
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Transitional Timing

Sampling Mode

Time Tag Storage

336

Requires 1 Pod
Pair or 1/2
Acquisition

Memory

Default Settings

See Also

The transitional timing sampling mode also requires time tag storage.

When the smallest sampling period is chosen, one pod pair must be reserved for time tag storage.
In this case, you cannot use 1/2 (or less) of a module's acquisition memory to gain back the pod
pair.

With other sampling periods, the memory depth and channel count trade-offs are the same as in
the state sampling mode. That is, to use more than 1/2 of a module's acquisition memory, one
pod pair must be reserved for time tag storage. To use all pod pairs, you must use 1/2 (or less) of
a module's acquisition memory.

In general, the number of timers available = the number of pod pairs not reserved for time tag
storage (refer to your logic analyzer characteristics (see page 528) for the actual number of timers
available).

Time tag storage is required.

If full memory is selected, the default pod pair to be used for time tag storage is the leftmost, but
any pod pair without buses or signals assigned can be used.

Configuring Logic Analyzer Modules (see page 88)

To set acquisition memory depth (see page 115)

Choosing the Sampling Mode (see page 106)

Logic Analyzer Notes, Channels and Memory Depth (see page 492)
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Transitional Timing

More on Storing
Transitions

Minimum
Transitions Stored

Maximum
Transitions Stored

Transitional Timing
Considerations

Data Storage

Sequence Step
Branching

Global Counters

Storing Time Tags

In the Transitional / Store qualified timing mode, the timing analyzer samples data at regular
intervals, but only stores data when there is a signal transition across the threshold voltage level.
Each time a transition occurs on any of the bits in the defined buses/signals (that haven't been
excluded), data on all channels is stored. A time tag is stored with each stored data sample so the
measurement can be reconstructed and displayed later.

Normally, transitions do not occur at each sample point. This is illustrated below with time tags 2, 5,
7,and 14. When transitions do occur, two samples are stored for every transition. Therefore, with 2K
samples of memory, 1K transitions are stored. You must subtract one, which is necessary for a
starting point, for a minimum of 1023 stored transitions.

If transitions occur at a fast rate, such that there is a transition at each sample point, only one sample
is stored for each transition as shown by time tags 17 through 21 below. If this continues for the
entire trace, the number of transitions stored is 2K samples. Again, you must subtract the starting
point sample, which then yields a maximum of 2047 stored transitions.
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In most cases a transitional timing trace is stored by a mixture of the minimum and maximum cases.
Therefore, in this example the actual number of transitions stored will be between 1023 and 2047.

When an edge is detected, two samples are stored across all channels assigned to the timing
analyzer. Two samples are needed to avoid data loss if a second edge occurs (after the first edge)
before the edge detectors can reset.

In transitional timing, only 2 branches are available per sequence step.

In transitional timing, only one global counter is available.

Transitional timing requires time tags to recreate the data. Time tags are stored by interleaving them
with measurement data in memory.
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Measured)

Data on
Unassigned
Channels

Trigger Position

By default, the analyzer looks for transitions on all buses/signals defined for the logic analyzer
module. However, to increase usable memory depth and acquisition time, you can, in the Advanced
Trigger dialog (see page 392), exclude certain bus/signal transitions from being stored (like clock or
strobe signal transitions that add little useful information to the measurement).

When you run a measurement, data is captured on all logic analyzer channels, whether
buses/signals are defined and assigned to those channels or not. In the transitional timing mode,
captured samples are saved if there are transitions on the defined buses/signals (that haven't been
excluded).

After a transitional timing measurement has been run, if you define new buses/signals for previously
unassigned logic analyzer channels, the data captured on those channels appears, but it is unlikely
that all transitions on those buses/signals have been stored; the data that appears is as if the new
buses/signals had been excluded before the measurement was run.

In transitional timing, no data prestore (samples acquired before trigger) is required. Therefore, much
like state mode, the trigger position (start/center/end) indicates the percentage of memory filled
with samples after the trigger. The number of samples acquired/displayed before the trigger will vary
between measurements.
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Understanding State Mode Sampling Positions

Synchronous sampling (state mode) logic analyzers are like edge-triggered flip-flops in that they

require input logic signals to be stable for a period of time before the clock event (setup time) and
after the clock event (hold time) in order to properly interpret the logic level. The combined setup
and hold time is known as the setup/hold window.

A device under test (because of its own setup/hold requirements) specifies that data be valid on a
bus for a certain length of time. This is known as the data valid window. The data valid window on
most buses is generally less than half of the bus clock period.

To accurately capture data on a bus:
The logic analyzer's setup/hold time must fit within the data valid window.

Bus clock (also used as the state analyzer sampling clock)
! ] !

Logic analyzer's setup/hold window
Bus data must fit within the data valid window

@O
EDatEE

valid
window

Because the location of the data valid window relative to the bus clock is different for different
types of buses, the position of the logic analyzer's setup/hold window must be adjustable (relative
to the sampling clock, and with fine resolution) within the data valid window. For example:

Clock '_ a
Bus A

Data (m)

Data
valid
Clock '_ a
BusB
Data <m>

Data
valid

To position the setup/hold window (sampling position) within the data valid window, a logic analyzer
has an adjustable delay on each sampling input (to position the setup/hold window for each
channel).

Sample Position  When you can make sampling position adjustments on individual channels, you can make the logic
Adjustments on analyzer's setup/hold window smaller because you can correct for the skew effects caused by the
Individual  Probe cables and the logic analyzer's internal circuit board traces, and you are left with the

Channels setup/hold requirements of the logic analyzer's internal sampling circuitry.

However, the process of manually positioning the setup/hold window for each channel is time
consuming. For each signal in the device under test and each logic analyzer channel, you must
measure the data valid window in relation to the bus clock (with an oscilloscope), repeatedly position
the setup/hold window and run measurements to see if the logic analyzer captures data correctly,
and finally position the setup/hold window in between the positions where data was captured
incorrectly.
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With Keysight Technologies logic analyzers that have the eyescan feature, in a small fraction of the

time that it takes to make the adjustments manually (and without the extra test equipment), you can
automatically:

Position the setup/hold window on each channel.
Adjust the threshold voltage setting for the widest possible data valid window.

Eyescan is an easy way to get the smallest possible logic analyzer setup/hold window.

NOTE You use the Eyescan feature with the U4154A/B Logic Analyzer to automatically

adjust sample positions on individual channels. Refer to the topic “Setting up
and Running Eyescans in U4154A/B Logic Analyzer" on page 508 to know more
about the eyescan feature.

See Also - To automatically adjust state sampling positions and threshold voltages (see page 114)
To manually adjust state sampling positions (see page 114)
Selecting the State Mode (Synchronous Sampling) (see page 108)
“Setting up and Running Eyescans in U4154A/B Logic Analyzer" on page 508
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Understanding Logic Analyzer Triggering

Setting up logic analyzer triggers can be difficult and time-consuming. You could assume that if you
know how to program, you should be able to set up a logic analyzer trigger with no difficulty.
However, this is not true because there are many concepts that are unique to logic analysis. The
purpose of this section is to describe these key concepts and how to use them effectively.

The Conveyor Belt Analogy (see page 341)
Summary of Triggering Capabilities (see page 342)
Sequence Steps (see page 343)

Boolean Expressions (see page 344)

Branches (see page 345)

Edges (see page 345)

Ranges (see page 345)

Flags (see page 345)

Occurrence Counters and Global Counters (see page 345)
Timers (see page 346)

Storage Qualification (see page 347)

Strategies for Setting Up Triggers (see page 348)
Conclusions (see page 351)

See Also - Capturing Data from the Device Under Test (see page 127)

The Conveyor Belt Analogy

The memory of a logic analyzer can be compared to a very long conveyor belt, and the samples
acquired from the device under test (DUT) as boxes on the conveyor belt. At one end, new boxes are
placed on the conveyor belt, and at the other end the boxes fall off. In other words, because logic
analyzer memory is limited in depth (number of samples), whenever a new sample is acquired the
oldest sample currently in memory is thrown away if the memory is full. This is shown in the following
figure.

Oldest sample  Trigger sample = Newest sample

N

F 3

Time

The conveyor belt analogy

A logic analyzer trigger is similar to someone standing at the beginning of the conveyor belt placing
more boxes on it. They are told to "look for a special box and to stop the conveyor belt when that box
reaches a particular position on the belt". Using this analogy, the special box is the trigger. Once a
logic analyzer detects a sample that matches the trigger condition, this is the indication that it
should stop acquiring more samples when the trigger is located appropriately in memory.
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The location of the trigger in memory is known as the trigger position. Normally, the trigger position
is set to the middle so that the maximum number of samples that occurred before and after the
trigger are in memory. However, you can set the trigger position to any point in memory.

The concepts in this analogy are summed up in the following table.

Mapping of concepts in the Conveyor Belt Analogy to a Logic Analyzer

Conveyor Belt Analogy Logic Analyzer
Boxes on the belt Samples acquired from the device under test

Number of boxes that will fit ~ Memory depth
on the belt

Special box Trigger point

Next: Summary of Triggering Capabilities (see page 342)

Summary of Triggering Capabilities

Because logic analyzer triggering provides a great deal of functionality, the following table provides a
brief summary of the capabilities covered in this article. Each of these capabilities will be described.

Summary of Logic Analyzer Triggering Capabilities

Capability Examples

Edges If there is rising edge on SIGl then Trigger
If there is falling edge on SIGl then Trigge
r

Boolean expressions If ADDR = 1000 and DATA = 2000

Ranges If ADDR in range 1000 to 2000

Storage qualification 1. If..

Else If ADDR in range 1000 to 2000 then
Store Sample

Go to 1
Else If ADDR not in range 1000 to 2000 th
en
Don't Store Sample
Go to 1
Counters 1. If DATA = 1000 Then
Increment Counter 1
Go to 2
2. If Counter 1 > 2 Then
Trigger
Timers 1. If DATA = 1000 Then
Start Timer 1
Go to 2
2. If Timer 1 > 500 ns Then
Trigger

Next: Sequence Steps (see page 343)
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Sequence Steps

While logic analyzer triggers are often simple, they can require complex programming. For example,
you may want to trigger on the rising edge of one signal that is followed by the rising edge of another
signal. This means that the logic analyzer must first find the first rising edge before it begins looking
for the next rising edge. Because there is a sequence of steps to find the trigger, this is known as a
trigger sequence. Each step of the sequence is called a sequence step.

Each sequence step consists of two parts; the conditions and the actions. The conditions are Boolean
expressions such as "If ADDR = 1000" or "If there is a rising edge on SIG1". The actions are what the
logic analyzer should do if the condition is met. Examples of actions include triggering the logic
analyzer, going to another sequence step, or starting a timer. This is similar to an If/Then statement
in programming.

Each step in the trigger sequence is assigned a number. The first sequence step to be executed is
always Sequence Step 1, but because of the Go To actions, the rest of the sequence steps can be
executed in any order.

When a sequence step is executed and none of the Boolean expressions are true, the logic analyzer
acquires the next sample and executes the same sequence step again. As a simple example, consider
the following trigger sequence:

1. If DATA = 7000 then Trigger
If the following samples were acquired, the logic analyzer would trigger on sample #6.

Sample # ADDR DATA

1 1000 2000
2 1010 3000
3 1020 4000
4 1030 5000
5 1040 6000
6 1050 7000 <- This is where the logic analyzer triggers
7 1060 2000

In essence, Sequence Step 1 is equivalent to "Keep acquiring more samples until DATA=7000, then
trigger".

If a Boolean expression in a sequence step is met, another sample is always acquired before the next
sequence step is executed. In other words, if a sample meets the condition in Sequence Step 1,
another sample will be acquired before executing Sequence Step 2. This means that it is not possible
for a single sample to be used to meet the conditions of more than one sequence step. Each
sequence step can be thought of as representing events that occur at different points in time. Two
sequence steps can never be used to specify two events that happen simultaneously.

For example, consider the following trigger sequence:

1. If ADDR = 1000 then Go to 2
2. If DATA = 2000 then Trigger

If the following samples were acquired, the logic analyzer would trigger on sample #7.

Sample # ADDR DATA

1 1000 2000 <- This meets the condition in Sequence step #1
2 1010 3000

3 1020 4000

4 1030 5000

5 1040 6000

6 1050 7000

7 1060 2000 <- This is where the logic analyzer triggers
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Note that the logic analyzer will not trigger on Sample #1 because a new sample is acquired between
the time that the condition in Sequence Step 1 is met and when the condition in Sequence Step #2 is
tested. A good way to think of this trigger sequence is "Find ADDR = 1000 followed by DATA = 2000
and then trigger". Multiple sequence steps in a trigger sequence imply a "followed by".

Once a logic analyzer triggers, it does not trigger again. In other words, even if more than one sample
meets the trigger condition, the logic analyzer still only triggers once. For example, using
"ADDR=1000" as our trigger, if the logic analyzer acquires the following samples, it will trigger on
Sample #2 and only on Sample #2.

Sample # ADDR

1 0000

2 1000 <- The logic analyzer triggers here

3 2000

4 1000 <- The logic analyzer does NOT trigger again here
5 1040

A frequently asked question is "What happens if the conditions in a sequence step are not met?" For
example, if there is a condition that says "If ADDR = 1000 Then Trigger", what happens if the current
sample has ADDR = 20007 The logic analyzer simply acquires the next sample and tries to execute
this sequence step again. In essence, if the trigger condition is "ADDR = 1000", this is equivalent to
"Keep acquiring more samples until you find one that has ADDR=1000". Therefore, if you set up a
trigger condition that is never met, the logic analyzer will never trigger.

When the conditions are met in a sequence step, it is clear which sequence step will be executed
next when a "Go To" action is used, but it is not necessarily clear if there is no "Go To". On some logic
analyzers, if there is no "Go To", this means that the next sequence step should be executed. On
other logic analyzers, it means the same sequence step should be executed again. Because of this
confusion, it is good practice to always use a "Go To" action rather than relying on the default. The
state and timing modules deal with this problem by automatically including a "Go To" or "Trigger"
action in every sequence step. For example:

If ADDR = 1000 and DATA = 2000 then
Go to 1 <- This is automatically added

Next: Boolean Expressions (see page 344)

Boolean Expressions

While multiple sequence steps imply a "followed by", within a sequence step Boolean expressions
can be used. An example is:

If ADDR = 1000 and DATA = 2000

This expression means that for this expression to be met, ADDR must equal 1000 in the same sample
that DATA equals 2000. In other words, ADDR equals 1000 at the same time that DATA equals 2000.
Therefore, if you want to trigger on two events that occur at the same time, a Boolean expression
should be used.

It's a common mistake to try to use two sequence steps when a Boolean expression should be used
or to use a Boolean expression when two sequence steps should be used.
Boolean expressions are used for events that happen at the same time, and multiple sequence

steps are used when one event follows another.

Next: Branches (see page 345)
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Branches

Branches are similar to the Switch statement in the C programming language and the Select Case
statement in Basic. They provide a method for testing multiple conditions. Each branch has its own
actions. An example of multiple branches is shown below:

1. If ADDR < 1000 then Go To 2 <- This is a branch of Level 1
Else If ADDR > 2000 then Go To 3 <- This is a 2nd branch of Level 1
Else If DATA = 2000 then Trigger <- This is a 3rd branch of Level 1

2. If DATA <= 7000 then Trigger

3. If there is a Rising Edge on SIG1l, then Trigger

In sequence step 1, there are three branches, so there are three possible actions that can be taken.

When the condition of one branch is met, none of the branches below it are tested. In other words,
there is no way for more than one branch to be executed based upon a single sample, even if the
sample causes the conditions for more than one branch to be met. In other words, each branch is an
"Else If".

Next: Edges (see page 345)

Edges

Edges represent a transition from low to high or high to low on a single signal. Typically, edges are
specified as "rising edge", "falling edge", or "either edge", where "rising edge" indicates a transition
from a low to a high. On most logic analyzers, up to two edges can be included in the trigger
sequence although some allow only one.

Next: Ranges (see page 345)

Ranges

Ranges are a convenient method for specifying a range of values, such as "ADDR in range 1000 to
2000". Most logic analyzers also support a "not in range" function as well. Ranges are a convenient
shortcut so that you don't have to specify "ADDR >= 1000 and ADDR <= 2000".

Next: Flags (see page 345)

Flags

Flags are Boolean variables that are used to send signals from one module to another. They can be
set when a condition occurs in one module and tested later by another module. In the example
below, flag 1 is used to keep track of what happens in the trigger sequence of Module 1 so that this
information can be used in Module 2.

Trigger Sequence for Module 1:

1. If ADDR < 5000 then
Set Flag 1
Trigger and fill memory

Trigger Sequence for Module 2:

1. If DATA = 5000 and Flag 1 is set then Trigger
Else if DATA = 1000 and not Flag 1 then Trigger

Next: Occurrence Counters and Global Counters (see page 345)

Occurrence Counters and Global Counters
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Timers

Occurrence Counters are used in situations where you want to find the Nth occurrence of an event.
For example, if you want to trigger on the 5th time that ADDR = 1000, you could set up the trigger as:

If ADDR = 1000 occurs 5 times then Trigger

Global Counters are like integer variables. They are more flexible than Occurrence Counters because
they can be used to count complex events such as an edge followed by another edge. Global
Counters can be incremented, tested, and reset. By default, Global Counters begin with zero and
don't need to be reset unless they have already been used in the trigger sequence. In general,
Occurrence Counters should be used in place of Global Counters, if possible, because they are easier
to use and because there is a limited number of Global Counters.

Next: Timers (see page 346)

Timers are used to check the amount of time that has elapsed between events. For example, if you
want to trigger on one edge followed by another edge that occurs within 500 ns, use a timer. The
most critical point to remember in using timers is that they need to be started before they are tested.
In other words, timers do not start automatically.

The key to setting up a timer is to identify where it should be started and where it should be tested.
Consider the example in the following figure. The timer should be started when the rising edge on
SIG1 is detected and it should be tested when the rising edge occurs on SIG2.

<500ns

SIG1

SIG2

An edge followed by an edge with a time limit

An example trigger sequence to set up this measurement is:

1. If there is a Rising Edge on SIG1l, then
Start Timerl
Go to 2

2. If there is a Rising Edge on SIG2 AND Timerl < 500ns then
Trigger

While the above trigger sequence seems correct, it actually has a critical flaw. What happens if there
is a rising edge on SIG1 but SIG2 doesn't occur within 500 ns? The logic analyzer will never trigger,
because timer1 will keep running and condition "Timer1 < 500 ns" will never be met. There might be
another rising edge on SIG1 that is followed within 500 ns by the rising edge on SIG2 that occurs
later on, so this situation is unacceptable.

To fix this problem, whenever the timer exceeds 500 ns without triggering, the sequence should loop
back to Level 1 to look for another rising edge on SIG1. The following shows an example of the
correct sequence:

1. If there is a Rising Edge on SIG1l, then
Start Timerl
Go to 2
2. If there is a Rising Edge on SIG2 AND Timerl < 500ns then
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Trigger

Else If Timerl >= 500ns then
Reset Timerl
Go to 1

Occasionally, you may run out of timers. A counter can be used in place of a timer if the logic
analyzer is sampling at regular intervals (that is, if it's in the timing sampling mode). A timer can be
simulated by counting the number of samples that are acquired. For example, if the logic analyzer
acquires a new sample every 10 ns and seven samples are acquired, this represents 70 ns.

Next: Storage Qualification (see page 347)

Storage Qualification

Storage qualification is used to determine if an acquired sample should be stored (that is, placed in
memory) or thrown away. This keeps the logic analyzer memory from being filled with samples that
are not needed.

Default Storage  The simplest method to set up storage qualification is by setting up the Default Storage. Default
Storage means "unless a sequence step specifies otherwise, this is what should be stored". As an
example, you may want to only store samples if ADDR is in the range 1000 to 2000, so you should set
the Default Storage to:

ADDR In Range 1000 to 2000

By default, the Default Storage is set to store all samples acquired. You can also set the Default
Storage to store nothing, which means that no samples will be stored unless a sequence step
overrides the default storage.

Sequence Step  Sequence step storage qualification means that within a particular sequence step only certain
Storage samples will be stored. This means that until a "Go To" or "Trigger" action is used to leave this
sequence step, the storage qualification applies. This is useful when you want different storage

qualification for each sequence step. For example, you may want to store nothing until ADDR = 1000

and then store only samples with ADDR in the range 1000 to 2000 for the rest of the measurement.

Setting up sequence step storage requires the use of an additional branch. For example, if you want
to store only samples with ADDR in the range 5000 to 6FFF while looking for DATA = O05E, the
following sequence step could be used in some situations:

1. If DATA = 005E then Trigger
Else If ADDR in range 5000 to 6FFF then
Store Sample
Go to 1

Note the use of the store sample action. This means "store the most recently acquired sample in
memory now". It does not mean, "From now on, start storing". It should be noted that since the store
sample action is never executed unless ADDR is in the range 5000 to 6FFF, this branch essentially
means "While in this sequence step, store only samples with ADDR between 5000 and 6FFF".

The above example seems to imply that only samples with ADDR between 5000 and 6FFF will be
stored. However, this depends upon how the default storage has been set up. Using the previous
example, if the default storage is set to "Store Everything", and a sample is outside of the range 5000
to 6FFF, then the Else If branch is not executed and the Default Storage is applied. In essence, the
sequence step has said what to do when a sample has a value in a particular range, but it doesn't say
what to do for samples outside the range. Therefore, if you want to specify the sequence step storage
unambiguously, use the following:

1. If DATA = 005E then Trigger
Else If ADDR in range 5000 to 6FFF then
Store Sample
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Go to 1

Else If ADDR not in range 5000 to 6FFF then
Don't Store Sample
Go to 1

Alternatively, if the default storage is set to "Store Everything", use the following:

1. If DATA = 005E then Trigger
Else If ADDR not in range 5000 to 6FFF then
Don't Store Sample
Go to 1

In summary, Sequence Step Storage always overrides the Default Storage, but only for the
conditions specifically mentioned in the Sequence Step Storage. You must be very careful that you
account for the interaction between Default Storage and Sequence Step Storage.

Next: Strategies for Setting Up Triggers (see page 348)

Strategies for Setting Up Triggers

Trigger Functions (see page 348)
Setting Up Complex Triggers (see page 350)
Save and Document Your Trigger Sequences (see page 350)

Trigger Functions

While setting up logic analyzer triggers can be difficult, trigger functions can greatly simplify the
process. Trigger functions are commonly-needed building blocks that can be combined to set up a
trigger. Because the functions cover most common triggers, you can set up your trigger simply by
selecting the appropriate function and filling in the data. The logic analyzer trigger user interface is
shown in the following figure. Note that trigger functions are prominently located at the left of the
screen.

B Advanced Trigger for U4154B-1 = 2
Trigger Functions Trigger Sequence

= N number of edges
Find [¢] [Busjsgnal  ~| [ My Bus 1 |[to  «|[pontcae =
Then [¥] [Trigger 2nd fil memory v

N number of
edges

Edge and

[ Advanced | ciher | Bus Pattern IEdge

Pattern

The trigger user interface

Note that a picture (which corresponds to the selected function) is provided by hovering over the
trigger function button.

For example, if you want to trigger when a bus pattern is immediately followed by another bus
pattern, you can drag-and-drop the "Pattern1 immediately followed by Pattern2" trigger function
onto a trigger sequence step, as shown in the following figure.
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&2 Advanced Trigger for U4154B-1 = =
Trigger Functions Trigger Sequence

Default Storage {overridden by sequence level shore actions):

i| Store: il IAnythir\g 'I

Skep 1 ¥ | Patternl immediately Followeed by Patternz

Find ¥ | [Busisignal =] _MyBusi | ¢ |[albis =] [= x| [34 B[Hex_¥|
Edge and Followed immediately by | ¥ | [Busisnal =] myBusz | ¥ [[aibs =] [ ][z BlHex ¥
Pattern

Then il I'lrigger and Fill mermary LI

il with il Default Storage 'I

[ Advanced | oier [ Bus Pattern  Edge

Pattern1 immediately followed by Pattern2

Once you have selected this function, you simply fill in the names of the buses and the patterns.
Contrast the previous figure with the following figure, which is the same trigger created using If/Then
statements. The trigger function is easier to use because the additional details of the If/Then
statements have been hidden. However, if you want to see the details, you can show trigger step as
it/then.

u Advanced Trigger for U4154B-1
Trigger Functions Trigger Sequence

"

Default storage (overridden by sequence level store actions):

ﬂ Store ﬂ IAnything 'l
Step 1 Ul Patternl immediately Followed by Patternz

11 If EBus{Signal My Bus 1 =34
occurs 1

Edge and Then Goto 1.2

Pattern 12 If Bus/Signal My Bus 2 = 39
occurs 1

Then Trigger and fill memory
with Default Storage

Else if not Bus/Signal My Bus 1 =34 Or
EBus/Signal My Bus 2 =39

Then Goto 1.1

Pattern

[Jld\ranced | ther [ Bus Pattern  Edge

The same trigger as If/Then statements

Trigger functions can be modified. For example, if you start with the function "Find Edge", you can
add another event, and it becomes the same as "Find Edge and Pattern". Therefore, a function that is
not exactly correct can often be converted into the desired trigger. It is also possible to convert a
trigger sequence step to advanced If/Then trigger functions and modify them.

Trigger functions are like building blocks because they can be used together in a trigger sequence.
For example, if you want to set up a trigger as "Find edge followed by pattern", you can use a "Find
Edge" function for Level 1 and a "Find Pattern" function for Sequence Level 2 (see the following
figure). So, functions are useful both as an entire trigger sequence and as one step in a trigger
seqguence.
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8 Advanced Trigger for U4154B-1 = Eg
Trigger Functions  Trigger Sequence
2 3 Fdo=
g
E Pattern Find [% ] [Bus/signal =] [ My Bus 1 |[sito -][pontcare -]
=
g Then [ [Gote -] [Mext ~]
E Step 2 ¥ | Pattern
2
E Find [% ] [Bus/signal | [ My Bus 1 | [anbits (= =[x [E][Hex
49 Then [¥] [Goto -] [next ~]
E
2
z
A

"Find Edge" and "Find Pattern" together

Next: Setting Up Complex Triggers (see page 350)

Setting Up Complex Triggers

Frequently, the most difficult part of setting up a complex trigger is breaking down the problem. In
other words, how do you map a complex trigger into sequence steps, branches, and Boolean
expressions? Here are step by step instructions:

1 Break down the problem into events that don't happen simultaneously. These correspond to the

sequence steps.

Scan the list of trigger functions to try to find some that match the events identified in Step #1.

Within all remaining events, break them down into Boolean expressions and their corresponding
actions. Each Boolean expression/Action pair corresponds to a separate branch within a
sequence step. Remember that "Store" branches may exist that are used only to handle storage

qualification for that sequence step.

Next: Save and Document Your Trigger Sequences (see page 350)

Save and Document Your Trigger Sequences

If a trigger sequence is important at one time, it is likely to be important again. This is why saving and
documenting trigger sequences is so valuable. Complex trigger sequences generally are too difficult
to understand without some accompanying explanation.

In Advanced If/Then trigger functions, you can include comments with the "If" clauses in a trigger
sequence step. See “To display or hide "If" clause comments" on page 161.

When saving a trigger specification to a file, you can enter a description of the trigger sequence in
the file header information (see “To store a trigger" on page 172 and the following figure).
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H Save Az @
Save in: [ Deskiop |L] (€] T ¥ C-

'ﬁMy Doouments

L] My Computer
My Network Places
adjbuild

File name: [* 2l - Save

Save as type: [Logic Analyzer Trigger Specification {*xml) v] [ Cancel ]

Source: All

Transferable format (.xml) is useful for moving setup information from one type of
module to another. It also allows you to save the setup and data from a single
module in @ multi-module system. Serial Protocol Module data is not stored in this
file format. Use .ala file format to store Serial Protocol Module data.

File Header Information

Owner: Project:
Description: :
File Options

All Data and Setup (@) Setup Only Data Range Properties. ..

Also, because the trigger specification file is in XML format, you edit the file and annotate steps with
additional HTML-style comments (for example, <!-- Comment. -->).

Next: Conclusions (see page 351)

Conclusions

Setting up logic analyzer triggers is very different than writing software. The job can be greatly
simplified if other work can be leveraged by using pre-defined trigger functions and
well-documented triggers that were written earlier. Only write your own trigger setup if there's
nothing else available. Finally, when faced with a difficult trigger to set up, break down the problem
into smaller chunks and deal with each one individually.
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ALA vs. XML, When to Use Each Format

352

See Also

Then use:

If you want to:

Save and load sessions from

a logic analysis system.

Share captured data.

Transfer module setup
information between similar
logic analyzers.

Transfer module setup
information between
different logic analyzers.

Transfer only part of a logic
analyzer setup.

Control the logic analysis
system remotely using COM
automation.

Insert symbol information
from software development
tools.

ALA Format — ALA format files are more complete, and the format is more efficient
for saving and loading logic analyzer information.

ALA Format — In offline mode, you can read ALA format configuration files in any
instance of the Keysight Logic Analyzer application, without having licenses for
licensed tools, windows, etc. that may be used in the configuration. This provides
"read-only" capability; licenses are required to go online or add any licensed tools,
windows, etc.

XML Format — You can also share captured data using XML format configuration
files. When loading an XML format file with data, you are forced into offline mode.
Also, when viewing data from XML format configuration files, you need licenses for
any licensed tools that may be used in the configuration.

ALA Format — ALA format configuration files can only be loaded by logic analysis
systems with compatible modules (for example, modules in the same or similar logic
analyzer families.

XML Format — If you want to transfer setup information between incompatible
modules, you must use XML format configuration files.

XML Format — You can load edited XML format configuration files.

XML Format — The COM automation interface has commands for setting up parts of
the logic analysis system with XML format strings. You can get these strings from
XML format configuration files. (You can also load complete setups from ALA format
configuration files using COM automation.)

XML Format — When a compiler-generated output file can't be loaded, you can save
the configuration to an XML format file, edit it to include the symbol information
(which has been translated into the logic analyzer's XML format), and open the XML
format file again.

To save a configuration file (see page 176)

To open a configuration file (see page 188)

To transfer module setups to/from multi-module systems (see page 190)
ALA Format (see page 466)
"XML Format" (in the online help)
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Multiframe Logic Analysis Systems

If you need to make time-correlated measurements with more logic analysis channels than can be
installed in a single frame/chassis, you can connect multiple M9505A, M9502A or M9595A chassis
together.

Not all logic analysis systems have multiframe capability. If the back of your instrument does not
have an "Input" and "Output" connector, it does not support multiframe. For example, the
16850-series logic analyzers do not support multiframe.

The ~ "AXle based Logic and Protocol Analysis - Installation Guide" describes how to connect
multiple frames/chassis. Basically, each M9505A, M9502A or M9595A chassis has two multiframe
connectors, labeled "Input" and "Output". A multiframe cable connects the output of one frame to
the input of another frame. You can chain as many frames as you like together this way. The master
frame is the one with the open input connector; all other frames are slave frames, and the one with
the open output connector is the terminating slave frame.

Failing to follow one of the recommended multiframe configurations in the installation guide can
result in unpredictable software behavior and/or poor analyzer performance!

In addition to the multiframe cables, the frames must also be connected to a network. Usually, this is
a Gbit LAN network. It can be a private or public network (see installation guide). The multiframe
cable is used for time correlation, cross-triggering, and multiframe setup; all other inter-frame
communication and data transfer take place over the network.

If (and only if) you encounter problems after changing multiframe connections, try rebooting all
frames in the multiframe set.

To ensure the smoothest multiframe startup, the following startup sequence is recommended:

= First, start up the system configured as the master frame. Let it fully boot and then log in as the
preferred user. Once the desktop is available, wait until the Keysight Notification Center Icon
(viewable in the system Tray) is displayed and in the green “ready” state.

= Proceed to start the next intermediate slave system in the multiframe chain, again waiting until
the instrument is in the ready state.

= Continue sequentially with the rest of the slave systems, allowing each to get to the ready state.

= Lastly, start the terminating slave system and allow it to reach the ready state.

You may now start the controlling Logic Analyzer application, which can run on the master system,
any of the slave systems, or even remotely from another personal computer.

A “System” is considered to be a combination of the host controller and the instrument chassis. For
the 16850 series of standalone instruments, the host controller and instrument chassis is
contained in one, single frame package. For the M9505A, M9502A or M9505A chassis with one or
more instrument modules installed, "system" is the combination of the chassis connected via some
network connection to either an external remote host computer or an embedded host controller
module installed in the chassis.

Remotely hosted systems may have their own boot sequence requirements. Usually this is to boot
the chassis first and then the host computer.
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Changing multiframe cables and/or network cables while a user is connected (online) with the
multiframe set will force them offline—losing any unsaved changes.

When an operating application on an instrument is forced offline due to a
multiframe connection being made, multiple offline warning messages are
displayed which require a user response to continue. For smoother
multiframe startup, it is recommended to remove any startup menu
shortcuts for the Logic Analysis application from all systems in the
multiframe scenario so that no instrument systems can auto-start at login
and enter online mode.

Some things to consider when using multiframe logic analysis systems:

Use the Overview window to tell which frames are connected and which modules are in each
frame.
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When triggering from, or sending a trigger to, an external, non-multiframe instrument, you must
use the Trigger In or Trigger Out BNC connectors on the master frame.

When you arm between modules in different frames, an unused flag line is implicitly used to
facilitate the arming. (Flag lines already used in the trigger setup or to arm the external Trigger
Out are not used.)

The Keysight Notification Center Icon (lower, right-hand corner of the desktop) will be present
when logged onto any standalone instrument. You can double-click this icon to get frame and
module details on all frames in the multiframe set. If connected remotely from a PC, this
information is available via the Overview window (mentioned above) and the System Summary
dialog.

Keysight Logic and Protocol Analyzer User Guide 365



I Concepts

356 Keysight Logic and Protocol Analyzer User Guide



12

Keysight Logic and Protocol Analyzer
User Guide

Reference

Menus / 358
Toolbars / 371
Marker Measurement Display Bar / 376
Windows / 377
Dialogs / 391
Trigger Functions / 440
Data Formats / 466
Object File Formats Supported by the Symbol Reader / 475
General-Purpose ASCII (GPA) Symbol File Format / 476
Product Overviews / 482
U4154A Logic Analyzer Product Overview / 482
U4154B Lagic Analyzer Product Overview / 484
16850-Series Logic Analyzer Product Overview / 485
Keysight Logic and Protocol Analyzer Application Product Overview / 488
Logic Analyzer Notes / 492
U4154A Logic Analyzer Notes / 492
U4154B Logic Analyzer Notes / 494
16850-Series Logic Analyzer Notes / 526
Specifications and Characteristics / 528
U4154A Logic Analyzer Specifications and Characteristics / 528
U4154B Logic Analyzer Specifications and Characteristics / 531
16850-Series Logic Analyzer Specifications and Characteristics / 531

KEYSIGHT

TECHNOLOGIES



12 Reference

Menus

358

File Menu

File Menu (see page 358)

Edit Menu (see page 359)

View Menu (see page 360)
Setup Menu (see page 361)
Tools Menu (see page 362)
Markers Menu (see page 364)
Run/Stop Menu (see page 365)
Overview Menu (see page 366)
Listing Menu (see page 366)
Waveform Menu (see page 366)
Compare Menu (see page 367)
Source Menu (see page 368)
Protocol Viewer Menu (see page 368)
Window Menu (see page 368)
Help Menu (see page 369)

File
[ mew Ctri+
= Open... Chrl0
Close Chrl+F4
& save Chrl+5
Save fs...
Expott... Chrl+5hift+E
Go Offline
Gao Online Ta...
& print... Chrl+p
<Recent Configuration Files:
Exit

Menu Description

New Creates a new logic analyzer configuration file.

Open... Opens a previously saved logic analyzer configuration file.

Close Closes the active window after asking whether to save its data.

Save (see page 176) Saves changes to the currently open configuration file.

Save As... (see page 176) Saves the currently open configuration file to a new name.

Export... (see page 177) Saves captured data to comma-separated value (CSV) files.

Go Offline Disconnects the Keysight Logic Analyzer application from the currently connected
frame.
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Menu Description

Go Online To Local Frame

Go Online To...

Print...

Recent Configuration Files
(see page 190)

Connects the Keysight Logic Analyzer application to the local frame. If there is no
local frame, the Offline Startup Options dialog (see page 417) opens.

Opens the Select System to Use dialog (see page 421) for choosing a frame to
connect the Keysight Logic Analyzer application to.

Opens the Printing Data dialog (see page 415) for printing displayed data within a
defined range.

Lists recently opened files for quick reference or access.

Exit Closes the logic analyzer user interface window.
Edit
&7 Undo Chrl+Z
3 cue Chrl+
Copy Chrl+C
Copy Screen
R paste Chrl+y
Insert BusfSignal Into Window, .. Ale+1
Remove BusSignal From Window
‘Window Properties. .. Ale+P
Symbals, ..
@& Eind... Chrl+F
“#4 Find Previous Shift-+F3
# Find Hext F3
M Go To Beginning Chrl+B
T Go To Trigger Chrl+T
M Go To End Chrl+E
Options. ..

Menu Description

Undo

Cut

Copy

Copy Screen (see
page 291)

Paste

Undo the last user action. This includes any properties that have changed such as
column color, column width, column move, column insert, column delete, etc. ltems
that cannot be undone include scrolling, acquisition runs and simple trigger
modifications.

Cuts the selection from alphanumeric fields in listing and waveform windows.
Alphanumeric fields in lower level modal dialogs are cut using keyboard commands
(see page 490) (accelerator keys). Cut selections are pasted to the clip board.

Copies the selection from alphanumeric fields in listing and waveform windows.
Alphanumeric fields in lower level modal dialogs are copied using keyboard
commands (see page 490) (accelerator keys). Copied selections are pasted to the
clip board.

Copies the current screen to a bitmap and places it on the system clip board.
Pastes the cut or copied data that is stored in the clip board into the alphanumeric

field. Alphanumeric data is pasted into fields in lower level modal dialogs using
keyboard commands (see page 490) (accelerator keys).
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View Menu

Insert Bus/Signal Into
Window...

Remove Bus/Signal From
Window

Window Properties... (see
page 415)

Symbols...

Find... (see page 240)

Find Previous (see
page 240)

Find Next (see page 240)

Go To Beginning (see
page 226)

Go To Trigger (see
page 226)

Go To End (see page 226)

Menu Description

Inserts a predefined bus or signal into the display.

Deletes the highlighted bus or signal from the display window.

Accesses the window properties dialog.

Opens the Symbols dialog (see page 433) for setting up symbols for the selected
bus/signal.

Locates specific data in the acquisition.

Locates the previous occurrence of the specified data.

Locates the next occurrence of the specified data.

Places the beginning of the captured data trace at center screen.

Places the trigger point at center screen.

Places the end of the captured data trace at center screen.

Options... Accesses the System Options dialog (see page 412).
View
Zoom Qut Full Ctrl+Shift+F
a Zoom Out Shift+0
®\ Zoom In Shift+]
v
Full Screen Fa J;ntalﬂelr;et.t;llp s
v et
« Tabbed Windows e :"I‘a ‘: SRR
Status Bar F12 : .a L
+ Serial Analyzer Setup
v Exerciser
v Probes
~ Markers
v Run/Stop
+ Demo Center
~ External Applications
Customize...

Menu Description

Zoom Out Full Zooms out on an active window as far as possible.
Zoom Out (see page 198) Zooms out on an active window.
Zoom In (see page 198) Zooms in on an active window.

Toolbars (see page 371) Access the Toolbar dialog window.

Keysight Logic and Protocol Analyzer User Guide



Reference 12

Menu Description

Full Screen Enables or disables full screen display.
Tabbed Windows (see Enables or disables Listing and Waveform tabs.
page 289)
Status Bar Enables or disables the status bar.
Setup Menu
Setup

i+ Bus/Signal...

% Timing/State (Samplingl...

Simple Trigger...
Tria Advanced Trigger...
Trigger Owerview...
Store Trigger...
Recall Trigger...

Symbols...

Disable...

Bename...

dd External Scope.:

Add E2960 PCle Analyzer...
External Trigger...

Menu Description

New Probe Lets you set up the FPGA Dynamic Probe (for probing signals internal to an FPGA) or
set up definitions for other probes that are used (see "Setting Up Probes" (in the
online help)).

Bus/Signal... Accesses the Buses/Signals (see page 395) tab of the Analyzer Setup dialog (see
page 394).

Timing/State (Sampling)... Accesses the Sampling (see page 396) tab of the Analyzer Setup dialog (see
page 394).

Simple Trigger... See Specifying Simple Triggers (see page 132).

Advanced Trigger... Accesses the Advanced Trigger (see page 392) dialog.

Store Trigger... Stores current trigger.

Recall Trigger... (see Accesses a list of most recently used triggers.

page 417)

Symbols... Opens the Symbols dialog (see page 433) for setting up symbols for the selected
bus/signal.

Pod Assignment... Opens the Pod Assignment dialog (see page 414) for reserving pods or pod pairs

for time tag storage. When a module (see page 540) has been split into two
modules, this dialog can also be used to re-assign channels to the split modules.

Split Analyzer... Opens the Split Analyzer Setup dialog (see page 429) for splitting a logic analyzer
module into two modules.
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Menu DES

Unsplit Analyzer... This item appears when a logic analyzer module has been split into two modules; it
re-combines the split modules into one module.

Disable.../ Enable... Disabling a module prevents its captured data from being sent to tools and display
windows; this will speed up the processing of data from other modules.

Rename... Lets you rename the logic analyzer module.

" Add External Scope..." (in Runs the Add External Oscilloscope wizard for connecting an external oscilloscope
the online help) to the logic analyzer.

Delete External Scope... Removes the setup for an externally connected oscilloscope.

External Trigger... Opens the External Trigger dialog (see page 404) for setting up triggers between

the logic analyzer and other, external instruments.

Target Control Port... Opens the Target Control Port dialog (see page 437) for outputting signals on the
logic analysis system frame's target control port.

Skew & System Trigger... Opens the Module Skew and System Trigger dialog (see page 410) for specifying
which module (see page 540) is the system trigger (that is, which module's trigger
reference point is Time=0) and for specifying the trigger reference point skew for
modules that are not the system trigger.

Tools Menu

ARM Inverse Assembler, ..

ﬂ Mew Bus Analysis 4 Motorola PowerQUICC (MPCE%X) Inverse Assembler, ..
E Mew FilkerfColorize. .. IEM PowerPC 405 Inverse Assembler...

:l Mew Packet Decoder. .. Freescale MPCS55 Inverse Assembler, ..

lﬂl'{’ Mew SerialToParallel. .. Motorola 74xx 60xbus Inverse Assembler. ..

!"l Mew Signal Extractar, .. ARM11 ETM Decoder, ..

Motorola PowerQUICC 1T {MPCE260) Inverse Assembler...
Freescale M-CORE Mexus Decoder and Inverse Assembler...
@ Eind... Chrl+F PowerPC Gxx) 7 Inverse Assembler. ..

Motorola 6833:x/6837x Inverse Assembler. ..

8 Qweryiew (Re-order, Delete, et Alt+

External Applications 4
Freescale StarCorel40 MNexus Decoder, ..
IMacro 4 Ibma05TracePort Inverse Assembler ...
Run Macra 4 Motorola PowerQUICC III (MPCES:xx) GPCM Inverse Assembler...
1 Filter{Colarize-1 v Motorola 74xx MP¥bus Inverse Assembler. ..

ARM AHE Inverse Assembler...

Freescale MxC Memory Bus Decoder, ..

ARM7f9 ETM Decoder, ..

Motorola PowerQUICC III (MPC85:xx) DDR Inverse Assembler. ..
LPC Bus Decoder, ..

ilinx MicroBlaze Inverse Assembler. ..
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Tools

ﬂ Mew Inverse Assembly 4
ﬂ Mew Bus Analysis 4
E Mew FilkerfColorize. ..

:l Mew Packet Decoder. ..

i News SetialToParallel. .

!"l Mew Signal Extractar, ..

8 Qweryiew (Re-order, Delete, et Alt+
@ Eind... Chrl+F
External Applications 4
Run Macro ) .
Visual Basic Editar Ale+F11
1 FilterjColorize-1 4 o
Import Zip File...
Export Zip File...

All add-in tools are grouped under the tools menu. The Keysight Logic Analyzer application comes
with a filter/colorize tool built in. If you are using inverse assemblers, bus analysis tools, or other
third-party tools, the tools will show up in the Tools menu under New.

As tools are created, they are added to the bottom of the Tools menu. The menus above show one

active tool.
New ... (see page 283) Creates a new inverse assembly, bus analysis, filter/colorize, packet decoder, serial
to parallel, or signal extractor tool.
Overview (see page 283) Lets you manage the active tools.
Find... (see page 240) Locates specific data in the acquisition.
External Applications> Lets you run external applications from the Keysight Logic Analyzer application's

menu. Setup... on the submenu opens the External Application Setup dialog (see
page 403) that lets you add, edit, arrange, or remove items from the submenu.
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See Also

Markers Menu

364

Menu Description

Macro>

Run Macro>

1 tool name (see page 286)

Lets you:
Open the Macros dialog for "choosing a Visual Basic macro to run" (in the online
help).
Open the Visual Basic Editor for "editing programs" (in the online help).
"Export COM/DCOM project code to .zip files" (in the online help).
For more information, refer to the Visual Basic online help.

Opens the Add-In Manager dialog which lets you register an add-in (a customized
tool that adds capabilities to the Visual Basic development environment), load or
unload it, and set its load behavior. For more information, click Help in the Add-In
Manager dialog.

Runs a sample macro. As shipped from the factory, the submenu contains:
FindEdges (macro for displaying the time between two edges and placing
markers on certain edge pairs).

RepetitiveSaveToFile (macro for saving data from repetitive runs to incrementing
file names).

SendToExcel (macro for sending logic analyzer data to Microsoft Excel).
SendToPatternGeneratorModule (macro for sending logic analyzer data to a
pattern generator module as stimulus vectors).

You can add your own COM/DCOM macros to this submenu by placing COM/DCOM

project code .zip files in the directory:

<Drive letter>:\<Install directory>\
COM/DCOM\
For example:

C:\Program Files\Keysight Technologies\
Logic Analyzer\COM/DCOM\

Edit an existing tool.

To add a new tool (see page 283)
To change a tool (see page 286)

To delete a tool (see page 283)
"Using the Filter/Colorize Tool" (in the online help)

Markers

17 Mew. ..

*# Flace On Screen, ..

?/ Go To...

2 Center About, ..
Delete. ..

"y Mew Time Interval Measurement
42 New Sample Interval Measurement
°f/ Mew Yalue At Measurement

'? Hide Measurements List

B/ Properties...
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Menu Description

New... (see page 223) Creates a new marker.

Place on Screen... (see Places a new or selected (existing) marker at the middle of the screen.
page 225)

Go To... (see page 226) Goes to a selected marker.

Center About... (see Centers the display around a selected marker.
page 226)

Delete... Deletes selected markers.

New Time Interval Creates a new time interval measurement.
Measurement (see

page 228)

New Sample Interval Creates a new sample interval measurement.
Measurement (see

page 229)

New Value At Measurement Creates a new value at measurement.
(see page 230)

Hide/Show Measurements Hides or shows the marker measurement display bar.
List

Properties... (see page 232)  Accesses the markers properties dialog

Run/Stop Menu

Eun/Stop

= Run FS
& Run Repetitive CirHFS
W Stop Fa
EAd Cancel Shift+F2
M Fesume Shift+Cirl+Fa
Fun Properties...
Status...

Menu Description

Run Starts sampling, fills logic analyzer memory with samples around the trigger, and
stops.

Run Repetitive Starts sampling, fills logic analyzer memory with samples around the trigger, and
repeats.

Stop Stops a logic analyzer measurement that is in progress.

(Pattern Generator Module)> Provides access to the " pattern generator module's run/stop commands" (in the
online help).

Cancel When searching, using a filter, or exporting captured data, Cancel stops the
operation.
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Resume If you have used Cancel to stop a filter tool operation, Resume continues the filter
operation.
Run Properties... Opens the Run Properties dialog (see page 418) which lets you enable, and set the

options for, saving captured data after each run and stopping after a certain number
of repetitive runs.

Status... Opens the Status dialog (see page 430).

QOverview Menu

Crverview

Redraw
Syskem Summary. ..

Duplicate, .,

Delete

Disabile:..

Rename. ..,

Properties... Fol [0 ]

Redraw Re-paints the Overview window.
System Summary... Opens the System Summary dialog (see page 434) which displays information

about the frames (see page 539), modules (see page 540), cards (see page 538),
and slots (see page 542) in the logic analysis system.

Delete Closes the Overview window.

Listing Menu

Lisking

Duplicate. ..

Delete

Rename...

Properties. .. Ale+P

Duplicate... Adds a new Listing window with the same properties as the window being displayed.
Delete Closes the Listing window.
Rename... Lets you rename the Listing window.
Properties... Lets you change Listing window properties.
See Also - Analyzing Listing Data (see page 212)

To set listing window properties (see page 215)

Waveform Menu
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‘waveform

Duplicate. ..

Delete

Rename...

Properties. .. Ale+P

Menu Description

Duplicate... Adds a new Waveform window with the same properties as the window being
displayed.
Delete Closes the Waveform window.
Rename... Lets you rename the Waveform window.
Properties... Lets you change Waveform window properties.
See Also - Analyzing Waveform Data (see page 197)

To set waveform window properties (see page 204)

Compare Menu

Compare
Copy...
Range & Offset, .,
Mext Difference
Previous Difference

Duplicate. ..

Delete

Disable...

Rename. ..

Properties... Alt+p

Menu Description

Copy... Copies data to the reference buffer.
Range & Offset... Lets you compare a range of samples and offset the reference data.
Next Difference Finds the next difference (below the center reference).
Previous Difference Finds the previous difference (above the center reference).
Duplicate... Adds a new Compare window with the same properties as the window being
displayed.
Delete Closes the Compare window.
Disable..., Enable... Lets you disable or re-enable the Compare window.
Rename... Lets you rename the Compare window.
Properties... Lets you change Compare window properties.
See Also - Compare Display Window (see page 384)
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Comparing Captured Data to Reference Data (see page 250)
To set Compare window properties (see page 252)

Source Menu

Source

Duplicate. ..

Delete

Rename...

Properties. .. Ale+P

Menu Description

Duplicate... Adds a new Source window with the same properties as the window being
displayed.
Delete Closes the Source window.
Rename... Lets you rename the Source window.
Properties... Lets you change Source window properties.
See Also - Source Display Window (see page 385)

Viewing Source Code Associated with Captured Data (see page 253)
To set Source window properties (see page 257)

Protocol Viewer Menu

Duplicate. ..

Delete

Rename...

Properties. .. Alt+P

Menu Description

Duplicate... Adds a new Protocol Viewer window with the same properties as the window being
displayed.
Delete Closes and deletes the Protocol Viewer window.
Rename... Lets you rename the Protocol Viewer window.
Properties... Lets you change Protocol Viewer window properties.
See Also - Protocol Viewer Display Window (see page 386)

Analyzing Packet Data (see page 259)
Changing Protocol Viewer Window Properties (see page 278)

Window Menu
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| Window
Mew Compare. ..
% Mew Lisking...
% Mew PacketYiewer, .,

1= Mew Source, .,

Yy el Bus s Bus Sample. ..
. Mew Waveform, ., Distribution Sample. ..
Export Ea IE, ..
e Owerview A+ =P
External Scope Web Control...
B2 Mext F& Hella Wiorld Sample...
5 Previous Shift-+Fe Tiring Campare. ..
B Cascade

= Tile Horizonkally
1] Tile Yertically
Arrange Icons

1 Cwverview
2 Lisking
IT 3 Waveform

Menu Description

New Compare... Creates a new Compare window (see page 384).
New Listing... Creates an additional Listing window (see page 382).
New Protocol Viewer... Creates an additional Protocol Viewer window (see page 386).
New Source... Creates a new Source window (see page 385).
Help Menu
Help
Help Topics F1
Help On Probes L4
Help On Windows 4
Help Language 4 JEacket Decoder..
9" Show Demo.. lU.' §|gr13| Extractor...
1+t SerialToParallel...
Self Test...

Logic Analyzer Upgrade...
Software Licensing...
? About...
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Menu Description

Help Topics Accesses the online help.

Help On Probes Opens online help for probes.

Help On Windows Opens online help for the Waveform, Listing, Compare, or Source windows.

Help On Tools Opens online help for tools.

Help Language Lets you choose between the English and Japanese versions of the online help (see

Accessing Japanese Online Help (Windows XP) (see page 317)).

Show Demo... Launches the Demo Center (see page /1) application that demonstrates logic
analysis system features.

Self Test... Accesses the Logic Analyzer Self-Tests dialog (see Running Self Tests (see
page 315)).
Logic Analyzer Upgrade... Accesses the Keysight Logic Analyzer Upgrade dialog (see page 393) which

provides information for upgrading hard ware in logic analyzer modules.

Software Licensing... Opens the Software Licensing dialog (see page 423) for managing software
licenses used by the logic analysis system.

Software Update... Opens the Add or Remove Keysight Logic Analyzer Software (see page 299) tool for
managing your logic analyzer software and keeping it up to date.

About... Displays product version and copyright information.
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Toolbars

Toolbars are located under the menu bar, and are used to quickly access a function or perform a
task. By default, not all toolbars, or individual tools within a given toolbar are displayed. For a
complete list of all available toolbars, choose View>Toolbars>. For a complete list of all tools within a
given toolbar, choose View>Toolbars>Customize...; then, select the Commands tab in the Customize
dialog.

Standard (see page 371)

Pattern Generator (see page 372)

Analyzer Setup (see page 372)

External Oscilloscope Setup (see page 373)

Probes (see page 373)

Markers (see page 373)

Run/Stop (see page 374)

Visual Basic (see page 374)

Customize... (see page 375)

Standard Toolbar

DEHS A ha («HTH QR

Description

=
@
S
=

New - Creates a new logic analyzer configuration file.

Open - Opens a previously saved logic analyzer configuration file.
Save - Saves changes to the currently open configuration file.

Print (see page 415) - Prints displayed data within a defined range.

Find (see page 240) - Locates specific data in the acquisition.

# 2k 8 WD

Find Previous (see page 240) - Locates the previous occurrence of the specified
data.

Find Next (see page 240) - Locates the next occurrence of the specified data.
Go to Beginning (see page 226) - Centers the beginning of the acquisition data.
Go to Trigger (see page 226) - Centers the trigger point of the acquisition.

Go to End (see page 226) - Centers the end of the acquisition data.

Zoom Out (see page 198) - Zooms in on an active window.

Zoom In (see page 198) - Zooms out on an active window.

EIRFolRE ARG IR

Overview - Opens or displays the Overview window (see page 389).

The following are optional standard toolbar icons.
NOTE gareop
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Description

=
@
]
=

Cuts the selection and places it on the clip board.

Copies the selection and places it on the clip board.

Pastes the data that is stored on the clip board.

Provides online help information about the Keysight Logic Analyzer application.
Undo last user action.

Enables or disables full screen display.

Activate the next window.

Activates the previous window.

Arranges windows as cascaded overlapping tiles.

Arranges windows as non-overlapping horizontal tiles.

BED@EsEBE (5> 8 B =

Arranges windows as non-overlapping vertical tiles.

See Also - To create a custom toolbar (see page 375)

Pattern Generator Toolbar

JJ: o Sea Mac T L

It
il

=
)
=]
c

Description
Sets up the pattern generator bus/signal attributes.

Sets up the pattern generator clocking attributes.

Sets up the pattern generator sequence.

=
&
o

Sets up the pattern generator macros.

Runs the pattern generator.

Runs the pattern generator repetitively.

Stops the pattern generator.

Steps through the pattern generator vector sequence.

Resumes pattern generator vector sequence output.

RS

Resets the pattern generator vector sequence to the beginning.

See Also - "Using the Pattern Generator" (in the online help)

Analyzer Setup Toolbar
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= Bus/Signal - Accesses the Buses/Signals (see page 395) tab of the Setup dialog.
w Timing/State (Sampling) - Accesses the Sampling (see page 396) tab of the Setup
dialog.
E Advanced Trigger - Accesses the Advanced Trigger (see page 392) dialog.
See Also - To create a custom toolbar (see page 375)

External Oscilloscope Setup Toolbar

IENER

Menu Description

E Sets up the external oscilloscope connection attributes.

Sets up the external oscilloscope option attributes.

E Sets up the external oscilloscope trigger attributes.
See Also - "Infiniium Oscilloscope Time Correlation” (in the online help)

Probes Toolbar

=

ﬂ Opens the properties dialog for a particular probe.
"Using the Xilinx FPGA Dynamic Probe" (in the online help)
"Using the FPGA Dynamic Probe for Altera FPGAs" (in the online help)
"Using General Purpose Probes" (in the online help)
"PCI Express Analysis Probe" (in the online help)
"Serial ATA Analysis Probe" (in the online help)

Markers Toolbar

vty
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Menu Description

ﬂ New (see page 223) - Creates a new marker.

Z Go To (see page 226) - Centers the display around the selected marker.
4 Creates a new value at a measurement (see page 230).

% Creates a new time interval measurement (see page 228).

The following are optional markers toolbar icons.
NOTE gareop

Description

b‘

Place Maker (see page 225) - Places a new or selected (existing) marker at the
middle of the screen.

<

Center About (see page 226) - Centers the display around two selected markers.
Creates a new sample interval measurement (see page 229).

Hides or shows the marker measurement display bar.

s

Accesses the markers properties (see page 232) dialog.

See Also - To create a custom toolbar (see page 375)

Run/Stop Toolbar

|5 & m [

Menu Description

Starts sampling, fills logic analyzer memory with samples.

L

Starts Sampling, fills logic analyzer memory with samples around the trigger, and
repeats.

&

Stops a logic analyzer measurement in progress, for example, when the trigger
condition is not found.

Ll

E Cancels the current operation.
! Resumes the cancelled operation.
See Also - To create a custom toolbar (see page 375)

Visual Basic Toolbar

374 Keysight Logic and Protocol Analyzer User Guide



See Also

Reference

» 21

Menu Description

4 Runs a COM/DCOM macro.

n Opens the Visual Basic Editor.

"Using the Advanced Customization Environment (ACE)" (in the online help)

To customize toolbars

Toaddiconstoa
toolbar

To remove icons
from a toolbar

To create a new
toolbar

To restore a toolbar
to its original icons

To add icons to a toolbar (see page 375)

To remove icons from a toolbar (see page 375)

To create a new toolbar (see page 375)

To restore a toolbar to its original icons (see page 375)

From the menu bar, select View>Toolbars>Customize....
Select the Commands tab.
Select the Category that you want to add icons from.

N o N -

the mouse button to insert the tool icon.

o1

Repeat for any other icons you wish to add.

From the menu bar, select View>Toolbars>Customize....

Select the Commands tab.

Drag the icon from the toolbar and drop it onto the Buttons area of the Customize dialog.
Repeat for any other icons you wish to remove.

N 0o N -

From the menu bar, select View>Toolbars>Customize....
In the Customize dialog's Toolbars tab, click New....
In the New Toolbar dialog, enter the name of the new toolbar, and click OK.

N Lo N =

Drag the new toolbar window to the desired position in the toolbar dock.

A second row of toolbars can be created by dragging a toolbar to the bottom of an existing
toolbar row.

If a toolbar is hidden off-screen, drag a visible toolbar to create a second row of toolbars; that

should then reveal the hidden toolbar.
Once you have created a new toolbar, you can add or remove icons as described above.
1 From the menu bar, select View>Toolbars>Customize....

2 Inthe Customize dialog's Toolbars tab, select the name of the Toolbar you want to restore.
3 Click Reset.
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Marker Measurement Display Bar

Marker "interval" and "value at" measurements are displayed below the menu bar with the other
toolbars.

J. File Edit Wiew Setup Tools Markers
BELEIER YA
Interval —H— M1 to M2 =| Bus1@-=----|—\."a|ue At

Measurement Measurement

| Scale 50 neddiv

To create a new time interval measurement (see page 228)
To create a new sample interval measurement (see page 229)
To create a new value at measurement (see page 230)

To hide/show measurement display bar (see page 364)
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Windows

Waveform Display Window (see page 377)
Markers Display Bar (see page 380)
Markers Overview Bar (see page 381)
Listing Display Window (see page 382)
Compare Display Window (see page 384)
Source Display Window (see page 385)
Protocol Viewer Display Window (see page 386)
Overview Window (see page 389)

Waveform Display Window

Scale | 5 nis/div B ane a2 Delay 5ns BW|ne [T|2n|m

Bus/Signal

& My Bus 1
] vy signal 1
-] v Bus 172
| nay signar 1 .

Time

| | o]

The Waveform window is accessed through the menu bar's Window>Waveform. If you have Tabbed
Windows (see page 289) turned on, you can also select a tab at the bottom of the window.

The Waveform window displays captured data as a digital waveform. You can configure the window
to display selected buses and signals with time or pattern markers in the data. You can also set up
bus pattern triggers and signal trigger options.
The Waveform window consists of the following areas:

Bus/Signal Configuration (see page 377)

Simple Trigger (see page 132)

Markers Display Bar (see page 380)

Waveform Display Area (see page 379)

Markers Overview Bar (see page 381)

Delay Controls (see page 199)

Scale (time/division) Controls (see page 198)

Bus/Signal  To access the following Bus/Signal configuration options, right-click on any bus or signal name in
Configuration ~ the Bus/Signal column.
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Bus/Signal

Simple Trigger

& My Bus 1 =
]

Renarne. ..
(it B

Overlay...
Gyer ay HEMEYE

Symbals, ..

Find...
Find Bus/Signal...

View As Chart..,

Display
Properties...

My Signal
7E| e Insert Row Before. ..
My Bus 1 InsertRow After. .
I Delete
Signa.
7@'”@' L Expand
Time

Assign Channels. ..

Status Description

Undo

Insert Row Before...
Insert Row After...
Delete>

Expand

Collapse

Assign Channels...

Rename...

Group into Bus (see
page 204)

Overlay... (see page 200)
Overlay Remove

Symbols...

Find...
Find Bus/Signal...

View As Chart... (see
page 201)

Display>

Properties... (see page 204)

Undo the last action performed.

Inserts a bus/signal before the highlighted row.

Inserts a bus/signal after the highlighted row.

Deletes the bus/signal in the highlighted row or deletes all buses/signals.
Expands the highlighted bus into separate displayed channels.

Collapses displayed channels to a single displayed bus.

Access to the Buses/Signals tab of the Analyzer Setup dialog for mapping
(assigning) the highlighted bus/signal to the desired pod and channel connection of
the probes.

Access a keypad to rename the highlighted bus/signal.

Groups highlighted signals into a bus.

Overlays the highlighted bus or signal with another selected bus or signal.
Separates overlaid bus/signals.

Opens the Symbols dialog (see page 433) for setting up symbols for the selected
bus/signal.

Opens the Find dialog for searching the captured data (see page 240).
Searches for a bus/signal row.

Opens the View As dialog for viewing the bus data as a chart or a bus.

Lets you show or hide parts of the Waveform window (see page 203).

Access to properties dialog for waveform window, bus/signal row, bus/signal
column, and marker properties.
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Waveform Display — To access waveform display options, right-click anywhere in the display area.
Area

Zoom Cut Full
Zoom Out
Zoom In

Go To
Go To Beginning OF Data
Go To End OF Data

Place Marker
Center About:

Find...
Find Mext
Find Previous

Properties...

Status Description

Undo Undo the last action performed.
Zoom Out (see page 198)

Zoom In (see page 198)

Go To (see page 199)

Place Marker> (see
page 224)

Center About> Centers the display about a marker pair (see page 226) or waveform edges (see
page 198).

Find... (see page 240)
Find Next (see page 240)

Find Previous (see
page 240)

Properties... (see page 204)

Drawing Rectangle
inData |

Biegin time = -24.219 ns
End kime = -21.25 ns
Delta time = 2,969 ns

Set Quick Trigger [ Find =
My Bus 1 = F& and
My Signal 1 = Rising Edge |

Zoom In
Set Quick Trigger

Find Mext
Find Previ
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Menu Description

Zoom In (see page 198)

Set Quick Trigger (see Alternative way to set a Simple Trigger.
page 129)
Find Next Data value on left edge of rectangle becomes Find search (see page 240) criteria

and next occurrence of that data value is placed at center screen.

Find Previous Data value on left edge of rectangle becomes Find search (see page 240) criteria
and previous occurrence of that data value is placed at center screen.

See Also - Analyzing Waveform Data (see page 197)
Marking, and Measuring Between, Data Points (see page 222)
Specifying Advanced Triggers (see page 138)
Setting Up Symbols (see page 118)
To add or delete display windows (see page 289)
To turn window tabs on/off (see page 289)

Markers Display Bar

ni
Mew. ..

Place 3
Go To Marker M1
Go To 3

<

Snap ko Edge

Delete

Delete Al
nz

Renarne. ..
Send to Back
Properties...

-1 us e 500 ns 1us
Place

Go To Marker M1
Go To
Center About...

Snap ko Edge

Delete
Delete Al

Renarne. ..
Send to Back
Properties...

To access these tasks, right-click anywhere in the marker display bar.
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Menu Description

New... (see page 223) To create new markers.

Place (see page 224) To place markers in data.

Go To (see page 226) To go to a marker.

Center About... (see To center the display about a marker pair.
page 226)

Snap to Edge (see To toggle a marker's snap to edge property.
page 227)

Delete (see page 227) To delete a marker.

Delete All (see page 227) To delete all markers.

Rename... (see page 231) To rename a marker.
Send to Back (see To send a marker to the back.
page 231)

Properties... (see page 232)  To set marker properties.

See Also - To read the markers display and overview bars (see page 222)
Markers Menu (see page 364)
Markers Toolbar (see page 373)
Markers Overview Bar (see page 3871)

Markers Overview Bar

[t il e |
Go To Here {-2,39157874 ms) I

End OFf Data

Trigger

M1

Send bo Back

Mz

Go To Here {-36, 13844526 ms)
End Of Data
Trigger
M1
Mz

|

Send bo Back

||1—'_‘—'_‘—i

To access these menus, click anywhere in the marker overview bar.
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Go To (see page 226) To go to a marker.
Send to back (see To send a marker to the back.
page 231)

To read the markers display and overview bars (see page 222)

Markers menu (see page 364)
Markers toolbar (see page 373)

Listing Display Window

Column
Configuration

Sample Number

Time

Signal 1

-

Signal 2

-

Ll

The Listing window is accessed through the menu bar's Window> Listing. If you have Tabbed
Windows (see page 289) turned on, you can also select a tab at the bottom of the window.

The Listing window displays your captured data as a state listing. You configure the window to
display selected buses and signals in columns. Within the listed data, you can insert time or pattern
markers. You can also configure the bus pattern triggers and signal trigger options.

The Listing window consists of the following areas:

Column Configuration (see page 382)
Simple Trigger (see page 132)
Markers Display Bar (see page 380)
Listing Display Area (see page 383)
Markers Overview Bar (see page 381)

To access the following column configuration options, right-click on any bus or signal name in the

column head.
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kv Sirnal 1
Unda

Insert Column Before. ..
Insert Column After. ..

Delete

Assign Channels. ..
Renarne. ..
Base

Symbals, ..

Find...
Find Bus/Signal...

Display
Properties...

.- - |
Menu Description

Undo Undo the last action performed.

Insert Column Before... (see
page 215)

Insert Column After... (see
page 215)

Delete> (see page 215)

Assign Channels... (see
page 93)

Rename... Access a keypad to rename the highlighted bus/signal.

Base> (see page 218)

Symbols... Opens the Symbols dialog (see page 433) for setting up symbols for the selected
bus/signal.

Find... Opens the Find dialog for searching the captured data (see page 240).

Find Bus/Signal... Searches for a bus/signal column.

Display> Lets you show or hide parts of the Listing window (see page 214).

Properties... (see page 215)  Access to properties dialog for Listing window, bus/signal column, and marker
properties.

Listing Display ~ To access the Listing display options, right-click anywhere in the display area.
Area

Unda

Go To
Go To Beginning OF Data
Go To End OF Data

Place Marker

Find...
Find Mext
Find Previous
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Menu Description

Undo Same as Edit>Undo (see page 359).
Go To (see page 213)

Place Marker> (see
page 224)

Find... (see page 240)
Find Next (see page 240)

Find Previous (see
page 240)

Properties... (see page 215)

Draw Rectangle in

Data Set Quick Trigger | Find =
i ] My Bus 1 = F6 and
My Signal 1 = High

Set Quick Trigger

Find Mext
Find Previous

Copy Text

Menu Description

Set Quick Trigger (see Alternative way to set a simple trigger.
page 129)
Find Next Data value on top edge of rectangle becomes Find search (see page 240) criteria

and next occurrence of that data value is placed at center screen.

Find Previous Data value on top edge of rectangle becomes Find search (see page 240) criteria
and previous occurrence of that data value is placed at center screen.

Copy Text (see page 290) Copies data as text into the system clip board.

See Also - Analyzing Listing Data (see page 212)
Setting Up Symbols (see page 118)
Marking, and Measuring Between, Data Points (see page 222)
To add or delete display windows (see page 289)
To turn window tabs on/off (see page 289)

Compare Display Window
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i1t Compare-1 =13 %]
i >>i COpY... i Range & Offset. ., i Compare Untl., .. i

| Sample Number | My Bus 1 Time
=gt g

-

........... F v

ESampIes Compared: 131072 [Columns Campared: 1 éComparisons: 131072 éDiFFerences: 194 4

el Overview ; % Lizting-1 ; waveform:-1 E Compare-1 r

The Compare window lets you compare acquired (input) data to data that has been saved in a
reference buffer. The reference data has a colored background, and differences between between
the input data and the reference data are highlighted.

The Compare window is accessed through the menu bar's Window>Compare. If you have Tabbed
Windows (see page 289) turned on, you can also select a tab at the bottom of the window.

Except for the Compare window's ability to display the differences between captured data and
reference data, and its inability display colorized data (from the Filter/Colorize tool), the Compare
window is just like the Listing window.

See Also - Comparing Captured Data to Reference Data (see page 250)
To copy data to the reference buffer (see page 250)
To find differences in the compared data (see page 250)
To compare only a range of samples (see page 251)
To offset the reference data (see page 251)
To run until a number of compare differences (see page 257)
To set Compare window properties (see page 252)

Analyzing Listing Data (see page 212)

Source Display Window
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Displayed File |C:'|,My Documentsisourcelecs2.c ﬂ' Browse. . I ={ | t{ | 4 |
145 proc_spec_init(): ﬂ
146
147 for (::)

145 {
0 {num checks) — &=
150 num_checks++; 32 QU R
151 update_display(num checks) ; Find in Source...
152 proc_specific(): Find Selected Saurce Line in Listing (Forward) -
1‘53 * Find Selected Source Line in Listing (Backward) | » H
Symbals, .. X
Sample Number ADDR MPCE Time S
Properties...

= Overview J % Listing - 1 J waveform - 1 = Source - 1

The Source window lets you view the high-level source code that is associated with captured data.

The Source window is accessed through the menu bar's Window>Source command. If you have
Tabbed Windows (see page 289) turned on, you can also select a tab at the bottom of the window.

The Source window has two panes: the top pane displays the high-level source code associated with
the captured data, and the bottom pane is the same as a Listing window.

Viewing Source Code Associated with Captured Data (see page 253)
- To step through captured data by source lines (see page 253)
To go to captured data associated with a source line (see page 254)
To browse source files (see page 254)
To search for text in source files (see page 255)
To set a Quick Trigger in the Source window (see page 131)
To go to the source line associated with the listing center rectangle (see page 255)
To edit the source code directory list (see page 255)
To select the correlation bus (see page 256)
Changing Source Window Properties (see page 257)
Analyzing Listing Data (see page 212)

Protocol Viewer Display Window

You can use a Protocol Viewer window to display data captured by an Keysight instrument module
such as the U4301A PCle Gen3 Analyzer module. The following screen displays an instance of
Protocol Viewer added to the U4301A module in the Logic Analyzer application to display the PCI
Express data captured by the module.
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®%File Edit View Setup Tools Markers Run/Stop Overview Window Help
DedS MRS | MTH|QAR S | E &
| o w2 - — |

Modules Windows

Slot5

Protocol
Viewer-1

On clicking the Show button on Protocol Viewer, the Protocol Viewer window is displayed with the
captured data in the Logic Analyzer application.

;PCI—Express Packet ' Link Speed :Directinn :Seq‘uence Tinher :Tag

Details | Header | Payload ' Lanes ~X  Comparsl|

Ii % Time Pe-102 = Shaow only Favorite
{ Symbol Time ) i Sample Lane 0 ' Lane 1 : Lane 2 : Lane 3 Lane 4 ' Lane 5 : Lane & . Lane 7 Lane & ' Lane 9 : L

L7 fTns 0 : ; : ; ; ; : ; ; ; :
15ns 0
16ns 0
17ns 0
18ns 0
19ns 0 W o
20ns 0 0w 00 o

k2 21 s 1 00 00 0
22ns 1 ; w o 00 00 0
23ns 1 00 00 00 00 o0 o

; ; ; L

Unlike the Listing window, the Protocol Viewer window lets you view summarized and detailed
packet information at the same time within two panes.
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The upper pane lists the captured packets. On selecting a packet in the upper pane, specific details
of that packet are displayed in various tabs of the lower pane.

Adding a Protocol Viewer window instance

You can add an instance of the Protocol Viewer window to a module or a tool in the Overview tab of
the Logic Analyzer application. To do this, right-click the module or tool, select New Window and
then select Protocol Viewer.

If you are using the U4301A PCle Gen3 Analyzer module, an instance of the Protocol Viewer window
is automatically added to this module in the Overview tab of the Logic Analyzer application.

Upper pane of Protocol Viewer

The upper pane of Protocol Viewer provides a summarized listing of the captured packets. To know
more about how to use the upper pane of Protocol Viewer, refer to the topic “Viewing the Packet
Summary" on page 261.

Lower pane of Protocol Viewer

The lower pane displays the details of a packet that you selected in the upper pane. The packet
details are organized in the following tabs.

Menu DI

Details This tab displays the details of a selected packet. You can also compare the details
of a packet with another packet's details. To know how to use this tab, refer to the
topic “To view and compare packet details" on page 270.

Header This tab displays the header information for a selected packet. To know how to use
this tab, refer to the topic “To view a packet header" on page 273.

Payload This tab displays the payload information for a selected packet. To know how to use
this tab, refer to the topic “To view a packet payload" on page 274.

Lanes This tab displays a vertical listing of a selected packet's data with respect to the
logical lanes. To know how to use this tab, refer to the topic “To view a packet's
lanes" on page 275.

Traffic Overview This tab provides an overview of the protocol traffic that is displayed in the upper
pane of Protocol Viewer. You can use this tab to get a count of captured packets
categorized on the basis of packet types.

To know how to use this tab, refer to the topic Viewing the captured PCle Traffic
statistics in U4301A PCle Gen3 Analyzer module online help.

LTSSM Overview This tab displays a sequential list of the LTSSM states and their transitions and the
packets exchanged during each state. You can use the information displayed in this
tab to in verify the link training process and find out reasons for any failure in this
process.

To know how to use this tab, refer to the topic Viewing LTSSM States and Transitions
in the U4301A PCle Gen3 Analyzer module online help.

Transaction Decode This tab allows you to compute and view transactions decoded from the captured
PCle traffic. This is a licensed feature.
To know how to use this tab, refer to the topic Viewing Decoded Transactions in the
U4307A PCle Gen3 Analyzer module online help.

PCle Performance Overview This tab allows you to perform post processing on the captured PCle traffic and
generate an offline performance summary of bus utilization. This is a licensed
feature.

To know how to use this tab, refer to the topic Viewing Offline Performance
Summary in the U4307A PCle Gen3 Analyzer module online help.
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You can export the captured packet information to a specified .csv file using
Protocol Viewer. You can either export all the data captured and displayed in
Protocol Viewer or a specified time/marker based range of data. You do this
using the ©%¥ toolbar button in the Protocol Viewer window.

Overview Window

:‘gu'as;a o B warom-1 |
BER | ] J

% Listing-1 i
pe—=

L i

j Overview Wavefom-1 j =] Listing-1 J

The Overview window lets you specify how the data is sent from the logic analyzer data acquisition
module to post-processing tools and display windows.

The Overview window is accessed through the menu bar's Window>Overview command. If you have
Tabbed Windows (see page 289) turned on, you can also select a tab at the bottom of the window.

Connection Rules  There are a few rules that govern how you are able to add/connect tools and display data.
Rule 1: Fan out to tools only occurs directly after modules.

ol Ua1548-1 F Filter! F Filter! BB Listing-1 |
Colorlze 2 - Colorlze 1
= - Propertles ! \ Propertles ¥ Shows

“? Filterf “? Filterf Waveform-1
Colorlze 3 Colorize - 4
Propertles / Properties | / ¥ Shows

Rule 2: Fan in to tools occurs only directly after modules.
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o8 Ua1s4p -2

¥ | 85| HE | Tria

M 41548 -1

vzl m

W Uais4R .2

% | 55| 1| T

RI§ U41548 - 1

of U154 -2

) ¥ | Properties ¥ | Properties ¥ Shows
/ / . 4

F Filteri BB Listing-1 |
Colorize- 2 %y,
¥ | Properties | f ¥ Shows

@

B Listing-1 |
¥ Shows
¥ Filter

“? Filters Wizveform -1 |
Colorize - 1 Colorize - 2
¥ | Properties | f ¥ | Properties | f ¥ Shows

Rule 3: Display windows cannot show two versions of the same bus/signal.

F Filteri F Filteri EE Listing- 1

Calorize - 1 Colorize - 2

B2 Listing - 2

¥ Shaw
: J
F Filteri @ EE Listing- 3

Calorize - 3

¥ | Properties ¥ Shows
/ . 4

Analyzing the Same Data in Different Ways (Using the Overview Window) (see page 283)
To open or display the Overview window (see page 283)
To add, duplicate, or delete windows and tools (see page 283)

To add new windows (see page 284)

To delete windows (see page 284)

To add new tools (see page 284)

To delete tools (see page 285)

To duplicate windows (see page 285)

To delete connections (see page 285)

To add connections (see page 286)

To edit window or tool properties (see page 286)

To rename windows, tools, and modules (see page 287)
To redraw the Overview window (see page 287)

To delete the Overview window (see page 287)
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Advanced Clocking Setup Dialog (see page 391)
Advanced Trigger Dialog (see page 392)

Keysight Logic Analyzer Upgrade Dialog (see page 393)
Analyzer Setup Dialog (see page 394)

Chat Dialog (see page 397)

Chat Select Destination Dialog (see page 398)

Choose a Protocol Family and Bus Dialog (see page 398)
Create a New Configuration Dialog (see page 399)
E-mail Dialog (see page 399)

Event Editor Dialog (see page 401)

Export Dialog (see page 401)

Export File Selection Dialog (see page 402)

External Application Setup Dialog (see page 403)
External Trigger Dialog (see page 404)

Find Dialog (see page 406)

Frame/Module Information Dialog (see page 407)
"General Purpose Probe Set Dialog" (in the online help)
Module Mapping Dialog (see page 409)

Module Skew and System Trigger Dialog (see page 410)
Netlist Import Dialog (see page 411)

Offline Startup Options Dialog (see page 411)

Options Dialog (see page 412)

Pod Assignment Dialog (see page 414)

Printing Data Dialog (see page 415)

Properties Dialog (see page 415)

Range Properties Dialog (see page 416)

Recall Trigger Dialog (see page 417)

Run Properties Dialog (see page 418)

Select Symbol Dialog (see page 419)

Select System to Use Dialog (see page 421)

Software Licensing Dialog (see page 423)

Source Viewer Properties Dialog (see page 427)
Specify Mapping Dialog (see page 429)

Split Analyzer Setup Dialog (see page 429)

Status Dialog (see page 430)

Symbols Dialog (see page 433)

System Summary Dialog (see page 434)

Target Control Port Dialog (see page 437)

TimingZoom Setup Dialog (see page 438)

Advanced Clocking Setup Dialog
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The Advanced Clocking Setup dialog lets you specify more complex clock setups than you can with
the normal Master or Slave selections. If you want to use a specific clock channel both as an edge
and a qualifier in the same clock description, you need to use advanced clocking.

Advanced Clocking Setup E

Clack spec: [[Ck1T] AND [Ck3=0]] OR [[Ck31] AND [Ck1=1]]

Edges Edges
( [ £ 3] o ae X ¢ ‘ ( a4 ¥ vl o ake X ¢l ‘

AND CR, AND

"Qualifiers

QllCIk3 Low 'l And QZIOFF 'l

"Qualifiers

3 [ckitigh =] |and| g4 for =]

OF | Cancel | Help |

Menu Description

Clock spec: A textual description of the clocking setup.
Edges Lets you choose from Don't Care, Rising Edge, Falling Edge, or Both Edges for each
of the available clock inputs.
Qualifiers Lets you turn Off clock qualifiers or select Low or High levels from the available
clock inputs for each of the clock qualifier resources (Q1-Q4).
And/Or Lets you toggle the boolean operators for the clock qualifiers.
See Also - To set up advanced clocking (see page 114)

Pod and Channel Naming Conventions (see page 333)

Advanced Trigger Dialog

The Advanced Trigger dialog lets you set up complex trigger specifications that cannot be set up with
simple triggers (for example, you can trigger on a sequence of events in the device under test).

|:|§3

w Advanced Trigger for U4154B-1
Trigger Functions Trigger Sequence

a g Defaulk Storage (overridden by sequence level store actions):
u%:‘ il Store il IAnvthing 'l

| Wait for

F external arm | i
§ Step 1 ¥ | Pattern ritimes

Find 1 B[ [+] oceurrence of
=
g 9| [ousisinal =] myBust | % |[anbis =] [ =] [ m]rex_¥]
Wait for arm ([ - -

1 i Then ﬂ ITrlgger and Fill memary L‘

§ module i‘ with i‘ |Default Storage 'l

SimpleTrigger...] [ Store... ] [ Recal... ] [ Clear ] [ OK. ] [ Cancel ] [ Help
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Menu Description

Trigger Functions Trigger functions are pre-defined trigger setups for common measurements. Trigger
functions are drag-and-dropped into the Trigger Sequence area in the desired order;
then, you fill-in the fields that specify the events to look for in the sampled data and
the actions to take when the events are found.

Trigger Sequence The trigger sequence describes the steps to take when searching for a sequence of
events that will trigger the logic analyzer.
Default storage specifies which samples to store unless there are overriding storage
control actions within the trigger sequence steps.

Simple Trigger... Opens an information dialog that explains how to specify simple triggers (see
page 132).
Store... Opens the Store Trigger dialog for saving a trigger sequence setup as a favorite or

saving it to a file.

Recall... Opens the Recall Trigger dialog (see page 417) for recalling favorite, recently used,
and stored trigger sequence setups.

Clear Clears the current trigger sequence and sets up a default trigger sequence.

Specifying Advanced Triggers (see page 138)
Trigger Functions (see page 440)

Specifying Simple Triggers (see page 132)
Storing and Recalling Triggers (see page 172)

Keysight Logic Analyzer Upgrade Dialog

12

When installing licensed hardware upgrades, you must run the Hardware Update Utility program

on the frame that contains the cards you want to upgrade. In other words:

In a multiframe logic analysis system, you must run the Hard ware Update Utility program on

each frame that has cards to be upgraded.

You cannot install module upgrades over a remote connection (including remote connections

via Remote Desktop, NetOp, or RealVNC).
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Determineifa
L0g|c Analyzer |S %, Keysight Acquisition Syster Upgrade
U pg radeable Tab Determine if @ Logic Analyzer is Upgradeable | |nstall a Logic Analyzer Upgrade

- For some logic analyzers, state speed or memory depth can be upgraded via software.

- The table below shows which logic analyzers are upgradeable.
Mote: If the module(z] that will be upgraded are in a frame that iz connected to other frame(z]. see Help.

- Toorder a state speed or memory depth upgrade, contact your Keysight sales representative or go to www. agilent. com/find/contactus for
product purchase information.

The following shaws this spstem's upgrade status. |f an upgrade license-file is present, the "'es' in the 'Upgradeable’ column iz
replaced with the maximum state speed and/or memory depth of pending upgrades.

Taoinstall a pending upgrade, select the "Install a Logic Analyzer Upgrade” tab and follow the instructions.

Frame Slat Card Type Serial Mumber  Description Upgradeable
1 168544 Master LUSRE7EI0 2 2MSa, 350 MHz clock rate [max 700 Mb...  Yes

This tab lists the logic analyzers and other cards in a frame and shows you whether they are
upgradeable or if an upgrade is pending.

Install a Logic
Analyzer U pgrade ¥, Keysight Acquisition System Upgrade

Tab | Determing if a Logic &nalyzer is pgradeable | Install a Logic Analyzer Upgrade

1. Toobtain a licensze file, follow the instructions on the Entitlement Certificate you received with your upgrade purchase,
[The zerial number(z) required for upgrade redemption are shown below. ]

2. Your licenze file will be delivered by email. Follow the instructions provided in the email to inztall the licenze file on the logic analyzer.
Some licenzes must be installed in a directory other licenzes must be installed in the Kepsight License Manager.

3. The following shows the logic analyzer upgrade status. I an upgrade license file has been installed properly,
the “'es’ in the 'Upgradeable’ column has been replaced with the maximumn state speed and/or memory depth
of the pending upgrade(s).

4. If an upgrade is pending, complete the following steps:
a. Complete any acquisitions and zave data prior to doing an upgrade.
[The logic analyzer will be taken offiine in order to perform the upgrade.
b. Select the row that has a pending upgrade and click on the 'Upgrade..." button,

Frame Slat Card Type Serial Mumber  Description Upgradeable

] I | ¥

Cloze Upgrade... Help

Menu Description

Upgrade... Performs the pending upgrade for the selected card.

See Also - Installing Licensed Hardware Upgrades (see page 124)

Analyzer Setup Dialog

394 Keysight Logic and Protocol Analyzer User Guide



Reference 12

Analyzer Setup for U4154B-1

Buses/Signals | Sampling

The Analyzer Setup dialog is accessed through the main menu's Setup>(Logic Analyzer
Module)>Bus/Signal... or Setup>(Logic Analyzer Module)>Timing/State (Sampling)... commands.

The dialog consists of the following two tabs.

Buses/Signals - The Buses/Signals tab is used to map bus and signal names in the interface to
the pod and channel connections of the probes. Also, you can set a pod threshold, and assign a
default number base and polarity to the bus or signal. See Buses/Signals Tab (see page 395).

Sampling - The Sampling tab is used to name the analyzer, and select and configure the
acquisition mode. In the timing acquisition mode, you set the channel width and sampling rate. In
the state acquisition mode you configure the state clocks and qualifiers. See Sampling Tab (see
page 396).

Buses/Signals Tab

The Buses/Signals tab is used to map (assign) bus and signal names in the interface to the pod and
channel connections of the probes. You also use the Buses/Signal tab to set up thresholds, polarity,
default number base, and enter user comments.

Analyzer Setup for U4154B-1 = B
Buses/Signals | Sampling
Erter buses and signals and the channels they comespond to: [Ma}r s] |
|
Bus/Signal Name i:‘:?;:;i Width LT L | nres Width
1|00 15(14/13|12) 1110 9 & | 7| 6|5 4|3 2|1 0]15 1413 12/ 11/ 10| 2 PD'EFIt}f
o MyBus1 Pod A1[7:0] ] Default Base
] [ Comment
v Threshold
¥ Activity
v Channel Numbers
Bit Inversion
AddBus/Sgrel..| | Delete | [ Deleie Al [ Import Netist... | | System Summary... |
[ ok | [ canced | [ Heb |

The Buses/Signals tab is accessed through the menu bar's Setup>(Logic Analyzer
Module)>Bus/Signal... command.

Through the Display button, you can select what bus/signal setup information is displayed.

The bus and signal icons in the Bus/Signal Name column are normally red, but they turn gray if the
bus/signal is locked by an inverse assembler.

Read Only Options  The following fields are read only and cannot be edited. The display of these items can be turned
on/off under the Display button.
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Menu Description

Width The Width column displays the number of assigned channels on each bus.

Activity The Activity row displays the type of signal activity on each channel.
Low bar = A stable low level.
High bar = A stable high level.
Transition arrows = An active signal transition between low and high.

Channel Numbers The Channel Numbers row displays pod channel numbers

In previous versions of the Keysight Logic Analyzer application, the Buses/Signals setup tab had a
Define Probes... button; now, probes are defined differently (see "To define probes" (in the online
help)).

If you enable the Advanced Probe settings for U4154A/B logic analyzer, a button named APS is
displayed in the Buses/Signals tab. You use this button to enable or disable the peaking for the
probing system used for these logic analyzers. See “Changing Advanced Probe Settings for
U4154A/B Logic Analyzers" on page 498.

Defining Buses and Signals (see page 93)

- To add a new bus or signal (see page 94)

- To delete a bus or signal (see page 95)

- To rename a bus or signal (see page 95)

- To assign channels in the default bit order (see page 98)

- To assign channels, selecting the bit order (see page 99)

- To define buses and signals by importing netlist files (see page 100)
- To reorder bits by editing the Channels Assigned string (see page 107)
- To set the default number base (see page 103)

- To set polarity (see page 104)

- To add user comments (see page 104)

- To add a folder (see page 105)

- To alias a bus/signal name (see page 105)

- To sort bus/signal names (see page 105)

Pod and Channel Naming Conventions (see page 333)

Why Are Pods Missing? (see page 334)

Logic Analyzer Notes (see page 492)

Sampling Tab

396

The Sampling tab is access through the menu bar's Setup>(Logic Analyzer Module)>Timing/State

(Sampling)... command. The Sampling setup tab is used to select and configure the sampling mode.
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Analyzer Setup for U4154B-1 = =] ==
Buses/Signals | Sampling
Acquisition Trigger Position TimingZoom
() Timing - Asynchronous Sampling 50 E] . Poststors [ Enable
(@ State - Synchronous Sampling _ U Setup...
Timing Options E] E]
Sampling Options: T
ampling Options:| Full Channel, 2.5 GHz Force Prastors

Sampling Perind: | 400ps (B |- |[+

| - S—
State Options - Specify when the logic analyzer should acquire samples

Eye Scan: Sample Positions and Thresholds. .. ]
Cockc Md:
: Pod A2 Pod A1 Clock Description
Clock: Clk7 ClkS Clk4 Clk3 Clk2 Clk1
Activity: i i i i i i
Master: (X ¥ X ) X [ X = X ¥ £ ¥]cknr
[ ok | [ cCancd | [ Heb

12

Menu Description

Acquisition Lets you select the Timing or State acquisition mode (see Choosing the Sampling
Mode (see page 106)).

Timing Options When the Timing acquisition mode is selected, you can specify its options (see
Selecting the Timing Mode (Asynchronous Sampling) (see page 106)).

State Options When the State acquisition mode is selected, you can specify its options (see
Selecting the State Mode (Synchronous Sampling) (see page 108)).

Options Lets you specify options that apply to both the Timing and State acquisition modes
(see To specify the trigger position (see page 115) and To set acquisition memory
depth (see page 115)).

TimingZoom Lets you turn the timing zoom feature on or off and specify its settings (see Using
Timing Zoom (see page 116)).

See Also - Choosing the Sampling Mode (see page 106)
Logic Analyzer Notes (see page 492)

Chat Dialog

The Chat dialog lets you enter and send messages to other logic analysis system users.
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== Chat [w/ AGILENTAdvutestaMIx63]

WHITE,PAT (A-ColSprings,ex1) [ Keysight\PWSEFO@mtS ]
= When will the system be available?

SHEETS, JACK [Keysightiwhiutest@mtxa3]

> AL 12:00 pr.

Message to send:

| Thank you,
L J Last message received:
Send [ close Wed Mar 22, 2006 - 3:33:32 PM
Message to send Lets you enter a message to send.
Send Sends the message.
Close Closes the dialog and the chat session.
See Also - Select System to Use Dialog (see page 421)

Chat Select Destination Dialog (see page 398)

Chat Select Destination Dialog

The Chat Select Destination dialog lets you select either the person logged into or the person
connected to the logic analysis system.

L4 Ghat X

Select Destination

(®) Chat with person using instrument:
SHEETS

Ok ] [ Cancel

Clicking OK opens the Chat dialog (see page 397) where you can enter and send your message.

See Also - Select System to Use Dialog (see page 421)

Choose a Protocol Family and Bus Dialog

The Choose a Protocol Family and Bus dialog lets you select a protocol family and bus for the "Find a
packet" trigger function.
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Choose a Protocol Family and Bus

Protocal Farmily: |PCI Express

<Mone Selected =

<Mone Selected =
8E/10E Link - x1
8E(10E Link - x16
SE(10E Link - x2
8E/10B Link - x4
8E/10E Link - x&
PIPE 16-hit - x1
PIPE 16-hbit - x16
PIPE 16-hit - x2
PIPE 16-hit - x4
PIPE 16-hit - x&
PIPE &-bit - x1

PIPE &-bit - x16
PIPE &-bit - x2
PIPE &-bit - x4
PIPE &-bit - x&
Protocol Family Lets you select the protocol family.
Bus Lets you select the type of bus within the protocol family.
See Also - Find a packet (see page 458) trigger function

To specify packet events (in "Find a packet" trigger function) (see page 148)

Create a New Configuration Dialog

The Select Offline Hardware dialog appears when you are in offline mode and you choose the
File>New command to create a new logic analyzer configuration file. This dialog lets you specify the
type of logic analyzer hardware to model in the configuration file.

q

I Create a Mew Configuration

Since pou are nat currently connected ta any analysis spstem, you may select the type of logic or protocol
analyzis hardware that should be uzed for a new affline seszion:
Type of Card: (U4154B 2.5GHz State/2 5GHz Timing Analyzer -

Nurnber of Cards in [Dne Card Module ']
Starting Slot: [5|0m v]
Menu Description
Type of Card Selects the type of logic analysis hardware to use in the new offline configuration
file.
Number of Cards in Specifies the number of cards in the hardware module.
Starting Slot Selects the starting slot of the cards used in the new offline configuration file.
See Also - Offline Analysis (see page 194)

To set up multiple-modules with XML-format configurations (see page 191)

E-mail Dialog
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See Also

E-mail must be set up on the computer running the Keysight Logic Analyzer application before this
feature will work. Refer to the operating system online help or your mail application's online help
for information on setting up e-mail. See also Setting Up Outlook Express on the Logic Analysis
System (see page 400).

Some mail applications block e-mail that is sent by running programs, so test this feature with
your mail application before you use it.

B email ==
o o)
Subject: I Logic analyzer event Cancel
I Here's the message body Help

Menu Description

To Address(es) to which e-mail will be sent. You can specify multiple recipients by
separating each e-mail address with a semicolon (;).

Subject Subject of the e-mail.

(message) Text of the message.

To specify a trigger sequence step's goto or trigger action (see page 150)
To create a new time interval measurement (see page 228)

To create a new sample interval measurement (see page 229)

To change a marker's position property (see page 225)

To run until a number of compare differences (see page 251)

Setting Up Outlook Express on the Logic Analysis System

Outlook Express is installed on logic analyzers and logic analysis systems along with Internet
Explorer and the Windows XP operating system. If you want to use the logic analysis system's
"e-mail on" features (on trigger, on measured interval, on number of compare differences), you can
use Outlook Express.
To set up Outlook Express on the logic analysis system:
1 Make Qutlook Express the default e-mail program in Internet Explorer:

a InInternet Explorer, choose Tools>Internet Options....

b In the Internet Options dialog's Programs tab, for the E-mail service, select Outlook Express.

2 Get e-mail server and account information from your network or system administrator, and
configure a mail account in Outlook Express:

a In Outlook Express, choose Tools>Accounts....
b In the Internet Accounts dialog's Mail tab, click Add>Mail....

¢ Inthe Internet Connection Wizard, follow the instructions, using the e-mail account
information from your system or network administrator.

3 Make sure the Security tab settings are set correctly:
a In Outlook Express, choose Tools>Options....

b In the Options dialog's Security tab, uncheck Warn me when other applications try to send
mail as me.
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5 Test one of the logic analysis system's "e-mail on" features.

See Also

Event Editor Dialog

E-mail Dialog (see page 399)

The Event Editor dialog lets you specify packet events in the "Find a packet" trigger function.

&5 Event Editor
Events
=l PrTFupress A
i~ Favorites |
-Ordered Sets
-Packets
- Ay Packet

LLP Packets

=- TLP Packets

i Any TLP Packat

[+ 3DW Packets

AUV PACKErs

4D I¥emory Read Request |
- 4DV ¥ emory Request-Lozked —
- 4N Ve - Ronked b Rianb Car

- 4Dy s - Routed by Address

g 40 < R ke T

- 400 I¥ 57 - Broadcast from Roc

- 4DV M sg - Local - Terminate al 3

NI TV VIPRRp ) PN [ PPRR

Organize Favorites... ]

Name 40 Msg - Routed by ID Add to Favarites
PCI Express : Physical 2!
Skart Syrabol STP
PCI Express : Data Link
Reserved
Sequence Number lm
PCI Express : Transaction
Reservedl
Ft 40y header, no data
Tvpe Msg - Routed by ID
Reservedz % [EJEBn__¥J _

TC E_Dont Cate v
i i e |
) e e e

Menu Description

Hierarchically lists protocol event types that you can select.

Events

(Fields)

Name
Add to Favorites

Organize Favorites...

Clear

View as Bits...

(On the right side of the dialog). Lets you enter, select, or clear ( | %) packet field

values.

Lets you enter or modify the name of the packet event.

Adds the packet event to the favorites list.

Opens the Organize Favorites dialog for organizing the packet event favorites list

(see To organize favorite packet events (see page 149)).

Clears all packet field values.

Opens the View as Bits dialog for viewing the packet event in a format similar to

specifications documents (see To view a packet event as bits (see page 149)).

See Also

Using the Packet Event Editor (see page 148)

Find a packet (see page 458) trigger function
To specify packet events (in "Find a packet" trigger function) (see page 148)
To find packet patterns in the captured data (see page 243)

"To specify packet patterns to filter" (in the online help)

Export Dialog
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The Export dialog lets you export certain kinds of data into the Keysight Logic Analyzer application.

Export

Select the file type to export:

Module C5W text file

Module bi file:

Standard file:

Pattern Generatar C54 text file
16700 ASCI File Format

[rescription

[*.cav) Export data from any madule, tool,

or window to a text file with comma

3

zeparated values [CSY). This file format is
designed for uge with external applications

such az Excel to view data outside of the

logic analysiz system.

Help ] [ Cancel

Menu Description

Lets you export module data only to a comma separated value (CSV) format text file.
This file type is for post-processing tools (see “To export data to module CSV

Module CSV text file

Module binary file

Standard CSV text file

Pattern Generator CSV text
file

16700 ASCII File Format

format files" on page 179).

Lets you export module data only to a binary format file (see “To export data to
module binary (ALB) format files" on page 181).

Lets you export data from modules, tools, or windows to a comma separated value
(CSV) format text file (see “To export data to standard CSV format files" on

page 177).

Lets you export pattern generator vector sequences to a comma separated value
(CSV) format file (see "Exporting Vector Sequences to CSV Format Files" (in the

online help)).

Lets you export captured data to a text file that matches the output of the 16700
logic analysis system's "Print to File" format (see “To export data to 16700 ASCI

format files" on page 183).

Export File Selection Dialog

The Export file selection dialog lets you select the file to which data is exported, the data source, the
export options, the range of data samples, and the buses/signals to export.
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Save jn: | =5 Export Files v| 3 ¥ B T

export_tesk,csv
large.csv

module, csy
mpcS60_demo,csy

File name: | my_18250, csv w | [ Save ]
Save as type: | Comma Separated Value Files [*.cav] R | [ Cancel ]
Source: |My 165504-1 w7 | [ Cpkions. .. ]
File Options
[Jall pata [ Data Range... ] [ Bus Signal Selection. .. ]

Menu Description

File name Lets you select the file to which data is exported.

Save as type The appropriate type is already selected, based on the file type selected in the
previous Export dialog (see page 401).

Source Lets you select the data source. The list of sources you can select from is determined
by the file type selected in the previous Export dialog (see page 4071).

Options... Opens the File Export Options dialog where you can select the appropriate options
for the file type selected in the previous Export dialog (see page 401).

All Data When checked, data from all samples and all buses/signals is exported.

Data Range... When All Data is not checked, this button opens a Range Properties dialog for

selecting the range of data samples to export.

Bus Signal Selection... When All Data is not checked, this button opens a Range Properties dialog for
selecting the buses/signals to be included in the export.

To export data to standard CSV format files (see page 177)

To export data to module CSV format files (see page 179)

To export data to module binary (ALB) format files (see page 181)
"Exporting Vector Sequences to CSV Format Files" (in the online help)

External Application Setup Dialog

The External Application Setup dialog lets you add, edit, arrange, or remove items from the

Tools>External Applications> menu.
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- External Application Setup
External Applications to access from the Tools menu

Application Name Executable File Mame l Add Application... I
noven d.ex: | Edit Application...
Delete Application

Move Up

Move Down

o) [ cmal ]

Menu Description

Add Application... Opens the Add Application dialog (see page 404) for specifying a new menu item's
parameters.

Edit Application... Opens the Edit Application dialog (see page 404) for changing the selected menu
item's parameters.

Delete Application Deletes the selected application from the menu item list.

Move Up Move Down Moves the selected application up or down within the menu item list.

External Application Add/Edit Dialog

The Add/Edit Application dialog lets you enter or modify the parameters for an item in the
Tools>External Applications> menu.

= Edit Application [z|
Executable File I wsCHpt, exe Browse. ..
Application name : I My Scripk
Command line : I ScripkstwSHymyScript.vbs
Application directory : I CAWINDOWS system32
oK ] [ Cancel ] [ Testrun | [ Help

Menu Description

Executable file The name of the file to execute when the menu item is selected.
Application name The name that appears on the menu item.

Command line Command line options for the executable file.

Application directory The directory that contains the executable file.

Test Run For quick testing, this executes the application with the given parameters.

External Trigger Dialog
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There are Trigger In and Trigger Out BNC connectors located on the 16850-series logic analysis
system. These BNC connectors are used to connect the analyzer to an external instrument and either
send or receive a trigger signal.

The External Trigger dialog is used for setting up triggers between the logic analyzer or logic analysis
system and other, external instruments.

The 16850-series External Trigger dialog looks like:

.Extema[Trigger [

Frame : Default Offine Frame 1

Trigger In
Threshold Level: |y (1,40 %) i I v
(7) Falling Edge

(@ Rising Edge

Trigger Qut
Cutput Status Polarity Mode
@) Enabled @) Active High (@ Pulsed
(7) Disabled () Active Low (7) Feedthrough

Select all events that cause Trigger Out (This is the OR of all selected events)

\When '16851A-1' triggers
When Flag 1is set
When Flag 2 is set
When Flag 3 is set
[T7] When Flag 4is set

Lets you trigger the logic analyzer from another source. You can select whether a rising or falling
edge indicates a trigger.

Input Signal Characteristic 16850-Series

Input signal level: Selectable, +5 V Max.

Minimum signal amplitude: 200 mV

Sends a signal to another device when the logic analyzer triggers. You can select whether the trigger
will appear as a rising or falling edge.

The trigger out signal is designed to drive a 50 Ohm load. It is recommended that for good signal
quality, the trigger out signal be terminated in 50 Ohms to ground.
With a 16850-series logic analysis system frame, you can:
Enable or disable (3-state high-impedance) the output.
Choose the polarity of the output.
Choose whether the output mode is Pulsed or Feedthrough (for observing flag settings).
Select the events that will cause a trigger signal to be output.
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Output Signal Characteristic ~ 16850-Series

VOH (output high level): »2.0V(3.3Vavg.)
VOL (output low level): <0.5V(0Vavg.)
Pulse width: Approx. 80-160 ns
See Also - To trigger other instruments - trigger out (see page 169)

To trigger analyzer from another instrument - trigger in (see page 170)

Find Dialog

The Find dialog lets you search for patterns in captured data. You can qualify your search by specific
bits, data patterns, equality, and range operators. The search result is placed at the center of the
display.

Find 3 E] occurrences searching |Forward v| from |Display Center v|

(¥]|Busisignal My Bus 1 % | [albits |v]|= [ [03 @Hex_3) [and v
E] Bus/Signal My Signal 1 ¥ ||Rising Edge |+ |,qnd v|

E] Bus/Signal [ My Signal 2 ¥ ] High w

When |Entering B

[Store Favorite 8] [Recall Favorite 8] [ Clear ] [ Options... ] [ Find ] [ Close ] [ Help

Menu Description

Find N occurrences Specifies the number of occurrences to search for.

searching Specifies whether to search Forward or Backward.

from Specifies the starting location (Display Center, Beginning Of Data, End Of Data,
Trigger, or a marker).

(pattern event) Specifies the pattern event you wish to locate.
In addition to the usual pattern matching operators (=, !=, <, >, <=, >=, In Range,

and Not In Range), there are three additional operators you can use:
Entering — the first sample of one or more consecutive samples that match the
pattern. (By comparison, the "=" equals operator considers every sample that
matches the pattern as an occurrence.)
Exiting — the sample after one or more consecutive samples that match the
pattern.
Transitioning — entering or exiting one or more consecutive samples that match
the pattern.
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Menu Description

When

Store Favorite
Recall Favorite
Clear
Options...

Find

Close

Afind qualifier (which further qualifies the find criteria with a time duration or other
operator):
- Present

Not Present

Present> (time duration)

Present> = (time duration)

Present< (time duration)

Present< = (time duration)

Present for Range (of time)

Not Present for Range (of time)

Entering

Exiting
- Transitioning
The find qualifiers Present >, Present> =, Present<, Present< =, Present for Range,
and Not Present for Range let you specify a time duration. This means the find event
specified in the expression area will be found based upon the given time and
operator.
The other qualifiers (Present, Not Present, Entering, Exiting, and Transitioning) do
not allow a time duration.

Lets you store favorite find patterns.

Lets you recall or delete favorite find patterns.

Clears the current find pattern.

Opens the Find Options dialog that lets you specify "found" marker placement.
Performs the find without closing the Find dialog.

Closes the Find dialog.

See Also

To quickly find bus signal patterns (see page 240)

To find bus/signal patterns in the captured data (see page 241)
To find packet patterns in the captured data (see page 243)
To find complex patterns in the captured data (see page 246)

To store, recall, or delete favorite find patterns (see page 247)

To specify "found" marker placement (see page 248)

Frame/Module Information Dialog

The Frame/Module Information dialog displays detailed information about a logic analysis system

frame (see page 539).
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System Frame/Module Information |X

System Details {mtx76):

= MulE-Frarm
= ﬁ 16850 Logic Analysis System - Master
(] Frame Details
g Module: 168514 Logic Analyzer
= ﬁ 41544 Logic Analysis System - Slave
(] Frame Details
Module: 741544 Logic Analyzer
= Module: 741544 Logic Analyzer
» MNumber of Cards: 1
» Slot: D
» Number of Channels: 68
» Number of Pods: 4
®  [Max Acquisition Depth: 64 ME
®  [Max Acquisition State Speed: 600 MHz
L]
L]
=

Max Acquisition Timing Speed: 1 GHz
Upgrade Info
* SlotD
# Depth: Fully upgraded at 64 ME
#  State Speed: Fixed at 600 MHz
* Timing Speed: Fixed at 1 GHz
»  Serial Number: 1US00000002
Module: 16850E Logic Analyzer
Logic Analysis System - Slave
Frame Details
Module: 168514 Logic Analyzer
Module: 168524 Logic Analyzer
Module: 168534 Logic Analyzer
Module: 168544 Logic Analyzer
Module: 16854E Logic Analyzer

[ERERNC R, Y

WEEED %

OF ] [ Help ] [ Set as Auto-Connect

Menu Description

System Details Displays the detailed information about the logic analysis system. This includes both
information on the frame as a whole and information on each module.
If the frame is participating in a multiframe set (as is the case in the example above),
frame and module details on each frame is shown. In the example above, the in-use
icon shows a user is currently using the multiframe set.
If module depth or speed is upgradeable (via hard ware licensing), module upgrade
information is also provided.
Under the "Frame Details" category, you can find information about the frame's
software version, host IP address, host name, whether or not the frame is password
protected from remote-access, etc.

Set as Auto-Connect Selects the logic analysis system frame as the one to use when the Keysight Logic
Analyzer application starts. The words "auto-connect" will show up next to the frame
selected as an auto-connect in the Select System to Use dialog (see page 421).
This button will change to "Clear Auto-Connect" if this frame is already set as an
auto-connect.

Clear Auto-Connect When pressed, specifies that the logic analysis system frame not be automatically
connected to when the Keysight Logic Analyzer application starts.

Notes: - When no auto-connect is established, the Keysight Logic Analyzer application attempts to go
online with the local frame or starts offline if there is no local frame.

The auto-connect frame selection is stored on a per-user basis-so each logged on user can
establish a different auto-connect frame.
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If you are running the Keysight Logic Analyzer application on a standalone instrument or you are
running the Keysight Logic Analyzer application on your PC with hosted instruments attached to
your PC, the Keysight Notification Center Icon will be present on the taskbar (lower, right-hand
corner of your desktop). This icon can be right-clicked to open an instrument details dialog
showing the same type of information as the above dialog—but only for the local hardware.

See Also - To view logic analysis system details (see page 80)

Module Mapping Dialog

The Module Mapping dialog helps you map module setup information from the configuration file you
are opening to the modules in the logic analysis system you are using.

Configuration File Logic Analysis System
Module A Module D
Setup
Module B Setup
Module E

Module C
Setup

If you are opening an ALA format configuration file, modules must be compatible in order to setup a
module with information from the configuration file. If you are opening an XML format configuration
file, you can use setup information from any module; however, because of module differences, some
settings may not transfer.

Module Mapping E

Specify how to load the specified configuration file inka this

' |se a "best fit" algorithm ko automatically map modules in configuration File inta this frame.

" Manually specify moduls mapping. SEEG i MEREITE . |

" Swikch ko "Offline" mode and load the configuration as-is.

Cancel | Help |
Best-fit algorithm (see Automatically maps configuration file modules into the current frame.
page 409)
Manually map The Specify Mapping... button opens the Specify Mapping dialog (see page 429) to
specify how configuration file modules should be mapped into the current frame.
Offline mode Loads the configuration file as-is in the offline mode.
See Also - To transfer module setups to/from multi-module systems (see page 190)

Best-Fit Algorithm for Automatic Module Mapping

The best-fit algorithms differ slightly, depending on whether you're loading XML or ALA format
configuration files.
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When Loading XML For any given module in the configuration file:
Format 1 Isthe module split?
Configuration Files: 2 ook for a module in the Overview window with the same name. If one is found, load the
configuration into that module.

3 Look for the first module (based on the top to bottom order as shown in the Overview window) of
the same specific type as the configuration file module. If one is found, load the configuration into
that module.

4 Look for the first module of the same general type as the configuration file module.

In this case, "general" means, for example, "logic analyzer" vs. "pattern generator").

5 If not found with any of the above, then:

a Inonline (either Local or Remote) mode, don't load the module.

b In offline mode, create the module.

When Loading ALA  For any given module in the configuration file:
Format 1 Look for the first module (based on the top to bottom order as shown in the Overview window) of
Configuration Files the same specific type as the configuration file module. If one is found, load the configuration into
that module.

2 If not found, skip it.
In offline mode:

When loading an ALA format configuration file, there is always a "clear" performed in the Overview
window. Therefore, no matching algorithm is needed.

When loading an XML format configuration file, the XML best-fit algorithm is used.

See Also - Module Mapping Dialog (see page 409)

Module Skew and System Trigger Dialog

4 Module Skew and System Trigger ﬂ
Module Name Location System Trigger Skew Time
My 168514 - 1 & >
My 168524 - 1 E g 0s B[ +]
My 168534 - 3 C g 0s B[ +]
[v First module to trigger designates the System Trigger QK | Apply | Cancel | Help |

This dialog is available when there are multiple modules (see page 540) in a logic analyzer or logic
analysis system. It lets you:
Specify which module is the system trigger (that is, which module's trigger reference point is
Time=0).
Specify the trigger reference point skew for modules that are not the system trigger.
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When First module to trigger designates the System Trigger is checked, the first module to trigger
after the next run is selected as the system trigger. Unchecking this option and checking it again
causes the module that has currently triggered first to become the selected system trigger.

Disabled modules are grayed out.

See Also - Setting the System Trigger and Skew Between Modules (see page 288)
To disable and enable modules (see page 88)

Netlist Import Dialog

The Netlist Import dialog lets you set up bus/signal names and assign them to logic analyzer
channels by importing netlist files. Netlist files come from the Electronic Design Automation (EDA)
tools used to design the device under test, and they contain information about the signals on the
connectors built into the device under test for the logic analyzer probes.

_ Before you can import bus/signal names from netlist files and assign them to logic analyzer
NOTE channels, you must use the Define Probes dialog to identify the probes that are used with the logic
analyzer.

Metlist Import

Metlist File: IE:\My Documentsinetlist. ket ﬂ Browse...l

QK | Cancel Trim Buzes/Signals... | Help |

Menu Description

Netlist File Lets you enter or browse for the name of the netlist file to import.

Trim Buses/Signals... Opens the Trim Bus/Signal Names dialog which lets you trim the bus/signal names
imported from the netlist file.

See Also - To define buses and signals by importing netlist files (see page 100)

Offline Startup Options Dialog

The Offline Startup Options dialog appears when you start the Keysight Logic Analyzer application
and it wants to start in the offline mode (see page 194) (if this is unexpected, see If starting in offline

mode is unexpected (see page 304)). This dialog presents options for the tasks you can perform in
the offline mode.
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See Also

Options Dialog

"B Offline Startup Options ==

“You have started the application in offine mode. If this is not what vou expected, select
"Help" for some troubleshooting ideas.

There are several features available in offine mode. Select one from the list below.

-3  Connect to local or remate hardware to work anline.
--»  Open a configuration file to analyze previously acquired data.
-»  LCreate a new offline setup.

Menu Description

Go Online... Opens the Select System to Use dialog (see page 421) for choosing a frame to

connect the Keysight Logic Analyzer application to.

Open File... Lets you open a logic analyzer configuration file (see page 188).

Continue Offline... Opens the Create a New Configuration dialog (see page 399) for creating a new

logic analyzer configuration file.

If starting in offline mode is unexpected (see page 304)

To change your system options, select Edit>Options... from the menu bar. System options are

written in the Windows registry file and persist across sessions.
System Options (see page 413)
Bus/Signal Naming Options (see page 413)
Advanced Settings Options (see page 413)
Message Dialogs/Event Logging Options (see page 414)

& options
s
Trigger History Depth: I E] Start Maximized
I . [T creat= Demo Data when offine
e S 4 E] Go to Trigger on Run

Repetitive Run Delay {sec): o E] Enable Mumeric Grouping

Enable Panel Lock Command
Default Folders. ..

Bus/Signal Maming Advanced Settings (Applies to supported module only)
() short [T]Enable Advanced Probe Settings (APS)
@) Unique

Waveform Initial Properties
I:l Fast Zoom In
Show Values on Single Bit Labels

Message Dialogs/Event Logging
Show Information Dialogs
Show Warning Dialogs
Show Error Dialogs

[ Event Logging Shaw Level I 0 [B|-|[+] andEBelow
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System Options

Menu Description

Trigger History Depth You can keep as many as 50 of the most recently used triggers. See To store a trigger
(see page 172) for more information on re-using triggers. Trigger history is saved in
the configuration files. The default is 10.

Recent File List Entries This sets how many recently-loaded configuration files are shown in the File menu.
The default is 4.

Repetitive Run Delay Delay between repetitive measurements allows you to look at the captured data and
decide whether to stop the measurement before the next run occurs.

Start Maximized Specifies whether the Keysight Logic Analyzer application's main window is
maximized when the application is started.

Create Demo Data when When you run the analyzer, fake data will be created. This mode is useful when
offline learning how to use the logic analyzer software.
NOTE: The logic analyzer does not trigger with fake data. You can set the triggers,
but will not get the same results you would with a real acquisition.

Go to Trigger on Run Specifies, when a logic analyzer measurement is run, whether display windows are
automatically positioned around the data that triggered the analyzer.

Enable Numeric Grouping Numeric grouping adds spaces between every four hexadecimal and binary digits,
spaces between every three octal digits, and commas between every three decimal
digits (for example, FFFF FFFF, 1111 1111, 777 777, and 999,999).

Default Folders... Opens the Default Folders dialog for specifying the default folder locations for
configuration files and export files.

Bus/Signal Naming ~ When you have defined the same bus/signal name in more than one module:

Option
Short Bus/signal names are shown without the module name even if they are the same. In
other words, it is possible to display two buses called "ADDR" that are not the same
physical bus. (You can still see the module name in a tool tip by hovering over the
bus/signal name.)
Unique Module names are pre-pended to identical bus/signal names, for example,
"Module 1:ADDR" and "Module 2:ADDR".
Advanced Settings
Enable Advanced Probe The Advanced Probe Settings are supported on U4154A/B logic analyzers and PCle
Settings (ASP) Gen3 analyzer.

Checking this option enables:

- the Probe Setup tab in the PCle Gen3 analyzer's Setup dialog. The probe setup
tab is used to adjust the analyzer's equalizing snoop probe (ESP) settings. See
"Adjusting the Equalizing Snoop Probe (ESP) Settings" (in the online help).
the APS button in the Buses/Signals tab of the U4154A/B logic analyzer's Setup
dialog. The APS button is used to change the settings for the probes used with
the U4154A/B logic analyzers. Probe settings include enabling peaking for the
channels of these logic analyzers to compensate for the additional high
frequency attenuation that some probing solutions provide on target signals.
See“Changing Advanced Probe Settings for U4154A/B Logic
Analyzers" on page 498.
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Message
Dialogs/Event
Logging Options

As with any other program, the Keysight Logic Analyzer application generates messages about
events. You can choose which messages are displayed. Check the appropriate box to indicate you
wish the dialogs displayed.

Menu Description

Show Information Dialogs Information dialogs offer tips such as the location of Simple Trigger, and do not
indicate a failure.

Show Warning Dialogs Warning dialogs occur when some setting may affect your data, such as being
offline.

Show Error Dialogs Error dialogs occur when an operation cannot be completed as specified.

Event Logging You can choose to have all events recorded in a log file. Event logging will slow down

your logic analyzer. Event logs can be viewed through Help>Status Log. Set the
event logging level according to the directions of your Keysight Technologies
support person. Be sure to turn off event logging when resuming normal use.

Pod Assignment Dialog

See Also

The Pod Assignment dialog lets you reserve a pod (see page 540) or pod pair (see page 540) for time
tag storage. When a logic analyzer module (see page 540) has been split into two modules, you can
also use this dialog to re-assign pods or pod pairs.

If you choose the highest acquisition memory depth (see page 115) and there is a pod pair that has
no buses or signals assigned to it, that pod pair is automatically reserved for time tag storage, and
there is no need to use this dialog.

12 pod Assignment

Pod ALjPod A2 [U41544 -1 7| Master Pods

Pod A3jPod A4 |U41544 -1 7| Master Pods

Pod A5/Pod A6 IReserved for timetag storage for 41544 -lj

Cancel Help

Menu Description

Pod/Pod Pair Indicates the pod or pod pair to be assigned or reserved.

(Module Selection) For each pod or pod pair, selects the module to which it is assigned or reserves it for
time tag storage.

Master Pods Indicates that the pod or pod pair is on the master card.

Split Analyzer Setup Dialog (see page 429)
Memory Depth and Channel Count Trade-offs (see page 335)
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Pod and Channel Naming Conventions (see page 333)

Printing Data Dialog

See Also

After choosing File>Print..., this dialog lets you print the current measurement data from a display
window.

Main HE
- Printer
Mame: Acrobat Distiller Properties |
Status:  Ready Preview,.. |
Type: AdobePs Acrobat Distiller
Where:  Cii\Documents and Settingsiall UsersiDeskboph* . pdf
Commentk: ™ Print to Fil
~ Print What
uisting - 1 =l
Options. .. |
—5caling Copies
Mumber of Pages: I Ql MNumber of copies: I 1 3
—Prink range
C o
& Time Froml B.6920s @] to: I 10568 us B | Cancel |
e ! !
Sample Froml o ﬁl in) I o ﬁl Help |
£ Matker from:[Beginning OF Di 7| to: [Beginning Of Di 7|

The first time you access the print dialog, you are asked to install a printer. Follow the directions
the printer install dialogs that appear.

Menu Description

Printer Lets you select the printer, change its properties, and preview the print out.

Print What Lets you select which display window to print from and specify printing options.
Scaling Lets you specify the number of pages to print per sheet.

Copies Lets you specify the number of copies to print.

Print range You can print All data, or print just a defined range between times, sample numbers,

or marker locations. Data is printed from the smallest time/sample to the largest.

Printing Captured Data (see page 290)
To install a printer (see page 297)
To connect a LAN (see page 291)

Properties Dialog

Keysight Logic and Protocol Analyzer User Guide
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| Waveform Properties I

Window Properties | Row Properties | Column Properties | Marker Propertias|
Color M Doy Options
[ Display Activity Indicators
Font Size I 9 E] [ Display Simple Trigger
Lockstep Windows... Display Markcers

Display Time fuxis
[ Accumulate
[ Fast Zoom In

Show Tooltip Values
Transition Width

i) (o )

The Properties dialog is accessed through the menu bar's Window>Properties.... Use it to set up how
the window and the displayed data appear.

Changing Waveform Window Properties (see page 204)
Changing Listing Window Properties (see page 215)

To set Compare window properties (see page 252)
Changing Source Window Properties (see page 257)
Changing Marker Properties (see page 232)

Range Properties Dialog

Data Range Tab  Specifies the range of data to export.

Range Properties |X|
Oua
O Time [rom:l AFIE1333u: (B o I 12233387 m: (B
OMaker g Y] .

L Ok J[ Cancel ][ Help

Menu Description

Time Lets you specify the range of data to export by time.

Marker Lets you specify the range of data to export by markers.

Bus/Signal  Specifies the buses/signals to export data from.
Selection Tab
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Range Properties |X|
Data Range | Bus/Signal Selection
‘ Select &l i
QK ] [ Cancel ] [ Help
Select All Selects all buses/signals.
Select None De-selects all buses/signals.
See Also - To export data to CSV format files (see page 177)

Recall Trigger Dialog

The Recall Trigger dialog lets you:
Recall a previously-used trigger from:
The favorites list.
The recently used list.
An XML format trigger specification file.
Move a recently used trigger to the favorites list.
Rename the trigger.
Clear triggers from the favorites or recently-used list.

View trigger details.

The favorites list is saved with the logic analyzer configuration. If you load a new configuration file,
NOTE the favorites list is overwritten.
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##iRecall Trigger 1'

Stored Favorite Triggers |
If by Bus 1 = 8F Then Trigger and fill memaory

Cancel

Rename

Clear

ol

Store Selected Recent Trigger To Favorites List | Clear Al

Most recently used triggers (added after each run] | Details

It Anything Then Trigger and fill memory

Open...

i

Help

Menu Description

Rename Lets you edit the name of the highlighted trigger.

Clear Clears the highlighted trigger from the list.

Clear All Clears all triggers from recall lists.

Details Shows complete definition of the highlighted trigger.

Open... Lets you recall a trigger that was previously saved to an XML format trigger

specification file.

NOTE: When a trigger is stored to an XML format trigger specification file, trigger
sequence steps are converted to advanced If/Then trigger functions. Therefore, the
trigger may look different when you recall it from an XML format file; however, it is
equivalent to the trigger that was saved.

See Also - To store a trigger (see page 172)
To recall a trigger (see page 172)
To set the trigger history depth (see page 173)
Run Properties Dialog

Displays the options for saving captured data after each run and stopping after a certain number of
repetitive runs.
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. Run Properties
Save Options
Save after every acquisition

Increment file number between runs, starting with: I 1 E]
Base file name; I C:Wsers\bimishra.KEYSIGI—FI‘\Dommems\KeysightTemnclo

Save as type: [Logic Analyzer Configuration (*.ala) v] Settings...

Current Settings

File name: LastAcquisition_0001.ala
Directory: C:\Users\...\Logic Analyzer\Config Files
Data Range: All Data
Source: All

Repetitive Options

I 2 @]U[l] acquisitions

[ ok ][ concel |[ rep

Save Options

Menu Description

Save after every acquisition Enables or disables saving captured data after every run. When enabled, you can
specify additional options for naming the data files.

Increment file numbers Enables or disables saving to consecutively numbered files. When enabled, you can
between runs, starting with specify the base file name and type.

Base file name Lets you enter the base file name when saving to consecutively numbered files.

Save as type Lets you specify the file type to use when saving to consecutively numbered files.
You can choose from:
- Logic Analyzer Configuration (*.ala)
Transferable Configuration (*.xml)
Module CSV text file (*.csv)
Module binary file (*.alb)
- Standard CSV text file (*.csv)
For more information on these file types, see the topics under Saving Captured Data
(and Logic Analyzer Setups) (see page 176).

Settings... Opens the Save As dialog (see page 176) for specifying the settings of individual
data files; for example, you can select the data source and sample range.

Current Settings Shows the currently selected settings.

Repetitive Options

Menu Description

Stop running after Lets you stop repetitive runs after a certain number of acquisitions. When enabled,
you can enter the number of acquisitions.

See Also - Running/Stopping Measurements (see page 174)

Select Symbol Dialog

Use the Select Symbol dialog to choose a symbol to use when the numeric base (see page 218) is set
to Symbols.
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22 Selpct Symbol for ADDR:
Symbaol Mame ko find: Symbols matched = &
[y

Mame Type Value Base File
ultra_long .o Wariable 0000 4344,,0000 4347 Hex
unlink Function FFFOGDFO, . FFFOGELIF  Hex  indio.c {4187iblindio.c
unsout Function FFFO4FCC, FFFOS063  Hex  covprntf.c (41873libocy
update_display Function FFFO 31B4,.FFF0 338F Hex  ecsZ.c (jusersichrisbic

il Funcion 0 3557
user_api Seckion  FFFS 0000, FFF3 000B  Hex

| %

< |

Select | Start Yalus | dd Offset (Hex) | 0000 0000

[ Ok ] [ Cancel ] [ Help

The Select Symbol dialog becomes available when you use the Symbols number base in the
following dialogs:

Find (see page 241)

"Filter/Colorize" (in the online help)

Specifying Simple Triggers (see page 132)

Advanced Trigger Dialog (see page 392)

In the Select Symbol dialog:

Menu Description

Symbol Name to find Filter the list of symbols by typing characters in this field. You can also use the
wildcard characters:
* (asterisk) to represent zero or more characters.
? (question mark) to represent a single character.
You can sort on any column in the symbol list by clicking the column header.

Name Lists the symbol names defined or loaded for the bus (see Setting Up Symbols (see
page 118)).
Type Lists the symbol types (for example, section, variable, function, etc.). When sorting

on this column, the symbols associated with each type are sorted by name.
Value Lists the symbol values.

Base Shows the number base for the symbol value.
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Menu Description

File Shows the high-level source file that the symbol is from. When sorting on this
column, the symbols associated with each file are sorted by value.

Select When there is a range of values associated with the selected symbol, you can choose
the Start Value of the range, the End Value of the range, and if you are selecting a
symbol for a range setting, the Start and End Values of the range.

Add Offset (Hex) Lets you add an offset to the selected symbol value, for example, in the case where
code is relocated.
Note that when you use offsets, the system stores the "real" value, not the fact that it
is a symbol plus an offset. This can cause the display of the symbol+offset to be
different than what you entered. For example, for:

RangeSymboll 00..10
RangeSymbol2 11..20

Symbol3 21
Symbol4 22
Symbol5s FF

If you enter "Symbol3 + 1", the system interprets this as 22, which is also
Symbol4. So, even though you entered "Symbol3 + 1", the system displays
"Symbol4".

If you enter "RangeSymbol2(end value) + 1", it will be displayed as "Symbol3".
If you enter "RangeSymbol1(start value) + 12", it will be displayed as
"RangeSymbol2+1".

Symbol values can "wrap", such as "Symbol5 + 1" where the result is 00. In this
case, the you enter "Symbol5 + 1" and the resulting symbol is "RangeSymbol1".

See Also - Setting Up Symbols (see page 118)
Symbols Dialog (see page 433)

Select System to Use Dialog

The Select System to Use dialog lets you select a logic analysis system frame (see page 539) to
connect to, and it lets you manage the list of frames.

A local system is a frame connected to the machine that runs the Keysight Logic Analyzer
application. Remote systems are frames connected to machines elsewhere on your network. The
remote system list can be managed any way you wish. The list of remote systems is stored on a
per-user basis (each user has their own customizable list of remote systems).

The information in the dialog can be sorted by any of the columns by clicking on the column header.

You can right-click on any row in the dialog to get quick access to a menu of system-specific actions.
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“Select System to Use rz|
Syskem Current Status Analyzer Description In Use Commer: Close
chbls (localy In use {by el 162504 Logic Analysis System N0 comment =
. mx33 Available 162514 Logic Analysis System <not in use 2l
‘3mtx63 In use {SHEETS) 16252F Logic Analysis System N0 comment =
. mkx72 Available 168544 Logic Analysis System <not in use
< | >
[ Connect ] [ Add ] [ Delete ] [ Refresh ]
Set My Comments [ Set As Auko-Connect ] [ Details... ] [ Chat ]

Menu Description

System Displays the hostname or IP address of a frame in the list. A green, yellow, or red
indicator indicates whether you can connect to or obtain information from this frame
(green), the frame hardware is initializing (yellow), or some other problem
(red)—such as the host not having any frames, the host is offline, or the software on
the target machine is incompatible.

Current Status Displays whether a frame is available, offline (that is, powered down), currently in
use, or has an incompatible remote service (that is, its software needs to be
upgraded to match the version of software installed on the machine displaying this

dialog).
Analyzer Description Displays the type of logic analyzer frame.
In Use Comment Displays the "system in use" comments set by the user currently using the frame.
Connect Connects to the selected logic analysis system (either local or remote). You can

connect to a frame even if it is in use. You will be warned if you elect to connect to a
frame that is already in-use before bumping the other user offline. Taking a user
offline by connecting to an in-use frame will result in the other user losing any
unsaved acquisition data (included in the warning message). For this reason, it is
always preferable to contact the user (perhaps using the chat feature) and ask them
to gracefully take themselves offline—saving any important data. If the user is not
reachable—this ability to claim the system remotely is a powerful feature.

Add Lets you enter the hostname or IP address of a remote system to be added to the list.
Delete Removes the selected system from the system list.
Refresh Forces an immediate refresh of all information in this dialog. This dialog is

auto-updating—so you should not need to push this button. It is provided as a
fail-safe only.

More >> Less << Shows or hides the bottom row of buttons.

Set My Comments Opens a dialog that lets you enter some in-use comments. If another Keysight Logic
Analyzer application attempts to connect to the system that you are currently
connected to, your "system in-use" comments will be displayed. These comments
can be used to explain why you are using a particular system, give your contact
information, etc. These comments can be changed before going online with a frame
or while online with a frame. The changes will take effect immediately.
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Menu Description

Set Local Password Opens the Remote Access Password Utility dialog for establishing a remote-connect
password (see page 84). The icon next to a remote system will have a padlock
superimposed on it if a password is required to connect to that machine. A
remote-access password forces remote users to enter this password before
connecting to any local instrument. The local system icon will never have a padlock
on it because a remote-access password is never required for the local client. This
button will change to "Clear Local Password" if a remote-access password is already
set. Only Windows users with administrative credentials will have the ability to set or
clear remote-access passwords.

Set as Auto-Connect Selects the logic analysis system frame as the one to use when the Keysight Logic
Analyzer application starts. The words "auto-connect" will show up next to the frame
selected as an auto-connect. This button will change to "Clear Auto-Connect" if this
frame is already set as an auto-connect.

Details... Opens the Frame/Module Information dialog (see page 407) which displays
detailed information about the selected logic analysis system. If the selected frame is
a member of a multiframe set, frame and module information on all frames in the set
is presented in this dialog.

Chat Opens the Chat Select Destination dialog (see page 398) for communicating with
someone on the selected system. You have the option of opening a two-way,
interactive chat with any person logged on to the selected system or the user that is
currently using the selected frame (if different).

Close Closes the dialog without connecting to a local or remote system.

Notes: - If the systems in this dialog are slow to update, try removing any machines in the list that are
unresponsive (red) or not used.

Slow network conditions can also slow the update rate of this dialog.

This dialog is auto-updating—so it is not necessary to push the refresh button to see status
changes. The refresh button is provided as a fail-safe only.

See Also - Connecting to a Logic Analysis System (see page 75)

Software Licensing Dialog

The Software Licensing dialog is used to manage the software licenses used by a logic analysis
system. This dialog has four tabs:

Summary Tab (see page 423)

Activation Tab (see page 424)

Floating License Servers Tab (see page 425)

Borrow Tab (see page 426)

See Also - Managing Software Licenses (see page 293)

Summary Tab

The Software Licensing dialog's Summary tab displays information about the licenses that can be
used in the logic analysis system.
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Software Licensing
Summary |Ad.i\ratior1 I Floating License Servers I Borrow|
Checked-out Licenses
[ % g 683374 Inverse Assembler ~
E| v _al Advanced Custorization Ervirornment - Runtime Package
= v |2} B4BOTA-020, 10 available, 2 in use from dvuqalb
o 1 inuze by dvutest@diugall =
e 'h 1 in uze by pwBET0EME33 [Borowed - returng 11/02/05 09:59:36)
® _;2] Advanced Switching Interface [A51] Packet Analysis
gl ARM11 and ARMTAIETM lrrverse Assembler
_gl ARMT/9 AHE Inverse Assembler
R _gl ARMT/9 Inverse Assembler 2
[ % indicates that the assocated software which uses this license is not installed.]
Show Details [ CopytoCipboard | [ Check License Availability |
[ ok ][ cancel Anply Help
Folders in the Active Software Licenses hierarchy show the licensed software that can be used. Red
check marks show floating licenses are in use. A red "X" next to a folder shows that the software is
not installed.
Within a folder, the status of individual licenses is displayed.
Menu Description
Show Details... Opens a dialog that displays detailed information about the selected license.
Copy to Clipboard Copies software licensing summary information to the clip board.
See Also To view active software license information (see page 294)

Activation Tab

The Software Licensing dialog's Activation tab contains the Licensing Host ID which is needed to

activate software licenses.

Software Licensing

Summary | Activation | Floating License Servers | Borrow|

To purchase Entitlement Certificate(s), contact your Keysight sales representative or go to
hitp:/Awww agilent . comfind/contactus

Licensing Host 1D: I_ME_

[ ok [ cence Aoply

Keysight Logic and Protocol Analyzer User Guide



See Also

Reference

Menu Description

Licensing Host ID This ID is used when obtaining license files for software tools.

To activate software licenses (see page 295)

Floating License Servers Tab

12

The Software Licensing dialog's Floating License Servers tab lets you identify and order the servers

that floating licenses can be obtained from.

I Software Licensing

Floating License Servers | Bomow

License Servers

@ 27004cEsilk

@dvugals

Add Server...

Move Down

Refresh

!

MOTE: Servers are searched in order from top to bottom for available licenses.

Green/Red status shows presence on networlk, not that a license server was found.

Lok |

Cancel | [ Moy |[ Hep |

When licenses need to be checked out, the list of License Servers is searched in order, and the
license is checked out from the first server having an available license.

Menu Description

Add Server... Opens a dialog for entering the computer name and port number of the floating
license server.
[T Only enter names of computers (or logic analyzers) that are floating
license servers. Otherwise, the license manager interface hangs up for many
minutes trying to determine if the computer is really a floating license server.

Delete Server
Move Up
Move Down

Refresh

Apply

Removes the selected server from the list.
Raises the selected server in the search order.

Lowers the selected server in the search order.

Updates the green or red server availability indicators. This is only a check of

whether the computer is on the network, not of whether the license server software

is running on that computer.

License server changes must be applied before you can go to the Summary or

Borrow tabs.

See Also
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Borrow Tab

The Software Licensing dialog's Borrow tab lets you borrow floating licenses from a server for a
period of time, for example, if you're taking a logic analyzer (or a computer running the Keysight
Logic Analyzer application) out of the office (or just off the network). When a borrowed license's time
expires, the license is automatically returned to the server. However, you can also use the Borrow tab
to return licenses early.

Software Licensing

Bomow Licenses

Click an the Barrow button to borrow additional licenses used by this configuration.

Borow | untl |11/ 3/2005 v | [0343m 3

Retum Bonmowed Licenses

The following licenses cannot be returned while licenses are still checked out.
=2 h Advanced Customization Environment - Runtime Package [retums 11/02/05 03:56:18]
. Bomowed from dvugalB

Retum

[ ok [ cance Aoply Help

Menu Description

Borrow Licenses Lets you enter the amount of time you want to borrow a license for and borrow the
license. The default time is seven days. The minimum time is ten minutes. See also
Messages in the Borrow Licenses Area (see page 426).

Return Borrowed Licenses Lets you return borrowed licenses early. All borrowed licenses must be returned at
the same time. You are not able to return borrowed licenses while any licenses are
checked out. See also Messages in the Return Borrowed Licenses Area (see
page 427).

See Also - To borrow floating licenses and return them early (see page 298)
Messages in the Borrow Licenses Area

These messages can appear in the Software Licensing dialog's Borrow tab.

Borrowing is not supported while in Demo Center Mode.

Licenses cannot be borrowed while using the Demo Center feature.

This configuration is not using any licenses. There is nothing to borrow.

No licenses are currently in use, so there is nothing to borrow.

This configuration is not using any floating licenses. There is nothing to borrow.

If all licenses being used are node-locked, there are no licenses that can be borrowed.

The licenses for this configuration cannot be borrowed because some are node-locked.

You cannot borrow licenses when floating licenses and node-locked licenses are in use at the
same time.

Click on the Borrow button to borrow licenses used by this configuration.
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When this message is displayed, you can borrow the licenses used by the current configuration.

Click on the Borrow button to borrow additional licenses used by this configuration.
When this message is displayed, some licenses are already borrowed, and you can borrow the
additional licenses used by the current configuration.

All licenses needed by this configuration are already borrowed.

When this message is displayed, all licenses in use are already borrowed. To borrow additional
licenses, open the feature that requires the license, and return to the Software Licensing dialog's
Borrow tab.

Messages in the Return Borrowed Licenses Area

These messages can appear in the Software Licensing dialog's Borrow tab.

The following licenses cannot be returned while some servers are not configured.

If a license was checked out from a server that is not currently configured, licenses cannot be
returned early.

The following licenses cannot be returned while licenses are still checked out.

If any licenses are checked out (and not borrowed), borrowed licenses cannot be returned early.

The following licenses are currently borrowed for exclusive use on this system.

When this message is displayed, borrowed licenses can be returned early.

Source Viewer Properties Dialog

Source Properties @
Window Properties I Column Properties I Marker Properties |

Source Properties | Source Code Directories | Cormelation Bus |
1

Source Properties Tab (see page 427)
Source Code Directories Tab (see page 428)
Correlation Bus Tab (see page 428)

The Listing Properties, Column Properties, and Marker Properties tabs are the same as in the Listing
window.

See Also - Changing Listing Window Properties (see page 215)
Changing Bus/Signal Column Properties (see page 217)

Source Properties Tab

The Source Viewer Properties dialog's Source Properties tab lets you set the background color and
font size as well as display options like the number of spaces to use for tabs and whether or not to
display line numbers.
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Source Properties @
Window Properties I Column Properties I Mankcer Properties |
Source Properties | Source Code Directories I Cormelation Bus |

Display Options

Tab Width 1 [@])=]=)
Soe e T

Display Line Numbers
Fort Size 0 [8]=]+]

Trigger Options

Address Alignmert M

See Also - Changing Source Window Properties (see page 257)
Source Viewer Properties Dialog (see page 427)

Source Code Directories Tab

The Source Viewer Properties dialog's Source Code Directories tab lets you specify the directories
where the source code is located. This is necessary because source file paths specified in the symbol
file may not be valid if you compile on one computer and debug on another. You can specify multiple
directories and change their order. Directories are searched in order, and you can specify whether
subdirectories are searched.

Source Properties @

Window Properties Column Properties Marker Properties

Source Code Dirsctories

Add directories where source files are located

C:\ky Docurentshsource Add..

See Also - To edit the source code directory list (see page 255)
Source Viewer Properties Dialog (see page 427)
Correlation Bus Tab

The Source Viewer Properties dialog's Correlation Bus tab lets you specify the bus whose line
number symbols will be used for source correlation. Typically, you will select the "software address"
bus generated by an inverse assembler tool or another address bus.
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==

Window Properties I Caolumn Properties I Marker Properties

Source Properties I Source Code Directories |

Select the bus that the viewer should comelate with

=} MPCEE0 Demo Board [Filter/Colorize - Mot
+-_] TamingZoom
+1-_1 Motorola PowerQUICC (MPCEX)

-} Motarola PowerQUICC (MPCEXR) Inverse A
1, Addre
1y Cycle Type-1
1y Cycle Type-2

Comelation Bus

See Also

Specify Mapping Dialog

To select the correlation bus (see page 256)
Source Viewer Properties Dialog (see page 427)
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The Specify Mapping dialog lets you manually map modules from a configuration file to modules in
the logic analysis system.

Specify Mapping ﬂ
The configuration file contains the following modules:
My 168514-1
My 168524-1
Specify how to load these modules into the system:
Load |Mothing ™ into 168504 Logic Analyzer, Slot B

Load |My16251E-1 | into 1&850B Logic Analyzer, Slot C

Load |My162514-1 | into 168504 Logic Analyzer, Slaok D

OF | Cancel | Help

The top of the Specify Mapping dialog lists the module configurations in the file being loaded. The

bottom part of the dialog lists modules in the logic analysis system. The Nothing selection says not to

use any of the module configurations being loaded.

If you cannot load setup information from an ALA format configuration file into a particular module,
the modules are not compatible, and you need to use an XML format configuration file to transfer

the module setup information (see If an ALA format configuration file won't open (see page 305)).

See Also

Module Mapping Dialog (see page 409)

To transfer module setups to/from multi-module systems (see page 190)
ALA vs. XML, When to Use Each Format (see page 352)

Split Analyzer Setup Dialog

Keysight Logic and Protocol Analyzer User Guide
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See Also

Status Dialog
System Status Tab

430

A logic analyzer module (see page 540) can be split into two logic analyzer modules, for example, to
probe two buses with different clock signals.

When you split a logic analyzer module, one of the resulting modules must be in the state sampling
mode (they cannot both be in the timing sampling mode).

The Split Analyzer Setup dialog lets you specify how many channels are used in each module.

=2 split Analyzer Setup

™ advanced Pod Assignment Mode

Channel Assignment

Channel Assignment
Analyzer 1 ] Analyzer 2

68 channels J 34 channels

OF | Cancel I Help

Menu Description

Channel Assignment Drag the slider bar to split channels between the logic analyzer modules.
Advanced Pod Assignment Select this option for finer control over which pods (see page 540) or pod pairs (see
Mode page 540) are assigned to each module or are reserved for time tag storage.

2 oplit Analyzer Setup

¥ advanced Pod Assignment Mode

Pod A1fPod AZ IAnaIyzer 1 j IMaster Pods

Pod A3/Pod A4 IAnaIyzer 2 j IMaster Pods

Pod A5/Pod A6 IReserved for timetag storage for Analyzer 1 j

i Help |

QK |

Master Pods indicate that the pod or pod pair is on the master card.

Configuring Logic Analyzer Modules (see page 88)
Memory Depth and Channel Count Trade-offs (see page 335)
Pod and Channel Naming Conventions (see page 333)

Displays the logic analysis system status.
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-
B8 status [=]
System Status | Status Log
Window Status Step Oce. Court Courter 1 Courtter 2 Fle| | Select Columns
B u41546-1 Stopped 0 <nfa> <n/a> 0n)
B Listing1 Idle
Bwaveiomn1  Ide Eictoissy
| Cancel |
4 " »
| Resume |
Close Help
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Menu Description

Select Columns... For logic analyzer modules, opens the Select Status Columns dialog for selecting the
columns to be displayed.

3 Select Status Columns (23]

[¥]window -
[]status
Ooc. Count
[VIstep
[CFlag 1
[|Flag 2
[CFlag 3
[CFlag 4
[¥Flags4321
Ccunter 1
Ccunter 2
Tlmer 1
|:|T|rr|er 2
|:|T|rr|er 3
|:|T|rr|er 4
|:|T|rr|er 5 i

m

[ oc | [ pefaut | [ concel

Default Columns Resets the columns displayed in the System Status tab to the default set.

Details... Displays details for the selected module, tool, or window.

E2 U4154B-1 Trigger Overview
Occurrence Counter 8021676

Global Counter 1 1769

Global Counter 2 886

Global Timer 1 40,191402 ms
Global Timer 2 82.184794 ms
Global Timer 3 40,295394 ms
Flag 1 SET

Flag 2 CLEAR

Flag 3 CLEAR

Flag 4 CLEAR

[ stepd s rigger

‘Waiting For trigger in Trigger Step 2...

For example, module details include: graphical trigger overview, occurrence counter,
global counter, flags, and timer status.

Cancel Cancels processing for the selected module, tool, or window.

Resume Resumes canceled processing for the selected module, tool, or window.

You can copy a module, tool, or window's status to the clip board by right-clicking and choosing
Copy from the popup menu.
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Status Log Tab  Displays the logic analysis system status log.

E Status @
System Status | Status Log
Show
Ermors Wamings Information
I Type | Time Date Description -
Errer 11:57:36 082714 | Invalid application executable file. \_|

11:57:47 082714 | Invalid application path and file name.
11:57:48 0827114 | Invalid application path and file name.
12:38:22 082714 | "Simple Trigger” allows setup of basic trigger functionality by -

<L '

[ Close I [ Help 1

You can select the types of log messages to display, and you can clear the log.

See Also - Options Dialog (see page 412)

Symbols Dialog

The Symbols dialog lets you to define, copy, and edit symbols for the entire system.

R

3
=13 MPCBB0 Demo Board [ cose |
=24 Motorola Power@UICT (WP CEH

B AD

e A3

B DATA B

B DO

- D3 Delete

Bl BTAT Fo—

E- I CLKOUT e

BT TA Move Down

B TSIZ0

User-defined symbols are indicated by §.

Symbols files are indicated by E. Symbol files can be either compiler-generated object files
containing symbols or general-purpose ASCII (GPA) format symbol files.

Menu Description

Load... If a bus/signal is selected, this opens the Select Symbol File dialog for loading
symbols from a compiler-generated object file or a general-purpose ASCII (GPA)
format symbol file.

If symbol file is selected, it is reloaded.

Add... Adds a user-defined symbol to the selected bus/signal.
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See Also

Menu Description

Edit... Edits the selected user-defined symbol.

Delete Delete All Removes the selected user-defined symbol or symbol file (or all symbols if a
bus/signal is selected) from the list.

Move Up Move Down Moves the selected user-defined symbol or symbol file up or down within the list.
When the system looks for a symbol that corresponds to a bus/signal value, the first
match is used. (More than one symbol can match a given value.)

Setting Up Symbols (see page 118)
Displaying Names (Symbols) for Bus/Signal Values (see page 220)

System Summary Dialog

See Also

The System Summary dialog is used to see summary information about all modules in the system
including a physical view of the cards in the system (Slot Summary (see page 434)), a list of all of the
modules and their trigger times (Module Summary (see page 436)), and a list of how to connect all of
the probes (Probe Summary (see page 436)).

Slot Summary Tab (see page 434)
Module Summary Tab (see page 436)
Probe Summary Tab (see page 436)

Analyzer Setup Dialog (see page 394)

Slot Summary Tab

434

For the selected frame (see page 539) (if there are multiple frames), the Slot Summary tab shows:
the slots (see page 542), cards (see page 538), and modules (see page 540) in the logic analysis
system frame, or the cards (see page 538) and modules (see page 540) in the standalone logic
analyzer.
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System Summary

Slot Summary | Module Summary | Probe Summary |

Frame: (Default Offine Frame 1)

Modules

U4154 2.5GHz State/3.12 GHz Timing Analyzer

Pod 1 [Pod 2 |7 NEERR 2 FilPod 6 [Pod 7 EXTES

U4154B-1

[ Close | [ Help

U4154A/B Logic Analyzer Slot Summary

System Summary

Slot Sumnary | bl mduile Summar_l,ll Probe Summar_l,ll

Frame: M35024 Logic/Protocol Test Spstem [ga_amplE]

Modules

U41544 Logic Analyzer

S Sl Fod s Fod 4 FodS ) EEER Pod &

L41544 Logic Analyzer
Master

PG Poc +aciSH EEEEN TN o

Pod 1

Cloze Help

If you are using U4154A/B Logic Analyzer, the Slot Summary tab displays a graphical view of the
slots of the AXle chassis in which you installed the U4154A/B Logic Analyzer. If you are using a
two-slot chassis, then the placement of the U4154A/B cards in these two slots is displayed. If you are
using a b-slot chassis, then all the five slots are displayed. You can also view which U4154A/B card in
a multi-card set is considered as the master card.
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See Also - System Summary Dialog (see page 434)

Module Summary Tab

For each module (see page 540) in the logic analysis system, the Module Summary tab shows the
frame (see page 539) in which the module resides, the cards (see page 538) that make up the
module, the slots (see page 542) in which these cards reside, and the time that a trigger occurred.

System Summary
Module Summary | Probe Summary
Module Mame Frame Slotfs) Cardis) Time Of Trigger Buses/Si
U4154B-1 Defautt Offli... A U4154 2 BGHz State.. My Bus 1
< LU r
Print..
Close ] [ Help
See Also - System Summary Dialog (see page 434)
Probe Summary Tab

The Probe Summary tab shows logic analyzer pods and channels, probe types, and the connectors or
signals in the device under test to which the pods and channels should be connected.

Probe types can be defined by themselves, in XML configuration files, or while importing netlists (see
page 100) (to assign bus/signal names to logic analyzer channels). If you haven't defined probe
types, the flying-lead probe type is assumed.

NOTE When connecting differential probe channel pin/pad/lead pairs to single-ended signals, make sure

the negative pin/pad/lead is connected to ground and the positive pin/pad/lead is connected to
the single-ended signal.
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System Summary
| Slot Summary I Module Summary| Probe Summary
Based upon the cument bus, signal and probe definitions in this corfiguration file, this table specifies the connections
between the logic analyzer modules and the device under test.
Logic Analyzer Pod/Channel Probe Type Connect To
Slot A Pod 1 Channel 0 Flying-Lead My Bus 1[0]
Slot A Pod 1 Channel 1 Flying-Lead My Bus 1[1]
Slot A Pod 1 Channel 2 Flying-Lead My Bus 1[2]
Slot A Pod 1 Channel 3 Flying-Lead My Bus 1[3]
Slot A Pod 1 Channel 4 Flying-Lead Iy Bus 1[4]
Slot A Pod 1 Channel 5 Flying-Lead My Bus 1[5]
Slot A Pod 1 Channel & Flying-Lead My Bus 1[6]
Slot A Pod 1 Channel 7 Flying-Lead My Bus 1[7]
] T v
Prirtt...
[ Close ] [ Help
See Also - "To define probes" (in the online help)

System Summary Dialog (see page 434)

"Connecting Probes Using the Probe Summary" (in the online help)

Target Control Port Dialog

Reference

12

The 16850-series logic analysis system frames (see page 539) have a target control port, an 8-bit,
3.3V port that can be used to send signals to a device under test. The target control port does not
function like a pattern generator, but more like a remote control for switches in the device under test.

For the selected frame (if there are multiple frames), the Target Control Port dialog lets you set the

output signal levels on the port.
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See Also

Target Control Port E

Write
Signal Enabled Low  High
(1
1 =

Toggle Pulze

Toggle Pulze

2 v Toggle Pulze

Toggle Pulze
Toggle Pulze

Toggle Pulze

Toggle Pulze

Islslslslilslsls
N
EIENEIEIEIEIEEE
EEHERERE
EEEREEEE

Toggle Pulze

ﬂ
=]
&
31

Help

Menu Description

Signal Identifies the target control port signal.

Enabled Lets you enable or disable an output signal on the target control port. When
disabled, the signal has a tri-state high-impedance output. When enabled, the signal
outputs a standard 3.3V logic level with 1 high and 0 low.

Write Gives you two buttons, 0 and 1, for changing the signal output value to a standard
3.3V logic low or high, respectively.

Observed Value Displays the signal value observed on the target control port signal.

Toggle Flips the settings of the signal and leaves them that way. For example, if your signal
is set to 1 and you click Toggle, the setting changes to 0.

Pulse Flips the settings for one clock cycle, which is at least 16 ms. The pulse may last
longer. You cannot specify the duration of the pulse.

To control signals in the device under test (see page 74)

TimingZoom Setup Dialog

Timing zoom collects additional high-speed timing data around the trigger of the logic analyzer.

TimingZoom Setup PZ|

Sampling Period: 250 ps

) I
Trigger Position: 50% poststore

-
v

() L]
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TimingZoom Setup E
QK
Sampling Period: ISDD ps 'l

Trigger Position: S0% poststore
1

W M

Align Trigger With: IMY T41544 -1

Cancel

Help

Al

Menu Description

Sampling Period Displays the timing zoom sampling period. With some logic analyzers (see Logic
Analyzer Notes, Timing Zoom (see page 492)), you can change the sampling period
to see more or less sampling resolution around the trigger.

Trigger Position Lets you position the timing zoom acquisition memory around the event that triggers
the logic analyzer.

Align Trigger With In some older logic analyzer modules, if the logic analyzer is split, this lets you
specify which analyzer's trigger timing zoom should be aligned with.

See Also - Using Timing Zoom (see page 116)
Logic Analyzer Notes, Timing Zoom (see page 492)

Keysight Logic and Protocol Analyzer User Guide 439



12

Trigger Functions

440

Reference

See Also

The trigger functions available in the Advanced Trigger dialog give you pre-configured trigger setups
for common measurements. If the trigger function you need is not available, start with a trigger
function that is close, convert the trigger sequence step to advanced If/Then trigger functions, and
edit the If/Then trigger functions.

Timing Mode Trigger Functions (see page 440)
State Mode Trigger Functions (see page 452)

To show a trigger sequence step as Advanced If/Then trigger functions (see page 160)
To convert a trigger sequence step to Advanced If/Then trigger functions (see page 160)
Triggering From, and Sending Triggers To, Other Modules/Instruments (see page 164)

Timing Mode Trigger Functions

Edge

Bus Pattern

Other

Advanced

The following trigger setup examples are available as Trigger Functions in the Advanced Trigger
dialog when in the timing acquisition mode. To see these trigger setups in the context of an example
measurement refer to Making a timing analyzer measurement (see page 66).

Edge (see page 441)

"N" number of edges (see page 441)
Edge and Pattern (see page 442)

Edge followed by edge (see page 442)
Edges too far apart (see page 443)

Edge followed by pattern (see page 443)
Pattern too late after edge (see page 444)

Pattern (see page 444)

Edge and Pattern (see page 442)

Pattern present for > "T" time (see page 445)
Pattern present for < "T" time (see page 445)
Pattern absent for > "T" time (see page 446)
Pattern absent for < "T" time (see page 446)
Edge followed by pattern (see page 443)
Pattern too late after edge (see page 444)

Find anything "N" times (see page 446)

Width violation on pattern or pulse (see page 447)
Wait "T" seconds (see page 447)

Run until user stop (see page 448)

Wait for external arm (see page 448)

Wait for arm from another module (see page 449)

Advanced If/Then (see page 449)
Advanced 2-Way Branch (see page 450)
Advanced 3-Way Branch (see page 450)
Advanced 4-Way Branch (see page 451)
Pattern "AND" Pattern (see page 451)
Pattern "OR" Pattern (see page 452)
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See Also - Toreplace or insert trigger functions into trigger sequence steps (see page 142)
State Mode Trigger Functions (see page 452)
To store a trigger (see page 172)
To recall a trigger (see page 172)

Edge

Step 1 Sl Edge
Find ¥ [Bus/Signal =] Mysianal 1 =] fRisingEdge 7]
Then ﬂ ITrigger and fill memaory 'l

This trigger function is available when the acquisition mode is set to Timing - Asynchronous. The
analyzer triggers when a user-defined edge occurs.

Find a single edge.

Toeditthis - Specifying Advanced Triggers (see page 138)
function

"N" number of edges

Step 1 % | N number of edges
Find ¥ [Bus/Signal | Mysianal 1 =] [Rising Edge x|
time
Then ¥ | [Trigger and fil memory =l

This trigger function is available when the acquisition mode is set to Timing - Asynchronous. The
analyzer triggers when the "Nth" occurrence of a user-defined edge occurs.

Qccurrence 1 Occurr:ence n
Edge Edoe
1
Find the nt occurrence of an edge.

Toeditthis - Specifying Advanced Triggers (see page 138)
function
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Edge and Pattern
Step1 ¥ | Edge and Pattem
Find ﬂ IBus.-"SignaI j IM}' Signal 1 j IHising Edge j
and ¢ [Bus/Signal | MyBus1 = Jantits x| [Equals | [%< 8] Hex~|
Then ﬂ ITrigger and fill memaory j
This trigger function is available when the acquisition mode is set to Timing - Asynchronous. The
analyzer triggers when both a user-defined edge and bus pattern occur at the same time.
p 4 Pattern i p 4
—
1 Edge
Find an edge ocourring coincidentally
with @ bus pattern.
To edit this Specifying Advanced Triggers (see page 138)
function
Edge followed by edge
Step1 ¥ | Edge followed by edge
Find ﬂ IBus.-"SignaI j IM}' Signal 1 j IHising Edge j
Followed by ﬂ IBus.-"SignaI j IM}' Signal 1 j IHising Edge j
Oecurring within I 20n: B -
Then ﬂ ITrigger and fill memaory j
This trigger function is available when the acquisition mode is set to Timing - Asynchronous. The
analyzer triggers when edge 2 occurs within a specified time period after edge 1.
Edge 1 Edgle 2
f time : !
Find edge 2 occurring within a sp'ecific
time period after edge 1.
To edit this Specifying Advanced Triggers (see page 138)
function
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Edges too far apart

Step 1 Sl Edges too far apart
Find a time period of I 10n: B -
after ﬂ IBus.-"SignaI j IM}' Signal 1 j IHising Edge j

in which ﬂ IBus.-"SignaI j IM}' Signal 1 j IHising Edge j
does not ocour
Then ﬂ ITrigger and fill memaory j

This trigger function is available when the acquisition mode is set to Timing - Asynchronous. The
analyzer triggers when edge 2 does not occur within a specified time period after edge 1.

Edge 1 E Edoge 2
f time !

Find Edge 2 NOT occurring within a
specified time period after Edge 1.

Toeditthis - Specifying Advanced Triggers (see page 138)
function

Edge followed by pattern

Step 1 ¥ | Edge followed by pattem
Find ¥ [Bus/Signal | Mysianal 1 =] [Rising Edge x|
Fallowed by ¥ | [Eus/Signal | MyBus1 = Jantits x| [Equals | [%< 8] Hex~|
Docuring within

Then ﬂ ITrigger and fill memaory j

This trigger function is available when the acquisition mode is set to Timing - Asynchronous. The
analyzer triggers when a bus pattern occurs within a specified time period after an edge.

p—o= time ——

XX

Find a bus pattern occurring within a
specified time period after an edge.

1
H
Edge !
1
1
1

Toeditthis - Specifying Advanced Triggers (see page 138)
function
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Pattern too late after edge

Step 1 v| Patterm taa late after edge
Find a time period of
after ¥ [Bus/Signal =] [MySianal 1 7] [Rising Edge 7]
inwhich ¥ | [Bus/Signal | MyBus1 = Jantits x| [Equals | [%< 8] Hex~|

does not ocour

Then ﬂ ITrigger and fill memaory j

This trigger function is available when the acquisition mode is set to Timing - Asynchronous. The
analyzer triggers when a specified bus pattern does not occur within a specified time period after an
edge.

Edge

F—————thﬂe——————4

v X PFattern
1

Find a bus pattern MOT accurring within
a specified time period after an edge.

Toeditthis - Specifying Advanced Triggers (see page 138)
function

Pattern

Step 1 Sl Pattern
Find ¥ [Bus/Signal =] My Bus 1 = antits 7] [Equals =] == B[ Hex~]
Then ﬂ ITrigger and fill memaory 'l

This trigger function is available when the acquisition mode is set to Timing - Asynchronous. The
analyzer triggers when a designated bus pattern occurs.

>< Pattern X

Find a bus pattern.

Toeditthis - Specifying Advanced Triggers (see page 138)
function
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Pattern present for > "T" time

Step1 ¥ | Fattern prezent for >t time

Find ¥ [Bus/Signal | MyBus1 = Jantits x| [Equals
present f0r>| 10ns E-

Then ﬂ ITrigger and fill memaory j

jIXX EI HEHVI

This trigger function is available when the acquisition mode is set to Timing - Asynchronous. The
analyzer triggers when a user-defined bus pattern is present greater than a specified time period.

XX

|—time—!

Find a bus pattern whose width is greater
than the specified period of time.

Toeditthis - Specifying Advanced Triggers (see page 138)
function

Pattern present for < "T" time

Step1 ¥ | Fattern prezent for <t time

Find ¥ [Bus/Signal | MyBus1 = Jantits x| [Equals
present f0r<| 20ns E-

Then ﬂ ITrigger and fill memaory j

jIXX EI HEHVI

This trigger function is available when the acquisition mode is set to Timing - Asynchronous. The

Reference

analyzer triggers when a user-defined bus pattern is present less than a specified time period.

.

>< Pattern

f time : !

Find a bus pattern whose width is less
than the specified period of time.

Toeditthis - Specifying Advanced Triggers (see page 138)
function
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Pattern absent for > "T" time

Step1 ¥ | Pattern abzent far >t time

Find ¥ [Bus/Signal | MyBus1 = Jantits x| [Equals
abzent f0r>| 10ns E-

Then ﬂ ITrigger and fill memaory j

jIXX EI HEHVI

This trigger function is available when the acquisition mode is set to Timing - Asynchronous. The
analyzer triggers when a user-defined bus pattern is absent greater than a specified time period.

>< MNOT Pattern ><
|—time—!

Find the absence of a bus pattern far
greater than the specified period of time.

To edit this
function

Specifying Advanced Triggers (see page 138)

Pattern absent for < "T" time

Step1 ¥ | Pattern abzent far <t time

Find ¥ [Bus/Signal | MyBus1 = Jantits x| [Equals
abzent f0r<| 20ns E-

Then ﬂ ITrigger and fill memaory j

jIXX EI HEHVI

This trigger function is available when the acquisition mode is set to Timing - Asynchronous. The
analyzer triggers when a user-defined bus pattern is absent less than a specified time period.

H
L}

p 4 NOT Pattern ) 4
1

f time E !

Find the absence of a bus pattern far
less than the specified period of time.

To edit this
function

Specifying Advanced Triggers (see page 138)

Find anything "N" times (timing)

Step1 ¥ | Find anything n times
Find Anything I 1 2] - time
Then ﬂ ITrigger and fill memaory 'l
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This trigger function is available when the acquisition mode is set to Timing - Asynchronous. The
analyzer triggers when it sees any data (Anything) for the Nth time.

Sample
1.2 3 1
Trigger after M samples
are acquired
Toeditthis - Specifying Advanced Triggers (see page 138)

function

Width violation on pattern or pulse

Step1 ¥ | ‘width wiolation on pattern or pulze

Find maximurn or minimum width violation

on ¥ [Bus/Signal | MyBus1 = Jantits x| [Equals | [%< 8] Hex~|
i wickh

Mk wicth

Then ﬂ ITrigger and fill memaory j

This trigger function is available when the acquisition mode is set to Timing - Asynchronous. The
analyzer triggers when a pulse or bus pattern is found that is either too narrow or too wide.

1 T

1 1

}— Min. width - — Maividth—
1

1 OR H

1

1

1}
Fulse ton narrow Fulse too wide

Find a pulse or bus pattern that is
either too narraw or too wide.

Toeditthis - Specifying Advanced Triggers (see page 138)
function

Wait "T" seconds

Step1 ¥ | Wit | zeconds
wait I 1Mn: B -

Then ﬂ ITrigger and fill memaory j

This trigger function is available when the acquisition mode is set to Timing - Asynchronous. The
analyzer triggers after the specified time period expires.

The maximum amount of time you can enter is based on the logic analyzer's sampling period. If you
need to wait longer than the maximum time allowed, you can use a timer (see page 139) instead.
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Iit secunds‘l

A

1
L1
Run Trigger
Wiait t seconds

Toeditthis - Specifying Advanced Triggers (see page 138)
function

Run until user stop (timing)

Step1 ¥ | Fiur until uzer stop

Fiur until uzer stop

This trigger function is available when the acquisition mode is set to Timing - Asynchronous. This
trigger function sets up to never trigger. You must select the stop button to view the captured data.

Fun until user stop.

Toeditthis - Specifying Advanced Triggers (see page 138)
function

Wait for external arm (timing)

Step1 ¥ | ‘wiait far external arm

it for external am

This trigger function is available when the acquisition mode is set to Timing - Asynchronous. The
analyzer triggers when an external arming signal appears through the external Trigger In port (see
Triggering From, and Sending Triggers To, Other Modules/Instruments (see page 164)). The Trigger
In BNC connector is located on the front panel of the U4154A/B Logic Analyzers.

Wait far External Trigger

Toeditthis - Specifying Advanced Triggers (see page 138)
function
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Wait for arm from another module (timing)

Step 1 ¥ ‘Wait For arm from another module

9| faminfrom 7] [uais4B-1 7]

Then ﬂ |Trigger and fill memary

=

This trigger function is available when the acquisition mode is set to Timing - Asynchronous. The
analyzer triggers when an arming signal from another module occurs (see Triggering From, and

Sending Triggers To, Other Modules/Instruments (see page 164)).

YWait for another
module to Trigger

Toeditthis - Specifying Advanced Triggers (see page 138)

function

Advanced If/Then (timing)

Step1 ¥ | Advanced [1/Then

g 9] [BusiSignal =l

[MyBus 1 =] fanbits (=] [Equals

Ioccurs j I 1
Then ﬂ ITrigger and fill memaory 'l

B+

jIXX EI HEHVI

Reference
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This trigger function is available when the acquisition mode is set to Timing - Asynchronous. The
analyzer triggers when the "If" clause becomes true.

If [Event]
Then [Action]

or action.

Advanced IfThen is a generic function that
can be modified to deal with any type of event

Toeditthis - Specifying Advanced Triggers (see page 138)

function
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Advanced 2-Way Branch (timing)

Step1 ¥ | Advanced [1/Then
g 9] [BusiSignal = [MyBus T [=] faubis =] [Equals =] [#< B[ Hexe]
Ioccurs j I 1 EI—I‘*I

Then ﬂ IGoto j INext j
v|ekeit ¥ [Bus/Signal = [MyBus T [=] faubis =] [Equals =] [#< B[ Hexe]
Then ﬂ IGoto j I‘I j

This trigger function is available when the acquisition mode is set to Timing - Asynchronous. The
two-way branch is evaluated true when either of two patterns (if or Else if) are found. Depending on
which pattern is found true, the appropriate "Then" action is executed.

If [Event] then [Action]
Else if [Event] then [Action]

Advanced 2-¥Way Branch provides the ability
to check for two different events and take a
different action for each event.

Toeditthis - Specifying Advanced Triggers (see page 138)
function

Advanced 3-Way Branch (timing)

Step1 ¥ | Advanced [1/Then
g 9] [BusiSignal = [MyBus T [=] faubis =] [Equals =] [#< B[ Hexe]
Ioccurs j I 1 EI—I‘*I

Then ¢ [Goo =/ e =]

v|ekeit ¥ [Bus/Signal = [MyBus T [=] faubis =] [Equals =] [#< B[ Hexe]
Then ¢ [Goo ==

v|ekeit ¥ [Bus/Signal = [MyBus T [=] faubis =] [Equals =] [#< B[ Hexe]
Then ¢ [Goo ==

This trigger function is available when the acquisition mode is set to Timing - Asynchronous. The
three-way branch is evaluated true when either of three patterns (If or Else if) are found. Depending
on which pattern is found true, the appropriate "Then" action is executed.

If [Event] then [Action]
Else if [Event] then [Action]
Else if [Event] then [Action]

Advanced 3-¥Way Branch provides the ability
to check for three different events and take a
different action for each event.

Toeditthis - Specifying Advanced Triggers (see page 138)
function
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Advanced 4-Way Branch (timing)

Step ¥ | Advanced I/Then
g 9] [BusiSignal = [MyBus T [=] faubis =] [Equals =] [#< B[ Hexe]
Jocows || 1 B[ =]+]

Then ¢ [Goo =/ e =]

v|ekeit ¥ [Bus/Signal = [MyBus T [=] faubis =] [Equals =] [#< B[ Hexe]
Then ¢ [Goo ==

v|ekeit ¥ [Bus/Signal = [MyBus T [=] faubis =] [Equals =] [#< B[ Hexe]
Then ¢ [Goo ==

v|ekeit ¥ [Bus/Signal = [MyBus T [=] faubis =] [Equals =] [#< B[ Hexe]
Then ¢ [Goo ==

This trigger function is available when the acquisition mode is set to Timing - Asynchronous. The

Reference
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four-way branch is evaluated true when either of four patterns (If or Else if) are found. Depending on
which pattern is found true, the appropriate "Then" action is executed.

If [Event] then [Action]

Else if [Event] then [Action]
Else if [Event] then [Action]
Else if [Event] then [Action]

Advanced 4-¥Way Branch provides the ability
to check for four different events and take a
different action for each event.

Toeditthis - Specifying Advanced Triggers (see page 138)
function

Pattern "AND" Pattern (timing)

Step1 ¥ | Advanced [1/Then

g 9] [BusiSignal = MyBus T =] fausis =] [Equaks

=] [ @[ Hex =] [and =]

9] [BusiSignal =l MyBus 1 =] fantits 7] [Equals
Ioccurs j I 1 EI—I‘*I
Then ﬂ ITrigger and fill memaory 'l

jIXX EI HEHVI

This trigger function is available when the acquisition mode is set to Timing - Asynchronous. The

analyzer triggers when both pattern1 "AND" pattern2 occur at the same time, and for the specified

numbers of samples (occurs).

x f Pattern1 ><
X: Pattern 2 ><

Find Pattern 1 that occurs at the
ame time as Pattern 2
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Toeditthis - Specifying Advanced Triggers (see page 138)
function

Pattern "OR" Pattern (timing)

Step ¥ | Advanced I/Then
g 9] [BusiSignal =l MyBus 1 =] fentis ] [equak = [2¢[B[Hex~] [or =]
9] [BusiSignal =l MyBus 1 =] fantits 7] [Equals == 8] Hex =]
Jocows || 1 B[ =]+]
Then %] [Trigger and fil memary =]

This trigger function is available when the acquisition mode is set to Timing - Asynchronous. The
analyzer triggers when either pattern1 "OR" pattern2 occurs for the specified numbers of samples

(occurs).

x: Pattern1 OR Pattern 2 ><

Find either Pattern 1 OR Pattern 2

Toeditthis - Specifying Advanced Triggers (see page 138)
function

State Mode Trigger Functions

The following trigger setup examples are available as Trigger Functions in the Advanced Trigger
dialog when in the state acquisition mode. To see these trigger setups in the context of an example

measurement refer to Making a state analyzer measurement (see page 67).

Patterns - Pattern "N" times (see page 453)
"N" consecutive samples with Pattern1 (see page 453)
Pattern1 followed by Pattern2 (see page 454)
Pattern1 immediately followed by Pattern2 (see page 454)
Pattern1 followed by Pattern2 before Pattern3 (see page 455)
Too few states between Pattern1 and Pattern2 (see page 456)
Too many states between Pattern1 and Pattern2 (see page 456)
Pattern2 occurring too soon after Pattern1 (see page 457)
Pattern2 occurring too late after Pattern1 (see page 458)
Find a packet (see page 458)

Other - Reset and start timer (see page 459)
Find anything "N" times (see page 459)
Run until user stop (see page 460)
Wait for external arm (see page 460)
Wait for arm from another module (see page 461)
Wait "N" external clock states (see page 461)
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Advanced - Advanced If/Then (see page 462)
Advanced 2-Way Branch (see page 462)
Advanced 3-Way Branch (see page 463)
Advanced 4-Way Branch (see page 463)
Pattern "AND" Pattern (see page 464)
Pattern "OR" Pattern (see page 465)

See Also - Toreplace or insert trigger functions into trigger sequence steps (see page 142)
Timing Mode Trigger Functions (see page 440)
To specify default storage (see page 151)
To store a trigger (see page 172)
To recall a trigger (see page 172)

Pattern "N" times

Drefault Storage [overidden by sequence level store actions]:

ﬂ Stare ﬂ IBus.-"SignaI j I by Bus 1 j IAII bits j IEquaIs j I e EI Hex vI

Step1 ¥ | Patterm n times
Find occunence of
] [BusiSignal =] MyBus1 =] fantits 7] [Equals =] =< 8] Hex~|
Then ¥ | [Trigger and fil memory =]
%] with %] [Bus/Signal =i tyBust =] farbis =] JEquals = [ % [E] Hexe]

This trigger function is available when the acquisition mode is set to State - Synchronous. It will
trigger the logic analyzer when it finds the nth occurrence of a bus pattern as shown below.

)
Occurrence 1 | Qccurrence n

Find nt occurrence of a bus pattern.

Toeditthis - Specifying Advanced Triggers (see page 138)
function

"N" consecutive samples with Pattern1

Drefault Storage [overidden by sequence level store actions]:

ﬂ Stare ﬂ IAnything 'l

Step 1 ¥ | N cansecutive samples with Pattem’
Find consecutive oocumence of
9] [BusiSignal =] 4ooR = fantits 7] [Equals =] e (B[ Hex+]
Then ¥ | [Trigger and fil memory 7]
9] with %] [Bus/Signal =I[ aoor =] farbis =] [Equals = [ oo (B[ Hexe]
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This trigger function is available when the acquisition mode is set to State - Synchronous. It will
trigger the logic analyzer when a bus pattern occurs a specified number times.

D G G G

b—— Only Pattern accurs here,. ————]

Find n consecutive occurrences of Pattern 1)

Toeditthis - Specifying Advanced Triggers (see page 138)
function

Pattern1 followed by Pattern2

Drefault Storage [overidden by sequence level store actions]:

ﬂ Stare ﬂ IAnything 'l

Step 1 ¢ | Patte’ fallowed by Pattem?
Find ¥ [Bus/Signal =] 4ooR = fantits 7] [Equals =] e (B[ Hex+]
Fallowed eventualy by ¥ [Bus/Signal =] 4ooR = fantits 7] [Equals =] e (B[ Hex+]
Then ¥ | [Trigger and fil memory 7]
9] with %] [Bus/Signal =I[ aoor =] farbis =] [Equals = [ oo (B[ Hexe]

This trigger function is available when the acquisition mode is set to State - Synchronous. It will
trigger the logic analyzer when pattern2 occurs eventually after pattern 1.

Find Pattern 2 occurring eventually
after Pattern 1.

Toeditthis - Specifying Advanced Triggers (see page 138)
function

Pattern1 immediately followed by Pattern2

Drefault Storage [overidden by sequence level store actions]:

ﬂ Stare ﬂ IAnything 'l

Step 1 ¢ | Patte immediately falowed by Paiten?
Find ¥ [Bus/Signal =] 4ooR = fantits 7] [Equals =] e (B[ Hex+]
Fallowed immediately by ¥ | [Bus/Signal =] 4ooR = fantits 7] [Equals =] e (B[ Hex+]
Then ¥ | [Trigger and fil memory 7]
9] with %] [Bus/Signal =I[ aoor =] farbis =] [Equals = [ oo (B[ Hexe]
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This trigger function is available when the acquisition mode is set to State - Synchronous. It will
trigger the logic analyzer when pattern 2 is found immediately after exiting pattern 1.

T
1
X Pattern 1 x Pattern 2 X

Find Pattern 2 D'ccurring
immediately after Pattern 1.

Toeditthis - Specifying Advanced Triggers (see page 138)
function

Pattern1 followed by Pattern2 before Pattern3

Drefault Storage [overidden by sequence level store actions]:

ﬂ Stare ﬂ IAnything 'l

Step 1 % | Pattem’ followed by Patiem? before Paitem3
Find ¥ [Bus/Signal =] 4ooR = fantits 7] [Equals =] e (B[ Hex+]
Fallowed by % | [Eus/Signal =] 4ooR = fantits 7] [Equals =] e (B[ Hex+]
Oocuring fime
Before ¥ | [Eus/Signal =] 4ooR = fantits 7] [Equals =] e (B[ Hex+]
Then ¥ | [Trigger and fil memory 7]
9] with %] [Bus/Signal =I[ aoor =] farbis =] [Equals = [ oo (B[ Hexe]

This trigger function is available when the acquisition mode is set to State - Synchronous. It will
trigger the logic analyzer when pattern2 occurs eventually after pattern?, for a specified number of
times, without pattern3 occurring in between.

Pattern 3 does MOT occur - Pattern 3 doels MNOT occur

Pattern 1 X ------ 1 Pattern 2

Qcecurrence 1 I Qcourrence n

Find Pattern 1 followed by Pattern 2 n times \:\rithuut
Pattern 3 accurring in between.

Toeditthis - Specifying Advanced Triggers (see page 138)
function
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Too few states between Pattern1 and Pattern2

Drefault Storage [overidden by sequence level store actions]:

ﬂ Stare ﬂ IBus.-"SignaI j I by Bus 1 j IAII bits j IEquaIs j I e EI Hex vI

Step 1 ¥ | Too few states between Patiem and Paitemn?
Find ¥ [Bus/Signal =] MyBus1 =] fantits 7] [Equals =] =< B8] Hex~|
Fallowed by % | [Eus/Signal =] MyBus1 =] fantits 7] [Equals =] =< B8] Hex~|
With less than state accurting in betwsen
Then ¥ | [Trigger and fil memory 7]
9] with %] [Bus/Signal =1 [ tyBust 7] fanbis =] [Equals = [ % [E] Hexe]

This trigger function is available when the acquisition mode is set to State - Synchronous. It will

trigger the logic analyzer when pattern1 is followed by pattern2 with fewer than "N" specified states
in between.

Fewer than n states occur here
1

DX XX

Find Pattern 1 fallowed by F':’slttern 2 with
fewer than n states in hetween.

Toeditthis - Specifying Advanced Triggers (see page 138)
function

Too many states between Pattern1 and Pattern2

Drefault Storage [overidden by sequence level store actions]:

ﬂ Stare ﬂ IBus.-"SignaI j I by Bus 1 j IAII bits j IEquaIs j I e EI Hex vI

Step 1 % | Too many states between Paitem and Pattem?
Find state
aiter | [Bus/Signal =] MyBus1 =] fantits 7] [Equals =] =< B8] Hex~|
Inwhich ¥ [Bus/Signal =] MyBus1 =] fantits 7] [Equals =] =< B8] Hex~|

Does ot ocour

Then ﬂ ITrigger and fill memaory 'l
9] with %] [Bus/Signal =1 [ tyBust 7] fanbis =] [Equals = [ % [E] Hexe]

This trigger function is available when the acquisition mode is set to State - Synchronous. It will

trigger the logic analyzer when pattern1 is followed by pattern2 with more than "N" specified states
in between.
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State @ State n

}— Pattern 2 does NOT
occur here. H

Find Pattern 1 followed by Pattern 2 with
mare than n states in hetween.

Toeditthis - Specifying Advanced Triggers (see page 138)
function

Pattern2 occurring too soon after Pattern1

Drefault Storage [overidden by sequence level store actions]:

ﬂ Stare ﬂ IBus.-"SignaI j IM}' Buz 1 j IAII bits j IEquaIs j |>¢< EI Hex vI

Step 1 ¥ | Paltemn? oceurting too soan after Pattent
Find ¥ [Bus/Signal =l MyBus 1 =] fantits 7] [Equals == 8] Hex =]
Fallowed by % | [Eus/Signal =l MyBus 1 =] fantits 7] [Equals == 8] Hex =]
Docuring within

Usze timer I‘I 'l
Then ﬂ ITrigger and fill memaory 'l
9] with %] [Bus/Signal = [MyBus T [=] faubis =] [Equals =] [#< B[ Hexe]

This trigger function is available when the acquisition mode is set to State - Synchronous. It will
trigger the logic analyzer when pattern2 occurs within a specified time period after pattern1.

X Pattern 1 X

1
1
:
} tirme : f
1
1
1
1

Pattern 2

Find Pattern 2 accurring within a specified
period of time after Pattern 1.

Toeditthis - Specifying Advanced Triggers (see page 138)
function
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Pattern2 occurring too late after Pattern

Drefault Storage [overidden by sequence level store actions]:

ﬂ Stare ﬂ IBus.-"SignaI j IM}' Buz 1 j IAII bits j IEquaIs

jIXX EI HEHVI

Step1 ¥ | Pattern2 occurring too late after Patternl
Find a time period of I 100n: B -

after ﬂ IBus.-"SignaI j IM}' Buz 1 j IAII bits j IEquaIs

jIXX EI HEHVI

inwhich % | [Bus/Signal

does not ocour

Usze timer I‘I 'l

=l MyBus 1 =] fantits 7] [Equals

Then ﬂ ITrigger and fill memaory 'l

jIXX EI HEHVI

9] with %] [Bus/Signal

=] MyBus1 =] [anbis 7] [Equals =] [#<[ B[ Hex~]

This trigger function is available when the acquisition mode is set to State - Synchronous. It will
trigger the logic analyzer when pattern2 does not occur within a specified time period after pattern1.

——time

Find Pattern 2 NOT occurring within
a specified time period after Pattern 1.

Toeditthis - Specifying Advanced Triggers (see page 138)

function

Find a packet

Defaulk Storage

Overridden by store actions in individual trigger steps:

E] Skore E] Anything v

Step 1 ¥ | Find a packet
Onbus | Select a bus
If | Select a packet | occurs |once

Then E] Trigger and fill memory

v

E] with E] Default Storage  w

This trigger function is available when the acquisition mode is set to State - Synchronous. It will
trigger the logic analyzer when the selected packet and occurrence is found.

SRC ADDR SRC ADDR

SRC ADDR

DST ADDR DST ADDR

DST ADDR

Find a packet.
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Toeditthis - Specifying Advanced Triggers (see page 138)
function

Reset and start timer (state)

Drefault Storage [overidden by sequence level store actions]:

ﬂ Stare ﬂ IBus.-"SignaI j I by Bus 1 j IAII bits j IEquaIs j I e EI Hex vI

Step 1 3| Reset and start timer
Find ¥|forphing =]
Then ¥ | [Timer =11 =] [start from reset =]
%] with %] [Bus/Signal =i tyBust =] farbis =] JEquals = [ % [E] Hexe]

This trigger function is available when the acquisition mode is set to State - Synchronous. This
trigger function resets a timer, then starts the timer for a specified period of time. This trigger
function requires that the timer value be set in either the same trigger step, or another trigger step
that follows. When the timer stops, the analyzer triggers. For more information refer to "To configure
a timer (see page 139)".

b

Reset and Start Timer

Toeditthis - Specifying Advanced Triggers (see page 138)
function

Find anything "N" times (state)

Drefault Storage [overidden by sequence level store actions]:

ﬂ Stare ﬂ IBus.-"SignaI j IM}' Buz 1 j IAII bits j IEquaIs j |>¢< EI Hex vI

Step1 ¥ | Find arything n times
Find Anything time
Then ¥ [Trigger and fil memory =]
9] with %] [Bus/Signal = [MyBus T [=] faubis =] [Equals =] [#< B[ Hexe]

This trigger function is available when the acquisition mode is set to State - Synchronous. It will
trigger the logic analyzer when any data (Anything) is seen for the Nth time. It is commonly used to
create an immediate trigger, or a trigger after a user-defined delay.

Trigger after M samples
are acquired
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Toeditthis - Specifying Advanced Triggers (see page 138)
function

Run until user stop (state)

Drefault Storage [overidden by sequence level store actions]:

ﬂ Stare ﬂ IBus.-"SignaI j IM}' Buz 1 j IAII bits j IEquaIs j |>¢< EI Hex vI
Step1 ¥ | Fiun until uzer stop

Fiun until uzer stop

This trigger function is available when the acquisition mode is set to State - Synchronous. This
trigger function sets up to never trigger. You must select the stop button to view the captured data.

Fun until user stop.

Toeditthis - Specifying Advanced Triggers (see page 138)
function

Wait for external arm (state)

Drefault Storage [overidden by sequence level store actions]:

ﬂ Stare ﬂ IBus.-"SignaI j IM}' Buz 1 j IAII bits j IEquaIs j |>¢< EI Hex vI
Step1 ¥ | W ait for external am

W ait for external am

This trigger function is available when the acquisition mode is set to State - Synchronous. The
analyzer triggers when an external arming signal appears through the external Trigger In port (see
Triggering From, and Sending Triggers To, Other Modules/Instruments (see page 164)). The Trigger
In BNC connector is located on the front panel of the U4154A/B Logic Analyzers.

Wait far External Trigger

Toeditthis - Specifying Advanced Triggers (see page 138)
function
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Wait for arm from another module (state)

To edit this
function

Step 1 ¥ ‘Wait For arm from another module
9| faminfrom 7] fuaises 2 7]
Then ﬂ |Trigger and fill memary ﬂ

ﬂ with ﬂ Default Storage *

YWait for another
module to Trigger

Specifying Advanced Triggers (see page 138)

Wait "N" external clock states

To edit this
function

Drefault Storage [overidden by sequence level store actions]:

Reference

This trigger function is available when the acquisition mode is set to State - Synchronous. The
analyzer triggers when an arming signal from another module occurs (see Triggering From, and
Sending Triggers To, Other Modules/Instruments (see page 164)).

ﬂ Stare ﬂ IBus.-"SignaI j IM}' Buz 1 j IAII bits j IEquaIs

jIXX EI HEHVI

Step1 ¥ | “Wait nexternal clock states
it I 1 B - external clock state
Then ﬂ ITrigger and fill memaory 'l

9] with %] [Bus/Signal = [MyBus T [=] faubis =] [Equals =] [#< B[ Hexe]

4 Clock 1 Clock 2 Clogk n
Run Trigger

Wiait n external clock states

Specifying Advanced Triggers (see page 138)
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This trigger function is available when the acquisition mode is set to State - Synchronous. The
analyzer triggers on the "Nth" occurrence of the external clock signal (plus any user-defined clock
qualification) from the device under test.
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Advanced If/Then (state)

Drefault Storage [overidden by sequence level store actions]:

ﬂ Stare ﬂ IBus.-"SignaI j IM}' Buz 1 j IAII bits j IEquaIs j |>¢< EI Hex vI

Step1 ¥ | Advanced [1/Then
g 9] [BusiSignal = [MyBus T [=] faubis =] [Equals =] [#< B[ Hexe]

Ioccursjl 1 EI—I‘*I

Then ﬂ ITrigger and fill memaory 'l
9] with %] [Bus/Signal = [MyBus T [=] faubis =] [Equals =] [#< B[ Hexe]

This trigger function is available when the acquisition mode is set to State - Synchronous. The
analyzer triggers when the "If" clause becomes true.

If [Event]
Then [Action]

Advanced IfThen is a generic function that
can be modified to deal with any type of event
or action.

Toeditthis - Specifying Advanced Triggers (see page 138)
function

Advanced 2-Way Branch (state)

Drefault Storage [overidden by sequence level store actions]:

ﬂ Stare ﬂ IBus.-"SignaI j IM}' Buz 1 j IAII bits j IEquaIs j |>¢< EI Hex vI

Step1 ¥ | Advanced [1/Then
g 9] [BusiSignal = [MyBus T [=] faubis =] [Equals =] [#< B[ Hexe]

Ioccursjl 1 EI—I‘*I

Then ﬂ IGoto j INext j
v|ekeit ¥ [Bus/Signal = [MyBus T [=] faubis =] [Equals =] [#< B[ Hexe]
Then ﬂ IGoto j |‘| j

This trigger function is available when the acquisition mode is set to State - Synchronous. The
two-way branch is evaluated true when either of two patterns (if or Else if) are found. Depending on
which pattern is found true, the appropriate "Then" action is executed.

If [Event] then [Action]
Else if [Event] then [Action]

Advanced 2-¥Way Branch provides the ability
to check for two different events and take a
different action for each event.
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Toeditthis - Specifying Advanced Triggers (see page 138)
function

Advanced 3-Way Branch (state)

Drefault Storage [overidden by sequence level store actions]:

ﬂ Stare ﬂ IBus.-"SignaI j IM}' Buz 1 j IAII bits j IEquaIs j |>¢< EI Hex vI

Step1 ¥ | Advanced [1/Then
g 9] [BusiSignal = [MyBus T [=] faubis =] [Equals =] [#< B[ Hexe]

Ioccursjl 1 EI—I‘*I

Then ¢ [Goo =/ e =]

v|ekeit ¥ [Bus/Signal = [MyBus T [=] faubis =] [Equals =] [#< B[ Hexe]
Then ¢ [Goo ==

v|ekeit ¥ [Bus/Signal = [MyBus T [=] faubis =] [Equals =] [#< B[ Hexe]
Then ¢ [Goo ==

This trigger function is available when the acquisition mode is set to State - Synchronous. The
three-way branch is evaluated true when either of three patterns (If or Else if) are found. Depending
on which pattern is found true, the appropriate "Then" action is executed.

If [Event] then [Action]
Else if [Event] then [Action]
Else if [Event] then [Action]

Advanced 3-¥Way Branch provides the ability
to check for three different events and take a
different action for each event.

Toeditthis - Specifying Advanced Triggers (see page 138)
function

Advanced 4-Way Branch (state)

Drefault Storage [overidden by sequence level store actions]:

ﬂ Stare ﬂ IBus.-"SignaI j IM}' Buz 1 j IAII bits j IEquaIs j |>¢< EI Hex vI

Step ¥ | Advanced I/Then
g 9] [BusiSignal = [MyBus T [=] faubis =] [Equals =] [#< B[ Hexe]
Joccws 7| | 1 B[ =]+]
Then ¢ [Goo =/ e =]
v|ekeit ¥ [Bus/Signal = [MyBus T [=] faubis =] [Equals =] [#< B[ Hexe]
Then ¢ [Goo ==
v|ekeit ¥ [Bus/Signal = [MyBus T [=] faubis =] [Equals =] [#< B[ Hexe]
Then ¢ [Goo ==
v|ekeit ¥ [Bus/Signal = [MyBus T [=] faubis =] [Equals =] [#< B[ Hexe]
Then ¢ [Goo ==
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This trigger function is available when the acquisition mode is set to State - Synchronous. The
four-way branch is evaluated true when either of four patterns (If or Else if) are found. Depending on
which pattern is found true, the appropriate "Then" action is executed.
If [Event] then [Action]
Else if [Event] then [Action]
Else if [Event] then [Action]
Else if [Event] then [Action]
Advanced 4-¥Way Branch provides the ability
to check for four different events and take a
different action for each event.
To edit this Specifying Advanced Triggers (see page 138)
function
Pattern "AND" Pattern (state)
Drefault Storage [overidden by sequence level store actions]:
ﬂ Stare ﬂ IBus.-"SignaI j IM}' Buz 1 j IAII bits j IEquaIs j |>¢< EI Hex vI
Step1 ¥ | Advanced [1/Then
g 9] [BusiSignal =l MyBus 1 =] fentis 2] [equak 7| [2¢[B[Hexw] [and =]
ﬂ IBus.-"SignaI j IM}' Buz 1 j IAII bits j IEquaIs j |>¢< EI Hex vI
Ioccursjl 1 EI—I‘*I
Then ﬂ ITrigger and fill memaory 'l
9] with %] [Bus/Signal = [MyBus T [=] faubis =] [Equals =] [#< B[ Hexe]
This trigger function is available when the acquisition mode is set to State - Synchronous. The
analyzer triggers when both pattern1 "AND" pattern2 occur at the same time, and for the specified
numbers of samples (occurs).
x : Pattern1 ><
X: Pattern 2 ><
Find Pattern 1 that occurs at the
ame time as Pattern 2
To edit this Specifying Advanced Triggers (see page 138)
function
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Pattern "OR" Pattern (state)

Drefault Storage [overidden by sequence level store actions]:

ﬂ Stare ﬂ IBus.-"SignaI j IM}' Buz 1 j IAII bits j IEquaIs j |>¢< EI Hex vI

Step ¥ | Advanced I/Then
g 9] [BusiSignal =l MyBus 1 =] fentis ] [equak = [2¢[B[Hex~] [or =]
9] [BusiSignal =l MyBus 1 =] fantits 7] [Equals == 8] Hex =]
Joccws 7| | 1 B[ =]+]
Then %] [Trigger and fil memary =]
9] with %] [Bus/Signal = [MyBus T [=] faubis =] [Equals =] [#< B[ Hexe]

This trigger function is available when the acquisition mode is set to State - Synchronous. The
analyzer triggers when either pattern1 "OR" pattern2 occurs for the specified numbers of samples
(occurs).

x: Pattern1 OR Pattern 2 ><

Find either Pattern 1 OR Pattern 2

Toeditthis - Specifying Advanced Triggers (see page 138)
function
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Data Formats

Configuration File
Formats

Data Export
Formats

ALA Format

ALA Format (see page 466)
"XML Format" (in the online help)

Standard CSV Format (see page 466)
Module CSV Format (see page 466)
Module Binary (ALB) Format (see page 473)

The Keysight Logic Analyzer (ALA) format is the default format for saving configuration files. The ALA
format is proprietary; ALA format configuration files are not intended to be read by programs other
than the Keysight Logic Analyzer application.

ALA format configuration files contain everything that is needed to restore a session (in other words,
the information necessary to reconstruct the display appearance, instrument settings, and optionally,
captured data).

Configuration files are saved (see page 176) and opened (see page 188) through the File menu (see
page 358).

Standard CSV Format

You can export captured data to CSV (Comma-Separated Values) format files which can then be
imported by other applications like Excel.

Output is standard CSV format where the first row is the headings for the columns you have chosen
to export (for example, buses/signal names, sample number, or time), and each successive row
contains data for those columns, in the range specified, separated by commas (or other specified
separation characters). For example:

"Sample Number", "My Bus 1","My Signal 1","Time"
-10,FE,1,-13 ns
-9,FE,1,-10.5 ns
-8,FE,1,-8 ns
-7,FE,1,-5.5 ns
-6,FE,1,-3 ns
-5,FE,1,-500 ps
-4,FE,1,2 ns
-3,FE,1,4.5 ns
-2,FE, 1,7 ns
-1,FE,1,9.5 ns
0,FF,1,12 ns
1,FF,1,14.5 ns
2,FF,1,17 ns
3,FF,1,19.5 ns
4,FF,1,22 ns
5,FF,1,24.5 ns
6,FF,1,27 ns
7,FF,1,29.5 ns
8,FF,1,32 ns
9,FF,1,34.5 ns
10,FF,1,37 ns

Module CSV Format

466
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You can export captured data to module CSV (Comma-Separated Values) format files which can
then be post-processed.

Do not modify module CSV files with Microsoft Excel.

Module CSV format files contain a header section (see page 467) followed by comma separated
values. For example:

KEYSIGHT_ CSV_DATA
HEADER BEGIN

# Created: Dec 5, 2005 15:38:38
# By: Keysight Logic Analyzer

VALUE_SEPARATOR=","

VALUE_FILL IN=ZEROS # ZEROS, ONES, PREVIOUS, or ERROR
TRIGGER_CORRELATION_ OFFSET=0.000000000000000e+000
TRIGGER_ROW=524288

NUM_ROWS=1048576

TIME SOURCE PERIOD=2.000000000000000e-009

COLUMN "Sample Number" SAMPLE NUMBER INTEGER

COLUMN "My Bus 1" VALUE UNSIGNED INTEGER HEX WIDTH BITS=8
COLUMN "My Bus 2" VALUE UNSIGNED INTEGER HEX WIDTH BITS=16
COLUMN "My Bus 3" VALUE UNSIGNED_ INTEGER HEX WIDTH BITS=32
COLUMN "My Signal 1" VALUE UNSIGNED INTEGER HEX WIDTH BITS=1
COLUMN "My Signal 2" VALUE UNSIGNED INTEGER HEX WIDTH BITS=1
COLUMN "Time" TIME FLOAT EXPONENT=-12 ABSOLUTE

HEADER_END

-524288,53,FFF0,004103E7,1,1,-1048576000
-524287,53,FFF0,004103E7,1,1,-1048574000
-524286,53,FFF0,004103E7,1,1,-1048572000
-524285,53,FFF0,004103E7,1,1,-1048570000

See Also - Module CSV and Module Binary File Header Format (see page 467)
Module CSV Format File Characteristics (see page 472)
Module CSV and Module Binary File Header Format
The header section comes at the beginning of the module CSV or module binary (ALB) file. The
header definition is slightly different in the two cases.
KEYSIGHT CSV_DATA KEYSIGHT BINARY DATA

REQUIRED: Key word tag to confirm the file type. The first is for module CSV text files. The
second is for module binary (ALB) files. This tag must be the first characters 16 (or 19) characters
in the file.
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OPTIONAL: Comment character. All text following a # is ignored to the end of the line. Any line
(except the first) may be a comment, except in module binary (ALB) files, where comments are
only allowed in the header.

HEADER BEGIN
REQUIRED: Key word tag to delimit the beginning of the header.

TABLE BEGIN "<name>" <TableTypes>

A table represents data sampled at a specified timebase and sampling depth. A table can only
represent a single timebase and sample depth.

OPTIONAL: If only one timebase and sample depth is needed, this keyword is not needed.

REQUIRED: If multiple timebases and sampling depths are needed, this keyword is needed to
delimit the beginning of a table. The name may contain most printable characters, including
embedded quote marks single or double), provided they are escaped with a backslash. For
example, TABLE BEGIN "my \"perfect\" table"...

Generally, each analog waveform channel has its own table, and there is only one table for digital
channels.

When multiple tables are used, the binary data associated with each table is concatenated after
the header.

<TableTypes>:

e ANALOG
e DIGITAL

An identifier is needed to explicitly determine what the table contains. There are specific fields
that are required depending on the type of table. Analog requires the X/Y INC/ORG/REF.

TIME SOURCE PERIOD = <n.nnne-nn>

TIME SOURCE FREQUENCY = <n.nnne+nn>

TIME SOURCE COLUMN = "<columnName>"

OPTIONAL: How to assign a time tag to each sample row. PERIOD gives the sampling period;
FREQUENCY gives the sample rate. COLUMN indicates which time column contains the time tags
to use (ignored if PERIOD or FREQUENCY is given).

TRIGGER ROW = <nnnn>

OPTIONAL: Row number containing the trigger sample, relative to the first data row in the file,
which is row 0. The trigger row may be outside the range of rows in a file with a time line defined
by a period or frequency, in which case it will be negative (trigger occurred before the first data
row) or positive and greater than or equal to the number of data rows in the file (trigger occurred
after the last data row in the file).

TRIGGER CORRELATION OFFSET = <n.nnne-nn>
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OPTIONAL: Time offset in seconds (positive or negative) to apply to trigger (that is, to the T=0
reference) when correlating with data from other modules. If not given, 0.0 is assumed. The offset
is rounded to the nearest picosecond.

NUM_ROWS = <nnn>

REQUIRED: If TABLE_BEGIN is present. Indicates the total number of data rows that will be read
in from the file.

OPTIONAL: The expected number of data rows in the file. A warning is given if the number given
does not match the actual number of rows in the file. This is provided as an optional sanity check
to detect file truncation.

X _INC = <nnn.nnn>

OPTIONAL: Used for oscilloscope data processing.

X ORG = <nnn.nnn>

OPTIONAL: Used for oscilloscope data processing.

X REF = <nnn>

OPTIONAL: Used for oscilloscope data processing.

Y INC = <nnn.nnn>

OPTIONAL: Used for oscilloscope data processing.

Y ORG = <nnn.nnn>

OPTIONAL: Used for oscilloscope data processing.

Y REF = <nnn>

OPTIONAL: Used for oscilloscope data processing.

Y MIN = <nnn.nnns>

OPTIONAL: Used for oscilloscope data processing--the minimum voltage value represented in
the data.

Y MAX = <nnn.nnns

OPTIONAL: Used for oscilloscope data processing--the maximum voltage value represented in
the data.

VALUE SEPARATOR = "<ccc>"

OPTIONAL, Module CSV only: One or more characters to be used as the separation character(s)
between values in each row. If not given, the comma character is used. If the value for a column is
missing (for example, two consecutive commas), its value is determined by the VALUE_FILL_IN
property. The separation string may contain any printable character, and/or the blank and tab
characters, except the following ambiguous characters:

'#' — the comment character.
'-!, '+' — sign characters (signed decimal, also known as two's complement, and floats).
"' — the period, used in floating point.
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a-f, A-F — hex.
0-9 — digits.

VALUE FILL IN = PREVIOUS | ZEROS | ONES | ERROR

OPTIONAL, Module CSV only: The value to be used for a skipped cell in a row. This attribute is
optional. The default is ZEROS. PREVIOUS is consistent with the VCD file format and means "use
the value from the cell above". ERROR indicates that any missing value should be treated as an
error. This setting applies to all columns except TIME. Any missing time tag is an error.

BYTE ORDER = LITTLE ENDIAN | BIG_ENDIAN

OPTIONAL, Module binary (ALB) only: The order of bytes in a multi-byte value. An
Intel-compatible system uses little endian as its internal format. This applies to both integer and
floating point values. The default is LITTLE_ENDIAN.

LABEL "<name>" CHANNELS = "<ChannelDescription>" [HEX |
DECIMAL | OCTAL | BINARY | SYMBOL]

OPTIONAL: As described below, a COLUMN represents a pod. If there are no LABELs defined, a
LABEL is created by default which has the same characteristics as the COLUMN. If a LABEL is
defined, it represents a subset of the data defined by the COLUMN. Another way to look at it is
that a COLUMN defines the physical data that was exported and a LABEL is an interpretation of
the data. The "<name>" may contain most printable characters, including embedded quote
marks (single or double), provided they are escaped with a backslash. For example, LABEL "my
\"perfect\" label". Itisrequired that LABEL names be unique. If a duplicated name is
found, only the first instance of the LABEL definition will be processed. There is an optional base
which, if specified, will be the default label base. The default is HEX.

<ChannelDescriptions>

A channel description consists of the following format: <COLUMN NAME> [bit position] with
multiple channel descriptions separated by a comma. A <COLUMN NAME> corresponds to the
COLUMN name attribute. If there are multiple COLUMNSs by the same name, the first one will be
used. The bit position list is enclosed in [ 1 and is order dependent. The MSB is on the left-hand
side and the LSB is on the right-hand side For example, [7:0] represents bits 0-7 and
[7,4,3,1] represents individual bits. 1, 3, 4, and 7. Bit patterns that are not monotonically
increasing from right to left are considered reordered. For example, [1,3,4, 7] represents bits 7
as the LSB and bit 1 as the MSB.

SYMBOL "<name>" LABEL = "<label or column name>" VALUE =
"<value> | <value..value>" [HEX | DECIMAL | OCTAL |
BINARY]

TABLE END

REQUIRED: If TABLE_BEGIN is used.

HEADER END

REQUIRED: The explicit end of the header. Information obtained from the header is evaluated at
this point to determine if the file makes sense (for example, that a time base and one or more
columns were defined).
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Each line of a module CSV file (including sample rows following the header) are processed by first
stripping the comment character and all characters following it, and then removing all leading
whitespace (except blanks or tabs if a blank or tab is part of the delimiter string). If the resulting line
is then empty, it is silently skipped. Otherwise, each data row is parsed using the definitions provided
by the COLUMN definitions in the header, defined below.

COLUMN Syntax  One or more COLUMN definitions are required. The order of definitions in the header corresponds to
the order of the columns in the data section. At least one of these must define a VALUE column.
COLUMN syntax is more complicated than the other statements, so it is given in pieces:

COLUMN "<name>" <CSVcolumnType> | <ALBcolumnType>

These are the major parts of a COLUMN definition. The details are different for module CSV versus
module binary (ALB) files. The name may contain most printable characters, including embedded
quote marks (single or double), provided they are escaped with a backslash. For example,
COLUMN "my \"perfect\" data"

<CSVcolumnTypes>:

e VALUE <CSVformat> WIDTH BITS = <nnn>

e TIME <CSVformat> <timeUnit> ABSOLUTE | RELATIVE

e LINE NUMBER <CSVformats>

e SAMPLE NUMBER <CSVformats>

e IGNORE

The column type gives the purpose of the values in the column.

Line numbers begin at 0 on the first row and increase by 1 for each subsequent row.

Sample numbers begin at 0 on the trigger row, decreasing by one for each row above the trigger
row and increasing by one for each row after it.

Time columns give the time position for the sample. Absolute time positions are referenced to T=0
on the trigger row. Relative time positions give the amount of time elapsed from the arrival of the
previous sample to the arrival of the sample on the row with the time tag.

Value columns contain data samples to be displayed in viewers in the application. The width in
bits of a value is the width assigned to the pod which represents this column in the Bus/Signal
setup page. Values are truncated (or expanded) to fit the width. Signed values are sign extended.
Floating point values are converted to integers of the appropriate size (after applying the scale
factor, if given).

<ALBcolumnType>:

e VALUE NBYTES = <nnn> <ALBformat> WIDTH_BITS = <nnn>
TIME NBYTES = <nnn> <ALBformat> <timeUnit> ABSOLUTE | RELATIVE
e LINE NUMBER NBYTES = <nnn> <ALBformatx>

e SAMPLE NUMBER NBYTES = <nnn> <ALBformats>
e IGNORE NBYTES = <nnn>

This is the same as <CSVcolumnType >, with the addition of an NBYTES attribute that gives the
number of bytes in the binary data that are assigned to the column.

<CSVformats>:

e INTEGER [HEX | DECIMAL | OCTAL | BINARY]
e UNSIGNED INTEGER [HEX | DECIMAL | OCTAL | BINARY]
e FLOAT [SCALE = <nnn.nnns]
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Header Example

The column format describes the way the value is represented in the file. The base is optional,
and defaults to hex if not given. SCALE is also optional, and defaults to 1.0. The final value
loaded is the value in the column, multiplied by the scale factor, rounded to the nearest integer
(except for time values, which are rounded to the nearest 1072* sec). All values are checked for
overflow with respect to the field's WIDTH_BITS. Line numbers and sample numbers are treated
as 32-bit quantities.

<ALBformats>:

e INTEGER
e UNSIGNED_ INTEGER
e FLOAT [SCALE = <nnn.nnns]

The same as <CSVformat >, except there is no numeric base. Floating point values must be in
IEEE Standard 754, and so must be either four bytes or eight bytes wide.

<timeUnits>:

e EXPONENT = <nnn>
e EXPONENT = -<nnn>

The unit to apply to time tag values (in addition to the scale factor, if used with floating point
values). For example, EXPONENT = -12 is equivalent to picosecond time ticks.

KEYSIGHT CSV_DATA

# Created: 2008 Sep 21 21:18 #
# By: Keysight Logic Analyzer #

HEADER BEGIN

TIME COLUMN="tSample"

TRIGGER_ROW=100

TRIGGER_CORRELATION_OFFSET:l.24e—9

COLUMN "Sample" SAMPLE NUMBER INTEGER DECIMAL

COLUMN "Address" VALUE INTEGER HEX WIDTH BITS=24
COLUMN "Data" VALUE INTEGER HEX WIDTH BITS=16

COLUMN "Status" VALUE INTEGER BIN WIDTH BITS=8

COLUMN "DigRF" VALUE FLOAT SCALE=16.0e+3 WIDTH BITS=16
COLUMN "tSample" TIME INTEGER DECIMAL EXPONENT=-12 RELATIVE
VALUE SEPARATOR ", "

VALUE FILL IN PREVIOQOUS

HEADER END

# Start data

O0afc38,f£98,01000110,0.114,5000

0afc3c,055a,,,2500

# embedded comment

0afc38,££98,01010001,0.116,2500

Module CSV Format File Characteristics

The file must define a time line so that each sample can be associated with a time tag. To do this, a
periodic rate, or a time column with absolute or relative time tags, is required (see the

TIME_ SOURCE property in the file header). Time tags in the file are verified to be monotonically
increasing. The specification of a periodic rate overrides the presence of time tag columns, if any.
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The file must have one or more data value columns. Data value columns have the data to load. Other
columns, such as line numbers, sample numbers, and time tags, annotate that data, but are not
loaded as data.

Data rows in the file are indexed beginning with row O first, then 1, and so on. Row numbers are
file-centric. They are not the same as the sample numbers in the module's listing. Sample numbers
are always relative to the location of the trigger row, not the first row in the file.

The file header has a property, TRIGGER_ROW, giving the row number, in the file, associated with
logic analyzer trigger. The trigger row is defined as the time origin, and contains T=0.

In a multi-module logic analyzer, only one module's trigger is at T=0. All the others are offset by
hardware delays associated with the propagation of the trigger signal from the originating module to
the receiving modules. The time delay is indicated by the TRIGGER_CORRELATION_OFFSET
property. This is the amount of time that must be added to the time of each sample in the file to
correctly position each sample on a time line with samples from another module in the system.

An interesting case arises if the trigger sample is not included in the export range. This can
legitimately occur if the time source is periodic. In this case, the TRIGGER ROW value will indicate a
row not in the file. For example, if the first data row in the file is the first sample after the trigger in
the module, then TRIGGER_ROW=-1. Conversely, if the trigger was the first sample after the last row
in the exported data, TRIGGER_ROW is equal to the number of rows in the file. If the trigger was two
samples after the last row, TRIGGER_ROW is the number of rows in the file plus one, and so on.
Sample numbers are handled in a similar manner, with sample O on the trigger row. If the trigger row
is not in the file, sample O is not in the file either.

These statements about the contents of a module CSV file will always be true:

The first data row in the file is row 0. The next is 1, then 2, and so on.

The TRIGGER_ROW is always relative to the first row in the file (row 0). The trigger row may or may
not be in the file.

The time associated with the TRIGGER_ROW is always 0. The TRIGGER_CORRELATION OFFSET
property allows correct correlation to other data sets.

The sample number on the TRIGGER_ROW (if a sample number column is present) is always O.
Sample numbers increase by one for each row after the trigger row; they decrease by one for each
row before the trigger. Sample numbers are not the same as row numbers.

Line numbers, if exported to the file, always begin at 0 on row O, then increase by one for each row
thereafter: lineNumber = rowNumber.
Inconsistencies between a T=0 time tag, sample numbers and the TRIGGER _ROW property are
resolved in this order:

1 The data row containing an absolute time tag of O is the trigger row and sample numbers are
re-aligned if necessary to begin at zero on that row.

2 If the time line is defined by a period or frequency, and a sample number column is given, then
the data row with sample number O is the trigger row. (This may or may not be within the span of
the file itself).

3 Finally, the TRIGGER ROW property is used. If time tags (relative or absolute) are used, the
trigger row will be moved if it is not within the file.

See Also - Module CSV and Module Binary File Header Format (see page 467)

Module Binary (ALB) Format

You can export captured data to module binary files.

Module binary format files contain a header section (see page 467) followed by binary data. For
example:
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See Also

KEYSIGHT BINARY DATA
HEADER BEGIN

# Created: Dec 5, 2005 16:14:36
# By: Keysight Logic Analyzer

BYTE ORDER=LITTLE ENDIAN
TRIGGER_CORRELATION_OFFSET=0.000000000000000e+000
TRIGGER ROW=524288

NUM_ROWS=1048576
TIME_SOURCE PERIOD=2.000000000000000e-009

COLUMN "Sample Number" SAMPLE NUMBER NBYTES=4 INTEGER

COLUMN "My Bus 1" VALUE NBYTES=1 UNSIGNED_ INTEGER WIDTH BITS=8
COLUMN "My Bus 2" VALUE NBYTES=2 UNSIGNED_ INTEGER WIDTH BITS=16
COLUMN "My Bus 3" VALUE NBYTES=4 UNSIGNED_ INTEGER WIDTH BITS=32
COLUMN "My Signal 1" VALUE NBYTES=1 UNSIGNED INTEGER WIDTH BITS=1
COLUMN "My Signal 2" VALUE NBYTES=1 UNSIGNED INTEGER WIDTH BITS=1
COLUMN "Time" TIME NBYTES=8 FLOAT EXPONENT=-12 ABSOLUTE

HEADER END

<binar§_/ datas>

The binary data section of the file contains only binary data. Binary data is organized by rows, where
there are a fixed number of columns within a row (the number of COLUMN definitions in the header)
and a fixed number of bytes per column (1, 2, 4, 8, or 16 as specified by NBYTES in the COLUMN
definition). This simplifies reading the data, because these sizes match the native C language sizes of
char, short, long, and long long (__int64). Values of 16 bytes contain 128 bits which is the
widest bus supported in the logic analysis system. By restricting exported sizes to these values, an
ALB file with no header and only one bus/signal becomes a simple dump of an array of integers.

Module CSV and Module Binary File Header Format (see page 467)
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Object File Formats Supported by the Symbol Reader

The logic analysis system can read symbol files in the following formats:

OMF96

OMFx86

|IEEE-695

ELF/DWARF

ELF/stabs

TI COFF
For ELF/DWARFT1, ELF/stabs, and ELF/stabs/Mdebug files, C++ symbols are demangled so that they
can be displayed in the original C++ notation. To improve performance for these ELF symbol files,
type information is not associated with variables. Hence, some variables (typically a few local static
variables) may not have the proper size associated with them. They may show a size of 1 byte and not
the correct size of 4 bytes or even more. All other information function ranges, line numbers, global

variables and filenames will be accurate. These behaviors may be changed by editing the readers.ini
(see page 121) file.

See Also - To load symbols from a file (see page 119)
To change symbol reader options (see page 121)
To create an ASCII symbol file (see page 121)
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General-Purpose ASCII (GPA) Symbol File Format
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General-purpose ASCII (GPA) format files are loaded into a logic analyzer just like other object files.

If your compiler does not produce object files in a supported format, or if you want to define symbols
that are not included in the object file, you can create an ASCII format symbol file.

Typically, ASCII format symbol files are created using text processing tools that convert the symbol
table information from a compiler or linker map output file.

Different types of symbols are defined in different records in the GPA file. Record headers are
enclosed in square brackets, for example, [USER]. For a summary of GPA file records and associated
symbol definition syntax, refer to the General-Purpose ASCII (GPA) Record Format Summary (see
page 476).

Each entry in the symbol file must consist of a symbol name followed by an address or address
range.

The address or address range must be a hexadecimal number. It must appear on the same line as the
symbol name, and it must be separated from the symbol name by one or more blank spaces or tabs.
Address ranges must be in the following format:

beginning address..ending address

The following example defines two symbols that correspond to address ranges and one symbol that
corresponds to a single address.

main 00001000..00001009
test 00001010..0000101F
varl 00001E22 #this is a variable

For more detailed descriptions of GPA file records and associated symbol definition syntax, refer to
the following topics:

SECTIONS (see page 477)
FUNCTIONS (see page 478)
USER (see page 478)
VARIABLES (see page 480)
SOURCE LINES (see page 480)
START ADDRESS (see page 481)
Comments (see page 481)

General-Purpose ASCII (GPA) Record Format Summary

Format

[SECTIONS (see page4/7)]
section name start..end attribute

[FUNCTIONS (see page 47/8)]
func name start..end

[USER (see page 47/8)]

sym_name value base
Sym_name start_value [size] base
sSym_name start_value..end value base

[VARIABLES (see page 480) ]

var_ name start [size]
var_name start..end
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[SOURCE LINES (see page 480) ]
File: file name
line# address

[START ADDRESS (see page 481)]
address

#comment text (see page 487)

Lines without a preceding header are assumed to be symbol definitions in one of the [USER] formats.

Example  Thisis an example GPA file that contains several different kinds of records.

[SECTIONS]
prog 00001000..0000101F
data 40002000..40009FFF

common FFFF0000..FFFF1000

[FUNCTIONS]

main 00001000..00001009
test 00001010..0000101F
[USER]

bdontcare 00x1 binary
hvalue 00EF hex
drange 0..99 decimal
srange -23 20 signed decimal # The 20 is a decimal value for s
ize.

[VARIABLES]

total 40002000 4

value 40008000 4

[SOURCE LINES]
File: main.c

10 00001000
11 00001002
14 0000100A
22 0000101E

File: test.c

5 00001010
7 00001012
11 0000101A

SECTIONS

Use SECTIONS to define symbols for regions of memory, such as sections, segments, or classes.

To enable section relocation, section definitions must appear before any other definitions in the
file.
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Format

Example

FUNCTIONS

Format

Example

USER

If you use section definitions in a GPA symbol file, any subsequent function or variable definitions
must be within the address ranges of one of the defined sections. Functions and variables that are
not within the range are ignored.

[SECTIONS]
section name start..end attribute

Menu Description

secti on_name A symbol representing the name of the section.

start The first address of the section, in hexadecimal.

end The last address of the section, in hexadecimal.

attribute (optional) Attribute may be one of the following:
NORMAL (default) - The section is a normal, relocatable section, such as code or
data.

NONRELOC - The section contains variables or code that cannot be relocated.

In other words, this is an absolute segment.

AddReloc reloc_offset - Letsyou specify an offset value (up to
32-bit) for a relocated section.

SetReloc reloc_value - Letsyou specify a new base value (up to
32-bit) for a relocated section.

[SECTIONS]

prog 00001000..00001FFF

data 00002000..00003FFF

display io 00008000..0000801F NONRELOC

sect3 00003000..00003FFF AddReloc 1000
sect4 00005000..00005FFF SetReloc 0000F000

Use FUNCTIONS to define symbols for program functions, procedures or subroutines.

[FUNCTIONS]
func_name start..end

Menu Description

func name A symbol representing the function name.
start The first address of the function, in hexadecimal.
end The last address of the function, in hexadecimal.
[FUNCTIONS]
main 00001000..00001009
test 00001010..0000101F

Under the [USER] record header, you can create symbols with don't care values, and you can use
value number bases other than hex.
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USER is the default record type; this means symbols defined without any record header ((USER],
[VARIABLE], etc.) are assumed to be USER symbols.

USER symbol definitions can have 128-bit values; symbol definitions in all other record types are
limited to 32-bit values.

Format  [USER]

Sym_name value base
Sym_name start_value [size] base
sym_name start _value..end value base
* use quotes (") around names or values with spaces.
sym name A symbol name.
value The value of the symbol.
base The number base of the value(s); can be:
binary
octal
hex (orhexadecimal orblank)
decimal

signed decimal (two's complement)

start value The low value of the range.
end value The high value of the range.
size The size of the range of values, in decimal.

Example  [USER]

bdontcare 00x1 binary

bvalue 0011 binary

brange 0000..0011 binary

brange2 0011 9 binary # The 9 is a decimal value for size
odontcare 00x7 octal

ovalue 0077 octal

orange 0000..0077 octal

orange?2 0000 99 octal # The 99 is a decimal value for siz
e.

hdontcare 00xF hex

hvalue 00EF hex

hrange 0000..00FF hex

hrange3 0000 99 hex # The 99 is a decimal value for siz
e.

dvalue 1090 decimal

drange 0..99 decimal

drange?2 0 100 decimal # The 100 is a decimal value for
size.

svalue -23 signed decimal

srange -23..-5 signed decimal

srange -23 20 signed decimal # The 20 is a decimal value
for size.

"hvalue with space" "01XX FFFF" hex
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"hrange with space" "0100 FFFF".."0400 FFFF" hex # Applies to other bas
es also.

VARIABLES

You can specify symbols for variables using:
The address of the variable.
The address and the size of the variable.
The range of addresses occupied by the variable.

If you specify only the address of a variable, the size is assumed to be 1 byte.

Format  [VARIABLES]

var name start [size]

var_name start..end
var_name A symbol representing the variable name.
start The first address of the variable, in hexadecimal.
end The last address of the variable, in hexadecimal.
size (optional) The size of the variable, in bytes, in decimal.

Example  [VARIABLES]
subtotal 40002000 4
total 40002004 4
data_array 40003000..4000302F
status_char 40002345

SOURCE LINES

Use SOURCE LINES to associate addresses with lines in your source files.
Format  [SOURCE LINES]

File: file name
line# address

Menu Description

file name The name of a file.
line# The number of a line in the file, in decimal.
address The address of the source line, in hexadecimal.

Example  [SOURCE LINES]
File: main.c

10 00001000
11 00001002
14 0000100A
22 0000101E
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See Also - Viewing Source Code Associated with Captured Data (see page 253)
START ADDRESS
Format  [START ADDRESS]
address
address The address of the program entry point, in hexadecimal.

Example  [START ADDRESS]
00001000

Comments

Use the # character to include comments in a file. Any text following the # character is ignored. You
can put comments on a line alone or on the same line following a symbol entry.

Format  #comment text

Example #This is a comment
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Product Overviews

U4154A Logic Analyzer Product Overview (see page 482)

U4154B Logic Analyzer Product Overview (see page 484)

16850-Series Logic Analyzer Product Overview (see page 485)

Keysight Logic and Protocol Analyzer Application Product Overview (see page 488)

See Also - Tutorial - Getting to know your logic analyzer (see page 56)

U4154A Logic Analyzer Product Overview

The Keysight U4154A logic analyzer is a 136 channel AXle based high speed state and timing logic
analyzer. It provides reliable data capture with powerful analysis and validation tools for high data

rate memory based products. It helps you to perform functional validation and characterization of

your memory based products.

U4154A comes as an instrument module that you can install in one of the slots of the Keysight AXle
chassis. The Keysight AXle chassis is a modular instrument chassis that supports complex and high
density testing. The chassis provides slots for installing multiple instrument modules such as the
U4154A Logic Analyzer module.

You can configure, control, and use the U4154A Logic Analyzer module through the Keysight Logic
Analyzer application (version 5.0 and above). You can install this application on a host PC (a laptop or
a desktop with a PCle interface or the Keysight M9536A Embedded Controller Module). The laptop or
desktop host PC connects to the U4154A module through the PCle x8 interface of the AXle chassis.

The following figure displays a sample setup of the U4154A Logic Analyzer module in one of the slots
of the Keysight AXle chassis.
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You can install a single U4154A module or multiple U4154A modules in slots of an AXle chassis to
increase the channel count. You can connect two U4154A modules in an AXle chassis to form a

two-card set with 272 channels.
You must power down the AXle chassis before inserting, replacing, or removing
the U4154A Logic Analyzer module. The enclosure surface of the U4154A
module may become hot during use. If you need to remove the module, first
power down the AXle chassis, wait for at least five minutes to allow the module

to cool, and then pull the module out of the chassis.

To know more about the hardware components of the U4154A Logic Analyzer module and how to set
up this module in AXle chassis, refer to the M= AXle Based Logic Analysis and Protocol Test

Modules Installation Guide.
483
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Supplied
Accessories

Optional
Accessories

See Also

Flex cables for connecting multiple U4154A modules in different slots of an AXle chassis
Accessory pouch
Pod connector cables for connecting Logic Analyzer pods to probes.

Probes.

Tutorial - Getting to know your logic analyzer (see page 56)
U4154A Logic Analyzer Specifications and Characteristics (see page 528)

U4154B Logic Analyzer Product Overview

A KEVSIGHT

The Keysight U4154B logic analyzer is a 136 channel AXle based high speed state and timing logic
analyzer. It provides reliable data capture with powerful analysis and validation tools for high data

rate memory based products. It helps you to perform functional validation and characterization of

your memory based products.

U4154B comes as an instrument module that you can install in one of the slots of the Keysight AXle
chassis. This chassis is a modular instrument chassis that supports complex and high density testing.
The chassis provides slots for installing multiple instrument modules such as the U4154B Logic
Analyzer module.

You can install a single U4154B module or multiple U4154B modules in slots of an AXle chassis to
increase the channel count. You can connect upto three U4154B modules in an AXle chassis to form
a three-card set with 408 channels in Full Channel mode and 204 channels in Half Channel mode.

You can configure, control, and use the U4154B Logic Analyzer module through the Keysight Logic
and Protocol Analyzer application (version 6.0 and above). You can install this application on a host
PC (a laptop or a desktop with a PCle interface or the Keysight M9536A Embedded Controller
Module). The laptop or desktop host PC connects to the U4154B module through the PCle x8
interface of the AXle chassis.

The following figure displays a U4154B Logic Analyzer module.

You must power down the AXle chassis before inserting, replacing, or removing
the U4154B Logic Analyzer module. The enclosure surface of the U4154B
module may become hot during use. If you need to remove the module, first
power down the AXle chassis, wait for at least five minutes to allow the module
to cool, and then pull the module out of the chassis.
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To know mare about the hardware components of the U4154B Logic Analyzer module and how to set
up this module in AXle chassis, refer to the A= AXle Based Logic Analysis and Protocol Test
Modules Installation Guide.

Flex cables for connecting multiple U4154B modules in different slots of an AXle chassis
Accessory pouch
Pod connector cables for connecting Logic Analyzer pods to probes.

Probes.

Tutorial - Getting to know your logic analyzer (see page 56)
U4154B Logic Analyzer Specifications and Characteristics (see page 531)

16850-Series Logic Analyzer Product Overview

Model Comparison

Features, Logic
Acquisition

Features,
Mainframe

The Keysight Technologies 16850-series logic analyzers are standalone benchtop logic analyzers
that range from 34 to 136 logic acquisition channels, depending on the model.

Keysight model number: 16851A 16852A 16853A 16854A
Logic 34 68 102 136
acquisition

channels:

2 M to 128 M memory depth per channel (depending on memory option), software upgradeable.

350 MHz or 700 MHz maximum state data rate (depending on state speed option), software
upgradeable.

Full Channel Timing Mode at 2.5 GHz sampling with 12.5 GHz Timing Zoom.
Half Channel Timing Mode at 5.0 GHz sampling with 12.5 GHz Timing Zoom.
Automated threshold and sample position setup.

12.5 GHz timing zoom with 256 K samples.

Built-in 15 inch TFT color LCD display, 1,024 x 768 (XGA) resolution. Touch screen with Option
103. See Tips for Using the Touch Screen (see page 486).

Front panel knob and buttons. See 16850 Series Front Panel Operation (see page 487).
500 GB hard disk drive (or external hard drive option).

10Base-T, 100Base-T, 1000Base-T LAN port.

USB 2.0 ports (six total, two on front, four on back).

One PCI expansion slot.

One PCI Express x1 expansion slot.

Windows 7 operating system.

Keysight Logic and Protocol Analyzer application which takes the complexity out of making logic
analyzer measurements. You can perform all operations directly from one window.

When powering off the 16850-series logic analyzer, wait until the fans stop turning (about 15
seconds) before turning the logic analyzer back on. This ensures that internal circuitry restarts in a
known state. (For more information on powering off the logic analyzer, see the  "16850-Series
Logic Analyzer Installation/Quick Start Guide".)
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Supplied - PS/2 mouse
Accessories - PS/2 mini keyboard
Accessory pouch
Power cord
Optional - Probes
Accessories
See Also - Tutorial - Getting to know your logic analyzer (see page 56)

16850-Series Logic Analyzer Specifications and Characteristics (see page 531)

Tips for Using the Touch Screen

The 16850-series logic analyzer frames with Option 103 have a touch screen. Here are some tips for
using the touch screen:

Use firm, even pressure on the touch screen.
You may prefer to use a stylus.

Use the front panel marker knobs to place markers. Placing markers is hard to do accurately using
the touch screen. (Any marker can be selected using the Marker Choose button.)

For trees, the touchable area around the +/- buttons is expanded.

For option selections, both the option and the caption are active.

Toopenakeyboard  Inside the Keysight Logic Analyzer application:

dialog - Press the (B keyboard button in any edit field. This opens a dialog for entering field values.
‘ MNew Bus/Signal Name @

EIIIIIIIIIIBIE
o o o o L e e e ] )
] ] ] ol ] i ) ] ) ] ]
- BBIIBBBIII-I;.

[ OK J[ Cancel ]

Outside the Keysight Logic Analyzer application:

Press the front panel Keyboard button. This opens the Microsoft On-Screen Keyboard and the
touch screen Event Selector.
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&8 On-Screen Keyboard =] =]

o[ ][ |
! n

End

[Pgon |
Ctrl Alt Alt|E fcCtrl |- |+ Fn [ Options |Help
(A A ] e =] ={Fn Joptor{Help |

(You can also choose Start>All Programs>Accessories>Accessibility>On-Screen Keyboard.)

To access right  Inside the Keysight Logic Analyzer application, most right mouse button behavior is accessible just
mouse button by touching the screen.

behavior  Outside the Keysight Logic Analyzer application:

Press down on the touch screen until a full circle is drawn around your finger; then, a right-click
occurs.

M| Sample Positions

- Run Eye Finder on selected buses/signals to automatically place the logic analyzer's samp

Buses,/Signals -5

----- My Bus 1[0]
----- My Bus 1[1]
----- My Bus 1[2]
----- My Bus 1[3]
----- My Bus 1[4]
----- My Bus 1[5]
----- My Bus 1[6]

Or, you can choose Start>All Programs>Keysight Logic Analyzer>Utilities>Touch Screen>Event
Selector to open the window:

Touching inside this window causes your next touch to act as a right-click.

Torecalibrate the - If the touch screen needs to be recalibrated, choose Start>All Programs>Keysight Logic
touch screen Analyzer>Utilities>Touch Screen>Calibrate.
16850-Series Front Panel Operation

The front panel interface consists of a knob and buttons that you use to set up and run
measurements. There are also shortcut buttons that quickly access commonly used dialogs in the
interface. When a front panel action is not valid, an audible "beep" will sound.
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NOTE When multiple instances of the Keysight Logic and Protocol Analyzer application are running on

the logic analyzer, the front panel knobs and buttons only work for the application that is
connected to the local acquisition hardware.

All functions available with the front panel knobs and buttons can also be performed in the graphical
user interface (GUI).

Run/Stop Buttons
General Purpose Knob
Touch Off Button

Run/Stop Buttons

ltem Description

Run Single Runs a single acquisition (see page 174). The Run Single button turns green
indicating when a Run action is valid. While the analyzer is running, the light goes
out.

Run Rep. (Repetitive) Runs a repetitive acquisition (see page 174). The Run Repetitive button turns green
indicating when a Run Repetitive action is valid. While the analyzer is running, the
light goes out.

Stop Stops (see page 174) the current acquisition. The Stop button turns red during a

Run cycle indicating when the Stop action is valid.

General Purpose
Knob

The general purpose knob acts on the field that has the current focus. Fields that have the current
focus have the blue background. The general purpose knob is typically used to increase/decrease
numeric values such as waveform scale and delay.

Touch
oft

Touch Off Button

Item Description
Touch Off Turns off the touch screen so that accidental touches don't affect the instrument.
See Also - Tips for Using the Touch Screen (see page 486)

Keysight Logic and Protocol Analyzer Application Product Overview
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The Keysight Logic Analyzer application is a familiar Windows-based user interface which takes the
complexity out of making logic analyzer measurements. You can perform all operations directly from
one window.

Keysight's Simple, Quick and Advanced Trigger functions take the complexity out of triggering. Use
Simple Trigger's pull down menus to define events in terms of edges and patterns. With Quick
Trigger you can see if a suspect event ever reoccurs by just drawing a box around the event in the
display. Quick trigger will do the rest! Use Advanced Trigger's drag and drop graphical icons with
sentence-like structures to customize complex trigger scenarios.

Keyboard Commands (see page 489)

Keyboard Commands

Access Menus (see page 489)

File Operations (see page 489)

Edit Operations (see page 490)
Search Operations (see page 490)
View operations (see page 490)
Run/Stop Operations (see page 490)
Compare Operations (see page 491)
Listing Operations (see page 491)
Waveform Operations (see page 4971)
Window Operations (see page 491)
Help Operations (see page 491)
Miscellaneous (see page 491)

Access Menus

Alt+F Access to File menu
Alt+E Access to Edit menu
Alt+V Access to View menu
Alt+S Access to Setup menu
Alt+T Access to Tools menu
Alt+M Access to Markers menu
Alt+R Access to Run/Stop menu
Alt+W Access to Window menu
Alt+H Access to Help menu

File Operations  The following operations are located under File in the menu bar.

Ctrl+N File - New
Ctrl+0 File - Open
Ctrl+F4 File - Close
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Edit Operations

Search Operations

View Operations

Run/Stop
Operations

490

Ctrl+S File - Save
Shift+E File - Export
Ctrl+P File - Print

The following operations are located under Edit in the menu bar.

Ctrl+Z Edit - Undo

Ctrl+X Edit - Cut

Ctrl+C Edit - Copy

Ctrl+V Edit - Paste

Alt+l Edit - Insert Bus/Signal into Window
Alt+P Edit - Current Window Properties

The following operations are located under Edit in the menu bar.

Ctrl+F Edit - Find

Shift+F3 Edit - Find Previous
F3 Edit - Find Next
Ctrl+B Edit - Go To Beginning
Ctrl+T Edit - Go To Trigger
Ctrl+E Edit - Go To End
Ctrl+G Edit - Go To

The following operations are located under View in the menu bar.

Menu

Description

Shift+F View - Zoom Out Full

Shift+0 View - Zoom Out

Shift+ View - Zoom In

F9 View - Full Screen

F11 View - Toggle Tabbed Windows
F12 View - Toggle Status Bar

The following operations are located under Run/Stop in the menu bar.
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F5 Run/Stop - Run

Ctrl+F5 Run/Stop - Run Repetitive
F8 Run/Stop - Stop

Shift+F8 Run/Stop - Cancel
Shift+Ctrl+F8 Run/Stop - Resume

Compare  The following operations are located under Compare in the menu bar.
Operations

Menu Description

Alt+P Compare - Properties

Listing Operations  The following operations are located under Listing in the menu bar.

Menu Description

Alt+P Listing - Properties

Waveform  The following operations are located under Waveform in the menu bar.
Operations

Menu Description

Alt+P Waveform - Properties

Window  The following operations are located under Window in the menu bar,

Operations
F6 Window - Toggle to Next
Shift+F6 Window - Toggle to Previous

Help Operations  The following operations are located under Help in the menu bar.

Menu Description

F1 Help - Help Topics

Miscellaneous  The following operations are located throughout the interface.

Menu Description

Ctrl+esc Shows Windows Start bar
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Logic Analyzer Notes

Channels and
Memory Depth

Timing Mode
Sampling
Options/Period

State Mode

Sampling Options

492

Timing Zoom

Channels and Memory Depth (see page 492)
Timing Mode Sampling Options (see page 492)
State Mode Sampling Options (see page 492)
Timing Zoom (see page 492)

U4154A Logic Analyzer Notes, Channels and Memory Depth (see page 493)
U4154B Logic Analyzer Notes, Channels and Memory Depth (see page 495)
16850-Series Logic Analyzer Notes, Channels and Memory Depth (see page 526)

The timing mode sampling options let you choose between Full Channel Timing Mode (default), Half
Channel Timing Mode (faster sampling), or Transitional / Store Qualified Timing Mode (greater
measurement length). For notes on these modes in a particular logic analyzer, see:

U4154A Logic Analyzer Notes, Timing Mode Sampling Options/Period (see page 493)
U4154B Logic Analyzer Notes, Timing Mode Sampling Options/Period (see page 493)
16850-Series Logic Analyzer Notes, Timing Mode Sampling Options/Period (see page 526)

The state mode sampling options let you choose between General State Mode (default) or Turbo
State Mode (faster sampling). For notes on these modes in a particular logic analyzer, see:

U4154A Logic Analyzer Notes, State Mode Sampling Options (see page 494)
U4154B Logic Analyzer Notes, State Mode Sampling Options (see page 494)
16850-Series Logic Analyzer Notes, State Mode Sampling Options (see page 526)

U4154A Logic Analyzer Notes, Timing Zoom (see page 494)
U4154B Logic Analyzer Notes, Timing Zoom (see page 494)
16850-Series Logic Analyzer Notes, Timing Zoom

U4154A Logic Analyzer Notes

Differences from
Other Logic
Analyzers

Differences from Other Logic Analyzers (see page 492)
Channels and Memory Depth (see page 493)

Timing Mode Sampling Options/Period (see page 493)
State Mode Sampling (see page 494)

Timing Zoom (see page 494)

Compared to other Keysight logic analyzers supported in earlier releases, the U4154A logic analyzer
differs in the following ways:

There is no quarter channel timing mode.

U4154A supports two license based state speeds. A "01G" license sets the maximum state speed
of U4154A to 1.4Gbs. A "02G license sets it to 2.5Gbs. These license options do not however
control and set the timing speed of the U4154A module.

There is a single state sampling clock with four qualifiers. The clock qualifiers allow you to sample
only when qualifying signal is active so that you can view more system activity. The state sampling
clock input is always from Pod1 on the master card in a multi-card set. (The master card is the
lower-middle card of a multi-card set). You cannot use the signals from the other pods clock
inputs as the sampling clock inputs. For more information, refer to the topic “Setting up the State
Sampling Options in U4154A Logic Analyzer" on page 502.
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Advanced probe settings are enabled for U4154A logic analyzers. You can enable or disable the
peaking at the channel/pod/module level for the probing system used for these logic analyzers.
For more information, refer to “Changing Advanced Probe Settings for U4154A/B Logic
Analyzers" on page 498.

Memory depth controls and licensing is different in U4154A Logic Analyzer compared to previous
Keysight logic analyzers. Unlike previous logic analyzers, the density of data samples stored in
U4154A memory varies with the acquisition mode. The amount of U4154A memory available is
fixed based on the memory license that you have purchased. However, there is a variation in the
maximum number of samples that you can store in the fixed memory based on the selected
acquisition mode.

You cannot logically split a U4154A logic analyzer module.

The U4154A module is installed in one of the slots of the Keysight AXle chassis. It connects to the
host PC through the PCle interface of the AXle chassis. You can connect two U4154A modules to
form a two-card set in an AXle chassis.

Colorized Eyescan on all signals is supported to quickly set accurate sample positions and
threshold voltages as per the optimal values suggested by the eye scan run. You can also export
the eyescan data to a specified .csv file. For more information, refer to “Setting up and Running
Eyescans in U4154A/B Logic Analyzer" on page 508.

Trigger expansions with more levels and deeper bursts. Burst levels increased from 4 to 8. Faster
trigger sequencer rate (with triggers on sequential events upto 2.5 Gb/s). New event counter
added for specifying the trigger action. For more information, refer to “Specifying Advanced
Triggers in the U4154A/B Logic Analyzer" on page 506.

The DDR Setup Assistant tool has been enhanced to support the set up of the U4154A Logic
Analyzer module using this tool. The automated setup steps now also include automatically
determining and setting the optimal acquisition sample position at the center of the eye on
individual channels of U4154A. You can now use this tool to automatically set the sampling
positions for command, address, read and write data signals separately while setting up DDR
measurement setup with U4154A logic analyzer. The eye scan feature of the U4154A Logic
Analyzer is used to accomplish this. To learn more, refer to the DDR Setup Assistant online help
integrated with this help.

Channels and

Memo ry De pth U4154A Option 002 Option Option Option Option Option Option Option
Memory 004 008 016 032 064 128 200

depth
2M 4M 8M 16M 32M 64 M 128 M 200 M

Channels 136 channels per U4154A module (This includes 128 data channels and 8 clock channels)
In a multi-card set:
136 channels * number of U4154A modules installed in slots of an Keysight AXle chassis
You can install and connect two U4154A modules in an AXle chassis to form a 2-card set with 272 channels.

Timing Mode - Full channel 2.5 GHz = Full Channel Timing Mode
Sampling With this timing mode sampling option, you can use the full memory depth of your U4154A logic
Options/Period analyzer module, with data sampling period ranging from 400 ps to 10 ns. You can set the sample

period using the Sample Period field.
Half channel 5.0 GHz = Half Channel Timing Mode

With this timing mode sampling option, only one pod of each pod pair is available, and the
memory depth is doubled. Channels assigned to unavailable pods are ignored. You can specify
which pod to use in the Buses/Signals tab of the Analyzer Setup dialog by clicking the Pod
button and selecting the desired pod.
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State Mode
Sampling

Timing Zoom

See Also

% N 5
Data is sampled and stored every 200 ps; this rate cannot be changed.
The Quarter channel timing mode is not supported.
Transitional / Store Qualified Timing Mode

This timing mode sampling option provides maximum duration of acquisition because data is only
stored when a change from the last value is detected. See transitional timing on page 337. Two
sampling options are available in this mode:

- Transitional / Store qualified, (Full channel mode), 2.5 GHz - With this sampling option, you
can use the full memory depth of your U4154A logic analyzer module, with data being
sampled at regular intervals but stored only when there is a signal transition across the
threshold voltage level. You can set the sampling period from 400 ps to 10 ns for this mode.

- Transitional / Store qualified, (Half channel mode), 5.0 GHz - With this sampling option, only
one pod of each pod pair is available, and the memory depth is doubled. Channels assigned to
unavailable pods are ignored. You can specify which pod to use in the Buses/Signals tab of the
Analyzer Setup dialog by clicking the Pod button and selecting the desired pod. Data is
sampled at regular intervals but stored only when there is a signal transition across the
threshold voltage level. The sampling period is 200 ps for this mode and cannot be changed.

U4154A has two license based state speeds. A "01G" license sets the maximum state speed of
U4154A to 1.4Gbs. A "02G license sets it to 2.5Gbs. Based on the license option that you have
purchased for U4154A, the maximum available state speed of U4154A is automatically set. If the
licensed speed is 1.4Gbs (071G option) and while acquiring data, the clock frequency is found to
exceed the maximum state speed available as per the 01G license, an error message is displayed
and the data is discarded.

There is a single state sampling clock with four qualifiers. In a multi-card set, the sampling clock
signals can come only from Pod 1 of the master card in the set. The qualifiers can take clock
signal inputs only from the pods 2 to 5 on the master card in the set. The clock can be used as a
rising, falling, or both edge clock.

U4154A supports Full channel (Master) and Dual sample clock modes. In both these modes, the
sampling option is as per the state speed license acquired for U4154A.

Timing zoom collects additional high-speed timing data around the trigger of the logic analyzer.
It uses a 256K-depth, 12.5 GHz timing analyzer to sample data every 80 ps on all channels.
Timing zoom is available for all acquisition modes.

“Setting up the State Sampling Options in U4154A Logic Analyzer
“Changing Advanced Probe Settings for U4154A/B Logic Analyzers
“Specifying Advanced Triggers in the U4154A/B Logic Analyzer
“Setting up and Running Eyescans in U4154A/B Logic Analyzer
“U4154A Logic Analyzer Specifications and Characteristics

“Pod and Channel Naming Conventions in U4154A/B Logic Analyzer

U4154B Logic Analyzer Notes

Differences from Other Logic Analyzers (see page 495)
Channels and Memory Depth (see page 495)
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Timing Mode Sampling Options/Period (see page 495)
State Mode Sampling (see page 496)
Timing Zoom (see page 496)

Differences from  Compared to other Keysight logic analyzers supported in earlier releases, the U4154B logic analyzer
Other Logic differs in the following ways:

Analyzers - U4154B supports two state speeds. By default, it supports the maximum state speed of 2.8 Gb/s.
A "02G" license sets it to 4 Gb/s (2.5 GHz). These license options do not however control and set
the timing speed of the U4154B module.

The state sampling clock input is always from Pod1 of the U4154B module. In a multi-card set,
the clock is allowed only on Pod1 of the master card. The master card is the middle U4154B
module in a three-card set and the bottom U4154B module in a two-card set. You cannot use the
signals from the other pods clock inputs as the sampling clock inputs. For more information, refer
to the topic “Setting up the State Sampling Options in U4154B Logic Analyzer" on page 504.

U4154B has improved clock qualifiers to capture traces out of reset. U4154B has Pod 7, Pod 5,
Pod 4, Pod 3 and Pod 2 clock qualifiers on the clocking module. U4154B provides an additional
new clock enable on Pod 7 of the clocking module to allow 'OR' qualification of upto 4 DDR
memory CKE clock qualifiers AND qualified with RESET.

You cannot logically split a U4154B logic analyzer module.

The U4154B module is installed in one of the slots of the Keysight AXle chassis. It connects to the
host PC through the PCle or USB interface of the AXle chassis. You can connect three U4154B
modules to form a three-card set in an AXle chassis.

The three U4154B modules support in a multi-card set in the AXle chassis enables DDR4
interposers to perform full data capture at speeds >2.5 Gb/s.

U4154B modules cannot merge into module sets with U4154A/B modules.
There is no quarter channel timing mode.

Channels and

Memory Depth U4154BMemory  Option 004 Option008  Option016  Option032  Option Option 128  Option
depth 064 200

4M 8M 16M 32M 64 M 128 M 200 M

Channels 136 channels per U4154A module (This includes 128 data channels and 8 clock channels)
In a multi-card set:
136 channels * number of U4154A modules installed in slots of an Keysight AXle chassis
You can install and connect two U4154A modules in an AXle chassis to form a 2-card set with 272 channels.

Timing Mode - Full channel 2.5 GHz = Full Channel Timing Mode
Sampling With this timing mode sampling option, you can use the full memory depth of your U4154B logic
Options/Period analyzer module, with data sampling period ranging from 400 ps to 10 ns. You can set the sample

period using the Sample Period field.

Half channel 5.0 GHz = Half Channel Timing Mode

With this timing mode sampling option, only one pod of each pod pair is available, and the
memory depth is doubled. Channels assigned to unavailable pods are ignored. You can specify
which pod to use in the Buses/Signals tab of the Analyzer Setup dialog by clicking the Pod
button and selecting the desired pod.
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State Mode
Sampling

Timing Zoom

See Also

% N 5
Data is sampled and stored every 200 ps; this rate cannot be changed.
The Quarter channel timing mode is not supported.
Transitional / Store Qualified Timing Mode

This timing mode sampling option provides maximum duration of acquisition because data is only
stored when a change from the last value is detected. See transitional timing on page 337. Two
sampling options are available in this mode:

- Transitional / Store qualified, (Full channel mode), 2.5 GHz - With this sampling option, you
can use the full memory depth of your U4154B logic analyzer module, with data being
sampled at regular intervals but stored only when there is a signal transition across the
threshold voltage level. You can set the sampling period from 400 ps to 10 ns for this mode.

- Transitional / Store qualified, (Half channel mode), 5.0 GHz - With this sampling option, only
one pod of each pod pair is available, and the memory depth is doubled. Channels assigned to
unavailable pods are ignored. You can specify which pod to use in the Buses/Signals tab of the
Analyzer Setup dialog by clicking the Pod button and selecting the desired pod. Data is
sampled at regular intervals but stored only when there is a signal transition across the
threshold voltage level. The sampling period is 200 ps for this mode and cannot be changed.

U4154B supports two state speeds. By default, it supports the maximum state speed of 2.8 Gb/s.
A"02G" license sets it to 4 Gb/s (2.5 GHz). These license options do not however control and set
the timing speed of the U4154B module.

Based on the license option that you have purchased for U4154B, the maximum available state
speed of U4154B is automatically set. If the licensed speed is 2.8 Gb/s (default) and while
acquiring data, the clock frequency is found to exceed the maximum state speed available, an
error message is displayed and the data is discarded.

The state sampling clock input is always from Pod1 of the U4154B module. In a multi-card set,
the clock is allowed only on Pod1 of the master card. The master card is the middle U4154B
module in a three-card set and the bottom U4154B module in a two-card set. You cannot use the
signals from other pods clock inputs as the sampling clock inputs. The qualifiers can take clock
signal inputs from the Pod 7, Pod 5, Pod 4, Pod 3 and Pod 2 on the clocking module. The clock
can be used as a rising, falling, or both edge clock.

U4154B supports Full channel (Master) and Dual sample clock modes. In both these modes, the
sampling option is as per the state speed license acquired for U4154B.

Timing zoom collects additional high-speed timing data around the trigger of the logic analyzer.
It uses a 256K-depth, 12.5 GHz timing analyzer to sample data every 80 ps on all channels.
Timing zoom is available for all acquisition modes.

“Setting up the State Sampling Options in U4154B Logic Analyzer
“Changing Advanced Probe Settings for U4154A/B Logic Analyzers
“Specifying Advanced Triggers in the U4154A/B Logic Analyzer
“Setting up and Running Eyescans in U4154A/B Logic Analyzer
“U4154B Logic Analyzer Specifications and Characteristics

“Pod and Channel Naming Conventions in U4154A/B Logic Analyzer
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Pod and Channel Naming Conventions in U4154A/B Logic Analyzer
In U4154A/B Logic Analyzer module:

Slots are named "1" through "5" in the Keysight AXle chassis starting with the bottom slot.
A U4154A/B module installed in a slot has eight pods. These pods are named "1" to "8".

A U4154A/B pod is represented as <Slot_number_of_module><Pod_number>. For instance, Slot
1 Pod 2 represents the Pod 2 of the U4154A/B module that you installed in slot 1 of chassis. This
pod is also referred to as Pod 1.2 in Logic Analyzer GUI.

Each pod has 16 data channels named "0" through "15". Pod 2.8[11] represents the channel 11 of
the Pod 8 of the module installed in slot 2.

Analyzer Setup for U4154A-1

Buzes/Signals | Sarnpling I

Enter buzes and zignals and the channels they corezpond to; Display ¥ E
Bf  siotipod2 [ Slot1Pod1 |
Chainae Threshold: HSTL +/- offset Threshold: HSTL +)- offset
Bus/Signal Hame Assigned Width Master Clock Master Clock
el PR il PRE ST Sl A e ol o G ol N g b b fp el b S
005 1312 1108 3T 65 A3 2 10 15 A0 0s T 6B A3
ik Pod 1.1[11] 1 o
R Pod1A[118 2 AT ' ' [T I | v
=T DATA R Pod 1.3M[S:4 25
----- T DATA_ WY Pod 1 .35[5:4, 25 |
.o DRS_R Pod1.3M[1], 3
- DS Pod1351], | 3
i STAT Clks[C2], Pod, 12 3 3 IERE 7 5
----- [ CKE Clks[C2] 1 ' ' ' ' '
- [T KD Clks[C1] 1
Kl N
Add Bus/Signal... Delete | Delete Al | Irmport Metlist. . | System Summar

o]

Cancel |
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Each pod has one clock channel making it a total of eight clock channels for a U4154A/B module.
These clock channels are named C1 through C8. If you have installed multiple U4154A/B module
in an AXle chassis, then the clock channels of the next U4154A module are named C9 through
C16 and so on for the rest of the modules in the set. The following is an example of the clock
channels naming convention in U4154A/B.
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Buzesz/Signalz I Sampling I

Enter buges and signalz and the channelz they corezpond bo;

Clocks

Channels Clock Thresholds
Aszigned NNt

Bu=/Signal Hame

Chks[C2:C,C1] | 3

The clock channel of Pod 8 of the U4154A/B module installed in slot 1 is represented as:
18
Clk8
C8

Similarly, the clock channel of Pod 4 of the U4154A/B module installed in slot 2 is represented as:
24

Clk12
C12

The input from the clock channel of Pod 1 is used as the state sampling clock input. If you have
installed multiple U4154A/B cards in chassis, then the clock of Pod 1 of the master card in the set
is used as the state sampling clock. For instance, if there are five cards in the set, then the third
card from the bottom is the master card. The clock of Pod 1 of this card is the state sampling
clock.

Changing Advanced Probe Settings for U4154A/B Logic Analyzers

You can change the settings for the probes used with the U4154A/B logic analyzers. You can enable
peaking for channels of these logic analyzers to compensate for the additional high frequency
attenuation that some probing solutions provide on target signals. Enabling the peaking can improve
the capture window of the input signals by peaking the edges of the input signals. This is particularly
useful in situations when the additional attenuation on target signals becomes significant at high
frequencies and DDR3 edge rates.

Changing the peaking settings can improve or reduce the performance of the
probing system. For instance, if the DDR BGA Interposer probe is used at speeds
of DDR3-1600 or higher, enabling the peaking results in improving the capture
window.

The advanced probe settings feature is only supported for U4154A logic
analyzers.

To change probe settings, you must first enable the probe settings and then adjust these settings.
These procedures are described below.
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To enable Advanced Probe Settings (APS) for the Logic Analyzer Module
1 From the menu bar, select Edit > Options.

2 Inthe Options dialog, select the Enable Advanced Probe Settings (APS) checkbox.
3 Click OK.

i Options

System oK.

Trigger History Depth: 10| E| [¥] start Maximized e
EI Create Demo Data when offline

Recent File List Entries: 4 E] ] i T i Help
Repetitive Run Delay (sec): ] i E' [¥] Enable Mumeric Grouping

[¥] Enable Panel Lodk Command

Vi

| Default Folders. .. |
Bus/Signal Maming Advanced Settings (Applies to supported module only)
(71 Short ["| Enable Advanced Probe Settings (APS)

@ Unique

Waveform Initial Properties
I:i Fast Zoom In

[¥] Show Values on Single Bit Labels

Message Dialogs/Event Logaging
[¥] Show Information Dislogs
[¥] show Warning Dialogs

[¥] Show Error Dialogs

["|Event Logging Shiow Leve 0

On enabling the advanced probe settings in the Options dialog, the APS button is added to the
Buses/Signals tab of the Analyzer Setup dialog of the logic analyzer module. You can use this button
to view and change the advanced probe settings.
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Analyzer Setup for U4154-1

1 Buses/Signals | Samplingii

Enter buzes and signals and the channels they corespond to: Display ¥

H Slot A Pod 2 |
) Channels Threshold: TTL |
Bus/Signal Hame Assigned Widith
tlo s e e ey 8 T 6 5|45 210 1518
hily BUS 1 Pod &1[7:0] a
#: |
;nal...] [ Delete ] [ Delete Al ] [ Import Metlist... ] [ System £
[ ] ] [ Cancel ] [ Help ]

To change the Advanced Probe Settings for the Logic Analyzer Module
1 From the menu bar, select Setup > Bus/Signal.
2 In the Buses/Signals tab of the Analyzer Setup dialog, click the APS button.

The Advanced Probe Settings dialog is displayed. All the logic analyzer cards that you installed
in different slots of the chassis to make up the logical module are displayed. On expanding a slot,
the pods available for that logic analyzer card are displayed. Each pod further expands to the
supported channels per pod. The following screen displays the advanced probe settings dialog
for the U4154A/B logic analyzer. In this screen, the logical module comprises of two U4154A/B
modules installed in slot A and B of the AXle chassis. For each U4154A/B, there are eight pods
available. Each of these pods expands to 16 data channels and 1 clock channel.
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~ Advanced Probe Settings

For trained operators only!

The Advanced Probe Settings diglog allows changing low level settings in the probing

systern for this module. The effact of a changs may not be cbvious, and could reduce,

2= well as improve, the performance of the probing system in your application. Thess
settings are provided for use by probing solution developers only.

Click Cancel now to continue using the current saitings.

Click checkboxes to enable (checked) or disable {unchecked) Peaking for that group or
channsl.
= []™adule
= [slota
E [JProd1 !
& [Jpod 2
E []Pod 2
® [Jrod 4 -
# []Pod 5
® [Pod 6
# [JPod 7 i
® [Jpod 8
= []slotE .
= [rod 1 |
[1Ped 1[0] i
[IPod 1[1] ‘

I'>

£

3 You can choose to enable the peaking at the channel/pod/slot/logical module level by selecting
the checkbox displayed with these options. By default, peaking is disabled at all these levels.

4 Click OK.
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Setting up the State Sampling Options in U4154A Logic Analyzer

Analyzer Setup for U4154A-1

. Buses/Signals  Sampling |

—Acquizition — Trigger Pogition

= Timing - Asynchronous Sampling
I R - % Poststare
1

{* State - Synchronous S ampling
¥

= Timifg O ptions ﬂl il ﬂl

Sampling Dptlnns:lHaIr Charinel, 50 GHz =] [ Force Frestore

Acguizition Depth: IEEEK 'I

5 ampling F'eriud:l 200ps Bl-1+

— State Options - Specify when the logic analyzer should acquire zamples
Eve Scan: Sample Pozitions and Threzholds. . I

Clock Mode: [ Dual Sample =l

| Pod1.2 Podi1id Clock Deszcription

Ck1T AMD Clk2=1

k. I Cancel
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The U4154A state sampling speed matches your device under test's clock rate, from 100 Mb/s up to
2.5 Gb/s.

The state sampling clock inputs let signals from the device under test specify when data should be
captured.

U4154A provides the following two license options for state mode speeds (2.5Gb/s and 1.4Gb/s) at
which the state sampling clock matches input clock edges from the device under test.

2.5 Gb/s speed - If you have the 02G license for U4154A module, then the maximum available
state speed of U4154A is automatically set to 2.5Gb/s.

1.4 Gb/s speed - If you have the 01G license for U4154A module, then the maximum available
state speed of U4154A is automatically set to 1.4Gb/s. If, while acquiring data, the clock
frequency is found to exceed the maximum state speed available as per the 01G license, an error
message is displayed and the data is discarded.

State Sampling Clock Mode
The state sampling clock mode specifies how the clock inputs are used for sampling. There are two
state sampling clock modes to choose from:

Master — all pods sampled on one master clock.

Dual Sample — one pod in the pod pair sampled on one master clock but with different delays.
When you enable this clock mode, the next step is to set up the pod pairs that you want to be
dual sampled in the Busses/Signals tab of the Analyzer Setup dialog box (see “To set up the dual
sample sampling clock mode" on page 112). Data on the active pod in a dual sampled pod pair is
sampled twice (as master sample and second sample).
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Buzes/Signalz | Sampling

Enter bugez and signalz and the channels they correzpond bo: Display ¥

Slot 2 Pod 2 (Master Sample) Slot 2 Pod 2 {Second Sa

Mo probe attached
Width Dual Sample [

Channels

Bu=/Signal Hame Assigned

I A A A R e I A

The pods for which you select the dual sample mode have their associated clock bit also dual
sampled. The active clock bit of the pods in a dual sampled pod pair is the clock bit of the selected
active pod in that pod pair. notice that in the following screen, the clock channels of the dual sample
pod pair (pod 1.3 and pod 1.4) are also dual sampled. These dual sampled clocks are represented as
13 M or C3M and 13 S or C3S (C3 Master Sample and C3 Second Sample).

Clocks
Clock Thresholds

O 1 e P 0 PR g P
=Bl = » = EIER - ENEd = = = EIEE

For instructions on setting up these state sampling clock modes, see:
“To set up the master only sampling clock mode" on page 111
“To set up the dual sample sampling clock mode" on page 112

State Sampling Clock and Qualifiers

In U4154A, only one state sampling clock is provided. The state sampling clock is the clock of Pod 1
of the master card (the lower middle level card in the set). To know which card is the master card in
the set, click System Summary button in the Buses/Signals tab of the Analyzer Setup dialog box.

You can choose the sampling to occur on rising, falling, or both edges of the input clock signal.

There are four qualifiers available for the state clock. The clock inputs of pods 2 to 5 are used as the
state clock qualifiers. In a multi card set, the clock inputs of pods 2 to 5 of the master card in the set
are used as the state clock qualifiers.

You cannot use the signals from the other pods clock inputs as the sampling clock inputs or its
qualifiers.

In the following screen, the clock channel (Clk1) of pod 1 of the master card (first card from bottom in
the set of two cards) is used as the sampling clock. Clk2, Clk3, Clk4, and CIk5 are the state clock
qualifiers.

Clock Mode: | Dual Sample =l " AND @ OR Clock Qualifiers

Pod12  Podi Clock Description

Clk1t AMD [Clk2=1 OR Clk3=0 OR Clk4=1]
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You can use the "AND"/ "OR" conditional operators with the state clock qualifiers to add conditions
and completely describe the clock as a combination of edges and highs or lows.

Determining Optimal Sample Positions and Thresholds

In the state sampling acquisition mode, you need to adjust the sampling positions on each U4154A
channel relative to the sampling clock to make sure data is sampled when it is valid.

You can use the eye scan feature of the U4154A Logic Analyzer to automatically determine and set
the optimal sample positions and thresholds for the individual signals. Clicking the Eye scan: Sample
Positions and Threshold button in the Sampling tab displays the Eye Scan - Sample Positions and
Threshold Settings dialog box where you can set up and run the eye scan measurement for U4154A
channels. Refer to the topic Setting up and Running Eyescans in U4154A Logic Analyzer to learn
more.

Setting up the State Sampling Options in U4154B Logic Analyzer

Analyzer Setup for U41548-1

' Buses/Signale  Sampling I

— Acquisition

{* State - Synchronous Sampling

" Timing - Asynchronous Sampling 50 @ H % Pustitor [IF
1

Trigger Position Tirmir

i

= Timing DEtions
§ ampfing Options {Ful Channel, 25 GHz =l

S ampling Feriod: I 400ps M@ I i I i |

A
L] ] L]

¥ Force Prestors

Acquisition Depth: Im

Eye Scan: Sample Positions and Thresholds. . I

Clock Mode: Il'u'laster LI
| Pod 42  Pod A1 Clock Description
Clock: Clk7 Clk5 Clk4 Clk2 Clk1
Activity: a a a a {
Master: 2l W O3] X o3 1 ¥| 4 =ZJCK1TANMD [Clk2=1 0R Clk3=1) AND Cl7=1
OK Cancel
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The U4154B state sampling speed matches your device under test's clock rate, from 100 Mb/s up to
4 Gb/s.

The state sampling clock inputs let signals from the device under test specify when data should be
captured.

U4154B provides the following two options for state mode speeds (2.8 Gb/s and 4 Gb/s) at which the
state sampling clock matches input clock edges from the device under test.

2.8 Gb/s speed - This is the default state speed of U4154B. If, while acquiring data, the clock
frequency is found to exceed this maximum available state speed, an error message is displayed
and the data is discarded.
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4 Gb/s speed - If you have the 02G license for U4154B module, then the maximum available state
speed of U4154B is automatically set to 4 Gb/s.

State Sampling Clock Mode
The state sampling clock mode specifies how the clock inputs are used for sampling. There are two
state sampling clock modes to choose from:

Master — all pods sampled on one master clock.

Dual Sample — one pod in the pod pair sampled on one master clock but with different delays.
When you enable this clock made, the next step is to set up the pod pairs that you want to be
dual sampled in the Busses/Signals tab of the Analyzer Setup dialog box (see “To set up the dual
sample sampling clock mode" on page 112). Data on the active pod in a dual sampled pod pair is
sampled twice (as master sample and second sample).

Buzez/Signals | Sampling

1 b
Enter buges and signalz and the channels they corezpond to: Display ¥

m Slot 2 Pod 2 (Master Sample) Slot 2 Pod 2 (Second Sa

Ho probe attached
Dual Sample [

Ch I
Bus/Signal Hame salihiis J

Azzigned L

LR A R EI R B 1R N A S - - R I O S i I & DR R S T I

The pods for which you select the dual sample mode have their associated clock bit also dual
sampled. The active clock bit of the pods in a dual sampled pod pair is the clock bit of the selected
active pod in that pod pair. Notice that in the following screen, the clock channels of the dual sample
pod pair (pod 1.3 and pod 1.4) are also dual sampled. These dual sampled clocks are represented as
13 M or C3M and 13 S or C3S (C3 Master Sample and C3 Second Sample).

Clocks
Clock Thresholds

AL S b P Ol P o
= BBl = » = EIER « KK = = - EIEE

For instructions on setting up these state sampling clock modes, see:
“To set up the master only sampling clock mode" on page 111
“To set up the dual sample sampling clock mode" on page 112

State Sampling Clock and Qualifiers

In U4154B, only one state sampling clock is provided. The state sampling clock is the clock of Pod 1
of the U4154B module. In a multi-card set, the clock is allowed only on Pod1 of the master card. The
master card is the middle U4154B module in a three-card set and the bottom U4154B module in a
two-card set. You cannot use the signals from the other pods clock inputs as the sampling clock
inputs. To know which card is the master card in the set, click System Summary button in the
Busses/Signals tab of the Analyzer Setup dialog box.

You can choose the sampling to occur on rising, falling, or both edges of the input clock signal.

There are following five qualifiers available for the state clock. You cannot use the signals from the
other pods clock inputs as the sampling clock qualifiers. You can use the "AND"/ "OR" conditional
operators with these state clock qualifiers to add conditions and completely describe the clock as a
combination of edges and highs or lows.
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See Also

Pod 2 Can be used as “AND” or “OR” clock qualifiers
Pod 3 Can be used as “AND” or “OR” clock qualifiers
Pod 4 Can be used as “AND” or “OR” clock qualifiers
Pod 5 Can be used as “AND” or “OR” clock qualifiers
Pod 7 The “RESET” clock qualifier input on pod 7 is available as an “AND” input only when other

clock qualifiers are set up as “OR” inputs. One situation in which this clock qualifier is
particularly useful is to capture “RESET” when the other clock qualifiers are looking for CKE.
This qualifier allows you to create OR qualification of upto 4 DDR memory CKE clock
qualifiers along with an AND qualified with RESET.

The following are some points to remember when using the clock qualifier to Pod 7:
This qualifier is only available when other clock qualifier(s) are used as “OR” qualifiers.

This qualifier is only an “AND” qualifier. The Clock Description equation therefore, always adds the
Ck7 as an AND condition. For example: Ck1~ AND (Ck4=0 OR Ck5=1) AND Ck7=1.

Setup and hold of Pod 7 qualifier will be larger than other clock qualifiers.

In the following screen, the clock channel (Clk1) of pod 1 of the master card is used as the sampling
clock. Clk2 and Clk3 are used as the OR'ed qualifiers along with Clk7 as the AND qualifier.

Eye Scan: Sample Postions and |hresholds... |

Clock Mode: IMaster 'l
Clock Description
Clock: Clk7 ClkS Clk4 Clk3 Clk2 Clk1
Activity: u i i u i i
Master: 1 ¥ X ¥| X ¥|] 1 ¥] 1 ¥| £ ¥|CkitaND ([Ck2=10R Chk3=1) AND Clk7=1

Determining Optimal Sample Positions and Thresholds

In the state sampling acquisition mode, you need to adjust the sampling positions on each U4154B
channel relative to the sampling clock to make sure data is sampled when it is valid.

You can use the eye scan feature of the U4154B Logic Analyzer to automatically determine and set
the optimal sample positions and thresholds for the individual signals. Clicking the Eye scan: Sample
Positions and Threshold button in the Sampling tab displays the Eye Scan - Sample Positions and
Threshold Settings dialog box where you can set up and run the eye scan measurement for U41548
channels. Refer to the topic “Setting up and Running Eyescans in U4154A/B Logic Analyzer" on
page 508 to learn more.

To set up the state sampling clock
“Pod and Channel Naming Conventions in U4154A/B Logic Analyzer" on page 497

Specifying Advanced Triggers in the U4154A/B Logic Analyzer

When setting up advanced triggers, the U4154A/B logic analyzer has some differences from previous
logic analyzers. This topic highlights these differences:

Up to eight trigger sequence steps are available.
2.5 GHz trigger sequencer enables reliable trigger and capture of DDR3 signals at speed.
There is one timer available in the timing sampling mode as well as the state sampling mode.

Keysight Logic and Protocol Analyzer User Guide



Reference 12

An Occurrence counter is available in each sequence step to count eventual occurrences. You can
achieve a consecutive occurrence counter by using "Else if" clauses with the "Reset occurrence
counter" action.

Event counter

In a U4154A/B trigger sequence step, you can add an "Event counter" as the trigger action. You can
Increment or Reset this event counter in the trigger sequence.

Trigger Sequence

Advanced IFfThen
E] If E] ;_;ﬁ.nything V_.
:._n:u:n:urs V | 1 B+

Then EEvent Counter v/ 1 V: EIncrement |l
feoo : Increment
@ | Trigger and Fill memary “lpeset |

Specifying Burst Patterns

You can specify the Burst pattern event type in a trigger sequence step. The burst level has been
increased to 8 in U4154A/B Logic Analyzer allowing you to specify a maximum of eight samples in
the burst pattern event.

Trigger Sequence

Advanced I Then

If ;_Burst v_: _8 v [ Iy Bus 1 ¥ ]
=

=

=

=

=

:.n:n:n:urs V 1 (B)=J(+]

Then Trigger and Fill mermory W

A

in

o

.

=

In the Default Storage of a trigger, you can specify a maximum of eight burst patterns to store burst
samples as the default storage.
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Trigger Sequence
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Setting up and Running Eyescans in U4154A/B Logic Analyzer

The U4154A/B logic analyzer allows you to set up and run eyescans for automatically adjusting the

state mode sampling positions and threshold voltages of address and control signals so that data is
sampled when it is valid. This topic describes how you can set up and run the eyescan measurements
when using the U4154A/B Logic Analyzer.

For U4154A/B, you can set the sampling positions and threshold voltages for signals in an eyescan
measurement and then run the measurement to allow U4154A/B logic analyzer to find out and
suggest optimal sample positions and threshold voltages for these signals. You can then choose to
set the sampling position and threshold voltages suggested in the eyescan run or manually adjust
these settings based on the suggested values.

When you run an eyescan measurement, logic analyzer determines the threshold voltage that results
in the widest possible data valid window by examining the signals from the DUT. Then logic analyzer
determines the location of the data valid window in relation to the sampling clock, and suggests the
ideal threshold voltage and sampling position.

Eyescan sets the sample position on individual channels of U4154A/B and therefore, is an easy way
to get the smallest possible logic analyzer setup/hold window to accurately capture data.

You use the Eye Scan - Sample Position and Threshold Settings dialog box to set up and run
eyescan measurements for U4154A/B channels. The following screen displays this dialog box with
five predefined eyescan measurements - Clock, Chip Select, Command and Address, Data Read, and
Data Write. The eyescan results of the Command and Address eye scan measurement is shown. The
eyescan diagram is displayed for channel 1 of pod 1.1 mapped to a signal named COMMAND.
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&2 Eye Scan - Sample Position and Threshold Settings
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Creating an eyescan measurement

In an eyescan measurement, you:

select buses/signals on which you want to run the eyescan measurement. For these
buses/signals, you can select either all or specific U4154A/B channels mapped to these
buses/signals.

set the sample positions and thresholds for the selected signals.
select the eyescan parameters including the type of eyescan run.

Before creating an eyescan measurement

Ensure that you have:

1 Connected the U4154A/B logic analyzer channels to the appropriate signals on the DUT to probe
the DUT.

2 Assigned bus/signal names and mapped the names to the U4154A/B channels that you used in
step1. You use the Buses/Signals tab of the Analyzer setup dialog box to do this.

3 If you already set the threshold voltages for channels in the Buses/Signals tab, then these
settings will be displayed as the current threshold settings in the eyescan setup.
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4
5

Selected the state (synchronous sampling) mode.
Set the state sampling clock options. (see Setting State Sampling Options in U4154A/B)

To create an eyescan measurement

1

Click the Eye Scan: Sample Positions and Thresholds button in the Sampling tab of the Analyzer
setup dialog box.

The Eye Scan - Sample Position and Threshold Settings dialog box is displayed.

A Default Measurement is displayed with the currently mapped buses/signals and channels. For

each channel, the current threshold voltage and sample position is displayed. You can either
rename this measurement by right-clicking this measurement and selecting Rename. Or you can

create a new measurement by clicking the @ Add New Measurement toolbar button.

Click the tab of the new measurement that you created.

Assign signals/buses to this measurement so that eyescan is run on the assigned signals only. To
do this:

a Click = Assign Buses / Signals to Measurements toolbar button.

b All the buses/signals that you created in the Analyzer setup dialog box are displayed. You can
expand these to display the mapped U41554A channels.

¢ Select the checkbox displayed with a bus/signal on which you want to run the eyescan. This
selects all the channels that are a part of the bus/signal. Alternatively, you can select
individual channels from the different buses/signal names by selecting the checkbox displayed
with a channel.

d Click OK.

All the signals that you selected are now displayed in the measurement tab. The current
threshold type, threshold voltage, and sample position settings are also displayed for each of
these signals. These settings are editable. If needed, you can edit these settings.

Controlfaddress | DataRead | Datawrite  test |

Bussas/Signals

-Bns -7ns -6ns -3ns -4ns -3ns -2ns -1ns Os ins 2mns 3ns 4ns 3ns. 6ns 7ns 8ns

| i 1 ' I i 1 ' | ' 1 ’ I i 1 . | i 1 . I I 1 ] | i 1 . I I 1
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Click Edit to customize the eyescan run options.
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7 Select the appropriate scan options and click OK.

After you have created an eyescan measurement, you can edit the measurement to customize how
you want the U4154A/B Logic Analyzer to run the eyescan measurement. You do this by clicking Edit
Current Measurement button in the Eye Scan - Sample Position and Threshold Settings dialog box.
Refer to the topic Customizing an Eyescan Measurement to know more.

Creating multiple eyescan measurements

You can also create multiple eyescan measurements to use different eye scan parameters for
different signals. For instance, you can create a measurement for control signals to perform a simple
time scan and another one for data read and write signals to do a full time and voltage scan.

If you need to create multiple eye scan measurements, you can include a signal

NOTE in only one of these measurements for setting the signal’s sample position. This
ensures that you get the eye scan results for a signal in only that measurement.
If you assign a signal that already exists in a measurement to another

measurement, then the signal is automatically removed from the earlier
assigned measurement.

-~ Assign Busses/Signals to Sample Position Measurements '._ E'E'
Busses/Signals Clock Chip Select Command and Address  Data Read Data Write -~
CKD .l L L Ll
oK1 Ll I I I
CKE Ll L Ll I
cs# | I L ]
RASE B K L |
CAS# B K L H
WE# E N | .
ACT# E B T Ll
COMMAND E BH .l .l
RESET= Ll I I I
ALERT# Ll L Ll I
CHIPID E ] F F
BA B K L |
BG B K L H
ADDR E N | .
ROWADDR, E B T Ll
COLADDR | L] C] I
oDoT E B I I §
STAT (=] O |
DATAR B W O O
DATAR_7-0 F W I I
DATAR 15-8 E B L H
DATAR 23-16 F F Ll .
DATAW E B I T
DATAW 7-0 E BF L .l
DATAW 15-8 E H I I
DATAW 23-16 E B I L o
lok] [ cancal |
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Customizing an Eyescan Measurement

Once you have created an eyescan measurement, you can configure various settings in the Eye Scan
- Sample Position and Threshold Settings dialog box to customize how you want the U4154A/B
Logic Analyzer to run the eyescan measurement. For instance, you can set eyescan parameters such
as the type of eyescan run or the eyescan resolution.

To customize an eyescan measurement, you edit the measurement by clicking Edit Current
Measurement toolbar button a? in the Eye Scan - Sample Position and Threshold Settings dialog
box. On clicking this button, the following dialog box is displayed with various configurable eyescan
options organized in different tabs.

[

E Edit Measurement

Scan | Cisplay | Scan Qualification | Advanced

Scan Dimensions
' Do time scan only

@ Do full time/voltage scan

Automatic Sample Position and Threshold Modification

Lock sample positions. (Sample positions are not changed when a scan is completed and cannct be changed m

[¥] Lock threshalds. (Thresholds are not changed when a scan is completed and cannot be changed manually.)

The settings above will have the following result when the measurement is run:

Eye scan will perform a full time and voltage scan, Current sample position and threshold settings will remain unch

Based on the combination of edit options that you select to customize the eye scan, an explanation
of the expected eyescan results is displayed in the Eye Scan - Sample Position and Threshold
Settings dialog box as follows.

Fal

Eve scan will first determine the middle threshold, Then, it will perform & time-only scan at the current and migdle thresholds, At &
conclusion of that scan, the id=al sample position will be automatically set. Threshold settings will remain unchanged. (Edit...

This topic describes some of the configurable options for eyescan.

Types of eyescans:

Time scan only - This eyescan option performs a full time scan at the middle threshold voltage
and suggests the optimal sample position. It sets the threshold voltage and sample positions
based on the optimal values depending on whether or not you selected to lock the current
threshold and sample position settings.
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Time and voltage scan - This eyescan option finds the signal activity envelop and adjusts the
threshold voltage to determine the optimal threshold voltage. Then it performs a full time scan at
that threshold to suggest the optimal sample position. It sets the threshold voltage and sample
positions based on the optimal values depending on whether or not you selected to lock the
current threshold and sample position settings.

Locking the current settings

At times, you may want to run the eyescan to view the suggested optimal settings but do not want
logic analyzer to automatically adjust your current settings based on the eyescan results. In such a
situation, you can lock your current threshold and sample position settings to ensure that the
eyescan run suggestions do not automatically alter your current settings. By locking the settings, you
lock these for manual adjustments as well. If you do not lock these settings, then eye scan run
automatically adjusts the current settings as per the suggested optimal settings. You can later
choose to retain these adjusted settings or modify manually. The following screen displays these lock
settings that are available in Edit Measurement dialog box.

Automatic Sample Position and Threshold Modification

[v Lock sample positions? (Sample positions are not changed when a scan is completed and cannat be changed manually.
[¥ Lock threshelds? (Thrasholds are not changed when a scan is completed and cannat be changed manually.)

Setting eyescan resolution

You can select the eyescan resolution that you want for the resulting scans. If you have the 02G
license option for U4154A/B module, then you can select either Normal or High resolution for the
scans. However, if you have the 01G license option for the U4154A/B module, then only the Normal
resolution option is available. The High resolution option is disabled for 071G license.

If you select the Normal option, you get a time resolution of 20 ps in scans. With the High resolution
option, you get a time resolution of 4.8 ps in scans.

The following screen displays these two resolution options.
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&5 Edit Measurement
| Scan | Dizplay | Scan Qualification | Advanced

Measurement Duration Run Made
MNumber of clock cycles measured at each offset position Demo Mode (no probes required)
(iShort (30,000) - Requires frequent transitions E I vl Sl postion warings
@ Medium (500,000) - Default I
~) Long (5,000,000) - Better for infrequent transitions Min E PE | B |_| e
=) Custom - | 500000 |w |~ Clocks hlax Ens | H |_| +

Default Scan Limits |

] Complete eye scan - scan all points regardless of signal

activity Unit Interval Contral
. Use this control to adjust left or right the "wir
Scan Resolution the scan will be performed.

@ Mormal - Faster scan adequate for setting sample | | | | | | | | | | | | | | | | | | |

positicns on most systems,

) High - Detailed scan for high-speed systems with e
smaller eyes or for optimal bus-level signal integrity |_
insight.

Configuring Unit Interval (Ul) settings

There may be a situation when the eyes in which you want to set the sampling positions are outside
of the adjustment range in the eyescan. In such a situation, you can configure the unit interval
settings to move the signals left or right (in relation to the zero time) by Unit Interval (clock cycle)
amounts. You can use the left and right arrow keys displayed in the Unit Interface Controls section to
adjust the window on which the eyescan will be performed. The currently applicable scan window is
represented by the green shaded area. Each mark to the left represents a whole clock cycle. Moving
the slider to the left results in the data eyes moving left in the display after rerunning a scan.

After configuring the unit interval settings, you must rescan and then set the sampling positions
again.
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& Edit Measurement

Scan | Display | Scan Qualification | Advanced

Measurement Duration Fun Made
MNumber of clock cycles measured at each offset position Demo Meode (no probes required)
")iShort (50,000) - Requires frequent transitions i B Erbles canipiies posision viamings
@ Medium (500,000 - Default ey L
7 Long {5,000,000) - Better for infrequent transitions Min _E'_rl%_|;ﬂ_|:|_£
) Custom - | 500000 |v|»| Clocks Max __Ens—@|:|i

Default Scan Limits |

[ Complete eye scan - scan all points regardless of signal
activity Unit Interval Contrcl
. Use this control to adjust left or nght the "wind
Scan Resolution the scan will be perfarmed.

@ Mormal - Faster scan adequate for setting sample | | | | | | | | | | | | | | | | | | |
positicns on most systems,

) High - Detailed scan for high-speed systems with —
smaller eyes or for optimal bus-level signal integrity |
insight.

Running an Eyescan

After you have created an eyescan measurement and customized it to suit your specific
requirements, you can run the eyescan measurement. This allows U4154A/B logic analyzer to
determine and suggest optimal values for sample positions and thresholds.

If you created multiple eyescan measurements, you can either run these measurements separately or
as a sequential batch. In a sequential batch, the measurements are run in the same order in which
these are displayed in the tabbed list.

To run an eyescan measurement

1 Click the tab of the eyescan measurement that you want to run in the Eye Scan - Sample
Position and Threshold Settings dialog box.

2 Click Run this measurement.

To run multiple eyescan measurements

1 Click Run All Sample Position Measurements in the Eye Scan - Sample Position and Threshold
Settings dialog box.

Interpreting the eyescan results and eye diagrams

By performing full time and voltage scans, U4154A/B is able to give you a map of transitions
detected in small windows of time and voltage. These scans are called eyescans.

The eyescan results show:
Suggested sampling positions and threshold voltages (green triangles).
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The current sampling positions (vertical blue lines in stable regions, red lines in transitioning
regions) and threshold voltages (horizontal blue lines in stable regions, red lines in transitioning
regions).

Adigital "eye" diagram that represents many samples of data captured in relation to the sampling
clock. The transitioning edges measured before and after the sampling clock result in a picture
that is eye-shaped. Eye diagrams are used to display the measurement data.

The following screen displays the results of a time and voltage eye scan run on the data read signals.
The current settings have been automtaically adjusted by the eye scan based on the optimal settings
determined during the eye scan.

ChlpSeIec' E:*E;mmancianci MCFEEE- Data Read | D;Ita '.".;';i-té [

Busses/Signals -6 ns -3 ns -4 ns -3 ns -2ns -1ns Os 1ns 2 ns 2 ns 4 n:

¥ Data_ R3]

¥ paTa_R[4]

Adjusting sample positions and thresholds

Setting sample positions for all signals to their suggested positions

You can set the sample positions for all the signals included in a measurement to their suggested
sample positions displayed in the eyescan results in a single click. To accomplish this, right-click the
measurement and select the Set sample position only to suggested option.
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Default Measurer

Edit...
40 H -2 ns
Busses/Sign Delete e

| k4 k|
Rename.. |

SRR PR
Set to suggested |
Set sample position only to suggested w '“ m

=RF] My Bus 1 Set threshold only to suggested -
" T

Clear measurement data
ek e ALl L LLLALLURE

v A
Add new measuremeant..,

mmmn_ﬁm

You can also set the thresholds to their suggested threshold values by clicking the Set threshold only
to suggested option. The Set to suggested option sets both the sample positions and thresholds to
their suggested values.

Adjusting/moving the sample positions manually

After viewing the eyescan results, if needed, you can mark the ideal sample position for each signal
by manually moving the sample position markers in the eyescan. You do this:

either by dragging and dropping the sample position markers to the required positions.

or by clicking on the required position. This automatically moves the marker to the clicked
position. For this, you need to select the Click to move markers checkbox. By default, this
checkbox is deselected.

While adjusting the sample positions, you may want to deselect the Snap marker to eye center
checkbox to get greater control over the sample position placements. On deselecting this checkbox,
the sample position markers are set exactly at the same position at which you dropped the marker or
clicked. When this checkbox is selected, the sample position marker is set at the center of the eye
irrespective of where you clicked or dropped the marker while moving it.

i Eye Scan - Sample Position and Threshold Settings

@X 7SI

] m E s [l Snap markers to eye center [#] Clickton

If the eyes in which you want to set the sampling positions are outside of the adjustment range in the
eyescan, you can configure the unit interval settings to move the signals left or right (in relation to
the zero time) by Unit Interval (clock cycle) amounts. You can use the left and right arrow keys
displayed in the Unit Interface Controls section to adjust the window on which the eyescan will be
performed. The currently applicable scan window is represented by the green shaded area. Each
mark to the left represents a whole clock cycle. Moving the slider to the left results in the data eyes
moving left in the display after rerunning a scan.

After configuring the unit interval settings, you must rescan and then set the sampling positions
again.
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! Edit Measurement

can I Display | Scan Quall'fjcaticnl Advanced

Weasurement Duration Run Mode

Mumber of clock cycles measured at each offset position Demo Mode (no probes required)

iShort {(30,000) - Requires frequent transitions

@ Medium (500,000) - Default

7 Custom -

["] Enable sample position warnings

Scan Limits
) Long (5,000,000) - Better for infrequent transitions Min E - | H |—| +
500000 |¥ 4| Clocks Max Bns  |B|—=|+

[C] Complete eye scan - scan all points regardless of signal

activity

Scan Resolution

Default Scan Limits |

Unit Interval Control
Use this control to adjust left or right the "win
the scan will be performed.

@ Normal - Faster scan adequate for setting sample | | | | | | | | | | | | | | | | | | |
positichs on maost systems.

_ High - Detailed scan for high-speed systems with

smaller eyes or for optimal bus-level signal integrity |

insight.
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Scaling voltage axis for a signal or an entire bus

After you have run the eyescan measurement and acquired the eyescan data, you can scale the
voltage axis for individual signals or an entire bus in that eyescan. When you scale the voltage axis
for a bus, each child signal in that bus is scaled to the same value that you select.

Note: The scaling options are available only on a full time/voltage eyescan diagram. On a Time Only
eyescan diagram, these options are not displayed as the eyescan data is time-only. Further, if you
generated a full time/voltage eyescan diagram from a time-only scan, the scaling options will be
displayed for use but not meaningful as the data is still time-only. Scaling provides meaningful
results on a full time/voltage eyescan diagram that has been acquired by running a full time and
voltage scan.

To scale the voltage axis

1 Inthe displayed eyescan diagram, navigate to the signal or the bus for which you want to scale
the voltage axis.

2 Right-click the signal or the bus. A context menu is displayed.
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Set sample positicn only to

Set thresheld only to

Autascale this signal
Autoscale all
Scale voltage axis for this signal to

| Scale voltage axis for entire bus to
Clear measurement data

Hide Bus/Signal
Busz/Signal Order/Visibility...
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lhreshold = User
vThresh = 814 mV  av

thample = 211l ns aw

T

Current base thresheld setting
Current data = User

Custom setting... &14 mV

TxanTpe — 1.582 ns

3 To scale an entire bus, select the Scale voltage axis for entire bus to option. To scale an
individual signal, select the Scale voltage axis for this signal to option.

4 Asubmenu is displayed with three scaling options that represent the value to be used to scale
the signal(s). Select a menu option that suits your scaling requirement. You can select from:
Current base threshold setting - Selecting this option scales the signal(s) using the base

threshold voltage setting with which you run the eyescan measurement. This threshold setting
is displayed in the Threshold column on the right of the diagram.

Current data - Selecting this option scales the signal(s) using the voltage setting currently
displayed in the acquired eyescan data.

Custom setting - Selecting this option scales the signal(s) using the minimum and maximum
voltage values that you specify when you select this menu option.

The selected signal or the signals in the entire bus are then scaled to the selected value.

Exporting eyescan data to a .CSV file

After you have run the eyescan measurement, you can export the displayed eyescan data to a

specified .csv file.

To export eyescan data to a .csv file

1 Click the @ Export Measurement Data to CSV File toolbar button in the Eye Scan - Sample
Position and Threshold Settings dialog box.

The Save As dialog box is displayed.
2 Specify the name and location of the .csv file to which you want to export the displayed eyescan

data and then click Save.

Contents of the .csv file

In the CSV file, the eyescan data is exported for each signal that you included in the eyescan
measurement. The following screen displays a sample .csv file in Excel with eyescan data for the

MyBus1[0] signal.
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A
[Eve scan data output file. |

Signal_info
Scan_start_date
Scan_start_time
Threshold_sean
thdin
[
tRes
wivdin
vhAax
vRes
nCols
nRows
eye_scan_data
i}
2 40E-05
4.80E-05
0.000753531
0.001461982
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by Bus 1[0] by Busl 0 Pod2.1 0
8/24/2011

2:03:33 P

Trug

-5, TEE-D4
1.61E-09 General information
4,80E-12 I on signals and scan
0.125976
1.35424785
0.03149415
1537

40

i} L] 1] ] ] [1] [i] i}
2,40E-05 1.80E-05 1.80E-05 6.00E-06 &.00E-06 1.20E-05 1.40E-05 B.00E-08
E.80E-05 &.80E-05 o.20E-05 S.20E-05 &.60E-05 @&.00E-05 8.60E-05 9.60E-05

0.0006119%3 0.000632 0.000843 0.000543 0.000432 0.00058 0.0003496 0.00076
0.002027376 0.001462 0.00281 0.00281 0.00226 0.00163 0.00252 0.001462

Eyescan data

As displayed in the above screen, the .csv file contains information in the following two sections for
each of the mapped bus/signal and channel that you included in the eyescan measurement.

General information on signal and scan - This section displays:

Signal_Info - The name of the signal and mapped channel followed by the name of the parent
bus name, the numerical index of the signal within the bus, the U4154A/B pod which contains
the signal, and the bit index within that pod.

Scan_start_date - The date at which the eye scan was started.
Scan_start_time - The time at which the eye scan was started.

Threshold_scan - Displays True if a full time/voltage scan was performed and False if only a
time scan was performed.

tMin, tMax, and tRes - Represent the minimum time, maximum time, and time resolution (step
size).

vMin, vMax, and vRes - Represent the minimum voltage, maximum voltage, and voltage
resolution.

nCols and nRows - The number of columns and rows of eyescan data displayed in the .csv file
for the signal.

Eyescan data (eye_scan_data) - In this section, the eyescan data for the signal is displayed for
various voltage/time points. Rows in this section represent voltage points and columns represent
time points in the scan. The first row in this section shows the scan data for the minimum voltage
in the scan. The last row shows the scan data for the maximum voltage in the scan. The first cell in
each of these rows is the earliest time in the scan.

Each cell in the eyescan data section has a value that represents a hit probability (signal activity)
for the time/voltage point that the row and column combination of the cell represents. The cells
can have the following values:

O - This value indicates that there was no signal activity at that voltage and time combination.

-1 - This value indicates that no scan data was taken at that voltage and therefore all other
values displayed in that row should be ignored. In the .csv file generated for a full eye scan,
none of the rows in the eyescan data section start with -1 because all voltage values have
been measured.

1 - This value indicates that there was a hit (signal activity) at every clock (a rare situation).
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You can determine the voltage of a row in the eyescan data section by using the following
formula:

vRow = vMin + (rowNum * vRes)
where rowNum is the 0-based index of the row.

You can determine the time for a column in the eyescan data section by using the following
formula:

tCol = tMin + (colNum * tRes)
Modifying General or Target-specific Scan Qualification

You use the Scan Qualification tab in the Edit Measurement dialog box invoked from the Eye Scan -
Sample Positions and Threshold Settings dialog box to modify the scan qualification for general as
well as target-specific scans such as DDR scans. This tab displays different fields based on whether
you are modifying scan qualification for a general or a target-specific scan. This topic describes how
to use this tab to modify general or target-specific scan qualification.

General Scan Qualification

For generating general trigger specifications when using the U4154 module, the Scan Qualification
tab displays only the Scan Qualification... button as displayed below.

o

E Edit Measurement

Scan | Display | Scan Qualification | Advanced

Use the Logic Analyzer trigger and storage qualification interface to specify the scan qualification

When you click the Scan Qualification button, the Eyescan Trigger dialog box is displayed. Using this
dialog box, you can specify a sequence of trigger conditions for a generalized eyescan measurement.
These trigger conditions allow you to control when U4154A/B logic analyzer takes samples that are
used in that eyescan for determining the optimal threshold and sample positions.
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~-= Eyescan Trigger [5__(|

Trigger Functions Trigger Sequence

| Adhanced | other | Patterns

Default Skarage

Cweerridden by store actions in individual trigger steps;

() sre [7

Advanced If{Then
;
ocers (v | 1 (B
Then  [¥] Goto (v 1 |

b
Stare. ., Recall... Clear Ik Cancel Help

The eyescan trigger feature in U4154A/B is similar to the general trigger function of logic analyzer
(for specifying when to capture data from DUT). However, an eyescan trigger has only one type of
action (Goto <trigger step>) when the trigger condition is met.

DDR/LPDDR-specific Scan Qualification

Once you have created an initial DDR/LPDDR setup and set the initial sample positions using the
DDR Setup Assistant tool, there may be situations when you want to modify the
DDR/LPDDR-specific scan qualification parameters before running subsequent eyescans for
DDR/LPDDR signals. In such situations, you use the Scan Qualification tab of the Edit Measurement
dialog box invoked from the Eye Scan - Sample Positions and Threshold Settings dialog box.

In a general eyescan usage scenario, the Scan Qualification tab displays a single button to modify a
general trigger condition for scan qualification. However, when you load a DDR/LPDDR specific
configuration file or an already saved DDR setup .ala file in the Logic Analyzer GUI, this tab displays
DDR/LPDDR-specific scan qualification fields. By default, these fields display the values that you set
while creating the initial DDR setup using the DDR Setup Assistant tool. You can modify these
default values using this tab.

When you confirm and save the DDR-specific scan qualification settings, these settings are used to
create a DDR trigger specification. The eyescan feature of the U4154A/B module then uses this
trigger specification while performing subsequent eyescan runs to find DDR data signal eyes and set
sample positions for DDR signals.

_ The Scan Qualification tab is used to set/modify the scan qualification only when
NOTE you are using the U4154A/B module for capturing DDR data.
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To modify the DDR-specific scan qualification

1 Inthe Keysight Logic Analyzer GUI, load the required DDR/LPDDR-specific configuration file for
U4154A/B. (The default DDR/LPDDR configuration files are available if you have installed the
DDR packages, Keysight Bus Decoder for DDR2 and DDR3 and Keysight Bus Decoder for LPDDR
and LPDDR2. Also, you should have the appropriate software license to use these software
packages.)
OR
Open the Logic Analyzer configuration (.ala) file in which you saved the DDR setup (probes,
module, tools, and windows) that you created using the DDR Setup Assistant tool.

2 Click the Sampling Setup link of the module displayed in the DDR setup.
The Sampling tab is displayed.

3 Ensure that the State - Synchronous sampling option is selected in the Sampling tab.
Click the Eye Scan: Sample Positions and Thresholds... button.

5 Inthe Eye Scan - Sample Position and Threshold Settings dialog box, select the tab for Chip
Select, Command and Address, Data Read or Data Write to modify the scan qualification for the
appropriate signals.

- Eye Scan - Sample Position and Threshold Settings

@ % v d == B m11 Efes E ﬂ B [] snap marksrs to eye center

Clock Chip Selact Command and Address Data Read Diata Write

6 Click the Edit Current Measurement toolbar button.
7  Click the Scan Qualification tab.

Based on the signals tab you selected in step 5, the options are displayed in the Scan
qualification interface listbox. Select one of the following options from this listbox:

DDR/LPDDR Chip Select option - to modify the scan qualification for chip select signals.

DDR/LPDDR Command and Address option - to modify the scan qualification for command
and address signals.

DDR Data Read option - to modify the scan qualification for data read signals.
DDR Data Write option - to modify the scan qualification for data write signals.

On selecting the DDR/LPDDR Chip Select option in the previous step, the following fields are
displayed for chip select scan qualification:
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ent

Sr:m Di o Stl’..ll-'IQ.r-ﬂiﬁﬂﬁDﬂ [Mumadi

Scan Qualification Interface: | DDR/LPDDR Chip Select = |

Memory Configuration

Selact all active clock enable signals.
Clock Enable 0 °
[] Clack Enable 1 3

9 For the DDR/LPDDR Chip Select signals, make the appropriate selections based on the active
clock enable signals.
On selecting the DDR/LPDDR Command and Address option in the step 8, the following fields
are displayed for scan qualification:

Scan | Display Scan Qualification | Advanced |

Secan Qualification Interface: [DDR..I"LPDDF. Command/Address = ]

Memory Cenfiguration
Check and select the appropriate clock enable setting for ALL active chip selects. Additionally, select the subset ¢
include in the scan.

Chip Select 0 In Scan: [¥]

Chip Select 1 |Mone ~ | In Scan:|_|

10 For the DDR/LPDDR Command and Address signals, make the appropriate Memory
Configuration selections based on the chip selects used in the DUT.

On selecting the DDR/LPDDR Data Read or Data Write interface in step 8, the following fields are
displayed for scan qualification:
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| Scan I Displa}rl Scan Qualification | Advanced |
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Scan Qualification Interface: IDDR Data Write ™ |

Total Write Latency 7.0 |E]5|

Memory Configuration

Check and select the appropriate clock enable setting for ALL
active chip selects, Additionally, select the subset of chip
selects you wish to include in the scan,

[¥] Chip Select 0 |None "| In Scan: [#]

O Chip Select 1 |None In Scan:

Owverlay vs. Signal Trace
8 Eye Overlay Mode (for finding ideal sample pa:
") Signal Trace Mode (for viewing signal swing vs.

Signal Trace Options

View |Beginning of data burst

Capture All vs. No Back To Back

@ Capture and store all memory bursts

11 For DDR Data Read or Write signals:

|

]
-~

a The DUT's Total Read / Write Latency value that you set up in the initial DDR setup is
displayed. If needed, modify this value. To find an appropriate value of Total Read/Write
Latency, you can set up the Mode Register Settings (MRS) trigger, take a trace, and scan it for
latency values. Refer to the DDR Setup Assistant online help to know more on how to find

latency values.

The latency values specified here represent the total latency for your system and therefore should
include parameters that affect total latency. For instance, if your system has Additive Latency (AL),
then you must include it in the Total Latency values. Similarly, if tDQSS or tDQSCK parameters are
greater than one full clock cycle, then you must add these values (rounded to the nearest integer)

in the Total Latency values.

b In the Memory Configuration section, choose the appropriate Chip Select(s) for the memory

path being traced.

¢ Inthe Burst Length field, specify the number of words read or written for each read/write
command. To find appropriate value of Burst Length for the DUT, you can set up the Mode
Register Settings (MRS) trigger, take a trace, and scan it for burst length. Refer to the DDR
Setup Assistant online help to know how to find burst length.

d Select the appropriate scan mode:

Eye Overlay Mode - Use this mode when setting sample positions for DDR data signals. In
this mode, the eyescan feature of U4154A/B overlays the eyes for each bit in a burst in
order to show a composite eye, without tri-state or noise, that helps you locate the best

sample position.
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Signal Trace Mode - Use this mode for viewing signal swing vs. time. Although sample
positions can be checked and modified in this mode, it is generally not recommended. In
this mode, the eyescan feature of U4154A/B overlays complete bursts in order to provide
additional qualitative insight into the signal integrity on the DDR system at the logic
analyzer probe location. In this mode, you can view how the bits in a complete burst
compare to one another. When you select the Signal Trace Mode, the following three
options are provided to you to select the data burst area to view:

Beginning — Scans are made at the beginning of a data burst.
Middle — Scans are made at the middle of a data burst.
End — Scans are made at the end of a data burst.

12 Select the Capture and store all memory bursts radio button to capture and store back to back
memory bursts.

13 Select the Do not store back-to-back memory bursts radio button to eliminate the "double eye"
effect in scan results.

14 Click OK to confirm the settings.

You can save the modified scan qualification settings in the Logic Analyzer .ala or .xml
configuration file.

16850-Series Logic Analyzer Notes

Channels and

Memory Depth

Maximum State

Sampling Speed

526

Channels and Memory Depth
Maximum State Sampling Speed
Timing Mode Sampling Options/Period
State Mode Sampling Options

Timing Zoom

Default Option 004 Option 008 Option 016 Option 032  Option 064  Option 128

Memory depth 2M 4M 8M 16M 32Mm 64 M 128 M

Channels *Memory depth upgrades for the 16850 Series logic analyzers can be ordered by appending the relevant
memory option number to the following upgrade model numbers:
16851AU, 16852AU, 16853AU, 16854AU
For instance, 16851AU-008 to upgrade to 8M samples.
(See also Installing Licensed Hardware Upgrades.)

16851A 16852A 16853A 16854A

Channels 34 68 102 136

See also Memory Depth and Channel Count Trade-offs (see page 335).

DEET ‘ Option 700*

Max. state clock rate 350 MHz 700 MHz
Max. state data rate 700 Mb/s 1400 Mb/s

*State sampling speed upgrade for the 16850 Series logic analyzers can be ordered by appending the -700 option number to the
following upgrade model numbers:

16851AU, 16852AU, 16853AU, 16854AU

(See also Installing Licensed Hardware Upgrades (see page 124).)
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Timing Mode - Full channel, 2.5 GHz = Full Channel Timing Mode

Sampling With this sampling option, you can use the full memory depth of your logic analyzer, with data
Options/Period sampling period on all channels as 400 ps to 10 ns. You can set the sample rate to go slower with
the Sample Period field.

Half channel, 5 GHz = Half Channel Timing Mode

With this sampling option, only one pod of each pod pair is available, and the memory depth is
doubled. Channels assigned to unavailable pods are ignored. You can specify which pod to use in
the Buses/Signals tab of the Analyzer Setup dialog by clicking the Pod button and selecting the
desired pod.

Data sampling period is 200 ps and is fixed.

Transitional / Store qualified, Full channel 2.5 GHz / Half channel 5.0 GHz = Transitional / Store
Qualified Timing Modes

At the 2.5 GHz sample rate, one pod pair (34 channels) must be reserved for time tag storage. At
slower sample rates, you can get full channels by using 1/2 (or less) of a module's acquisition

memory depth (for more information, see Memory Depth and Channel Count Trade-offs (see
page 335)).

Transitional / Store Qualified Timing mode provides maximum duration of acquisition because

data is only stored when a change from the last value is detected. The sampling period ranges

from 10 ns to 400 ps for full channel mode and is fixed at 200 ps for half channel mode. (see
page 337).

Timing Zoom  Timing zoom collects additional high-speed timing data around the trigger of the logic analyzer. It

uses a 256 K-sample, 12.5 GHz timing analysis sample rate to sample data at a sampling period of
80 ps.

See Also - 16850 Series Logic Analyzer Specifications and Characteristics (see page 531)
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Specifications and Characteristics

See Also

Describes the specifications, characteristics, and requirements of supported logic analyzers and
logic analysis systems.

U4154A Logic Analyzer Specifications and Characteristics (see page 528)
U4154B Logic Analyzer Specifications and Characteristics (see page 531)
16850-Series Logic Analyzer Specifications and Characteristics (see page 531)

What is a Specification (see page 536)
What is a Characteristic (see page 536)

U4154A Logic Analyzer Specifications and Characteristics

Module Channel

Describes the specifications and characteristics of the U4154A logic analyzer.

Complete specifications and characteristics of the U4154A logic analyzer are available in the @&
U4154A Logic Analyzer Data Sheet (5990-7513EN) on the Keysight web site.

Items marked with an asterisk (*) are specifications. All others are characteristics.

“Typical" represents the average or median value of the parameter based on measurements from a
significant number of units.

Module Channel Counts (see page 528)

State (Synchronous) Analysis Mode (see page 529)
Timing (Asynchronous) Analysis Modes (see page 529)
Trigger Characteristics (see page 529)

Other (see page 530)

Power Requirements (see page 531)

Chassis Compatibility (see page 531)

Environmental Characteristics (see page 531)

528

136 channels

State analysis: 128 data channels + 8 clock channels
Timing (Full channel): 128 data channels + 8 clock channels
Timing (Half channel): 64 data channels + 4 clock channels

Channels per U4154A
module (unused clock and
clock ready inputs can be
used as data channels)::

Maximum channels on 272
single time base and trigger:

Number of AXie chassisslots 1
per card::

Number of U4154A modules 2
that can be connected in an

AXle chassis to form a

multi-card set
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State
(Synchronous) Menu Description
Analysis Mode

2.5 Gb/s State data rate with 02G license option
1.4 Gb/s State data rate with 01G license option

Setup/hold window ! 500 ps (350 ps typ)
S/H adjustment resolution 5ps
Sample range -3nsto+3ns

Minimum state clock pulse 200 ps

width

Number of clocks 1
Number of qualifiers 4

Time tag resolution 80 ps
Maximum time count 66 days

between stored states

" Items marked with an asterisk (*) are specifications. All others are characteristics. "Typical" represents the average or
median value of the parameter based on measurements from a significant number of units.
L Dependant on probing system

Timing
pparonas
AnaWSlS Modes Sample rate on all channels 2500 MHz
Sample rate in 1/2 channel 5000 MHz
mode
Sample period (full channel) 400 ps to 10 ns
Sample period (half 200 ps
channel)
Maximum time between 66 days
transitions
Minimum data pulse width 1 sample period + 200 ps
Time interval accuracy + (1 sample period + 400 ps + 0.01% of time interval reading)
" Iltems marked with an asterisk (*) are specifications. All others are characteristics. "Typical" represents the average or
median value of the parameter based on measurements from a significant number of units.
Trigger

Sample rate on all channels 2500 MHz

Sample rate in 1/2 channel 5000 MHz
mode

Sample period (full channel) 400 ps

Sample period (half 200 ps
channel)

Maximum trigger sequence 2500 MHz
speed
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Menu Description

Maximum trigger sequence 8

levels

Trigger sequence level Arbitrary 4-way if/then/else

branching

Trigger position Start, center, end, or user-defined

Trigger resources 16 patterns evaluated as =, I=, >, >=, <, <=
8 double-bounded ranges evaluated as in range, not in range
1 timer
3flags

1 occurrence counter per sequence level
Trigger resource conditions Arbitrary Boolean combinations

Trigger actions Go To
Trigger, send e-mail, and fill memory
Trigger and Go To
Trigger and fill memory

Store qualification actions Default (global) and per sequence level
Store/don’t store sample
Turn on/off default storing

Maximum global counter N/A
Maximum occurrence 999,999,999
counter
Maximum pattern width 128 bits - single label
272 bits - AND of multiple labels across two-card set
Maximum range width* 64 bits
Timers range 100 ns to 27 hours (in timing modes)

200 * state clock period to 27 hours (in state mode)

Timer resolution 5ns

Timer accuracy +(5 ns +0.01%) (in timing modes)
+ (8 * state clock period +2ns
+0.01%) (in state mode)

Timer reset latency 40 ns (in timing modes)

80 * state clock period (in state mode)

" Items marked with an asterisk (*) are specifications. All others are characteristics. "Typical" represents the average or
median value of the parameter based on measurements from a significant number of units.

Other
Supported signal types: Single-ended and differential
Probe compatibility: 90-pin cable connector
Voltage threshold: -5Vto5V
Threshold accuracy: +(30 mV + 1% of setting)
Threshold setting By channel
granularity:
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Chassis
Compatibility

Power
Requirements

Environmental
Characteristics

Operating
Environment

Non-operating
Environment

See Also

Reference

Keysight AXle 2-slot or 5-slot chassis with software revision 5.0 or greater.

All necessary power is supplied by the backplane connector of the Keysight AXle chassis.

Indoor use only.

Temperature: 0°C to 40°C (+32°F to 104°F). Reliability is enhanced when operating within the
range +20°C to +35°C (+68°F to +95°F).

Humidity: 0 to 80% relative humidity at 40°C (+104°F). Reliability is enhanced when operating
within the range 20% to 80% non-condensing.

Altitude: 0to 3,000 m (10,000 ft)

Vibration: Random vibration 5-500 Hz, 10 minutes per axis, approximately 0.2 g rms

Menu Description

Temperature: -40°C to +75°C (-40°F to +167°F). Protect the instrument from temperature
extremes which cause condensation on the instrument.

Humidity: 0 to 90% relative humidity at 65°C (149°F)

Altitude: 0to 15,300 m (50,000 ft)

Vibration (in shipping Random vibration 5 to 500 Hz, 10 minutes per axis, approximately 2.41 g rms; and

carton): swept sine resonant search, 5 to 500 Hz, 0.50 g (0-peak), 5-minute resonant dwell

at 4 resonances per axis.

What is a Specification (see page 536)
What is a Characteristic (see page 536)

U4154B Logic Analyzer Specifications and Characteristics

See Also

Describes the specifications and characteristics of the U4154B logic analyzer.

Complete specifications and characteristics of the U4154B logic analyzer are available in the &

U4154B Logic Analyzer Data Sheet (5992-0108EN) on the Keysight web site.

What is a Specification (see page 536)
What is a Characteristic (see page 536)

16850-Series Logic Analyzer Specifications and Characteristics

This topic describes the specifications and characteristics of the 16850-series logic analyzers.
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Reference

Channel Count per

532

Measurement
Mode

Probes

Timing Zoom

State
(Synchronous)
Analysis Mode

"Typical" represents the average or median value of the parameter based on measurements from a
significant number of units.

Channel Count per Measurement Mode (see page 532)
Probes (see page 532)

Timing Zoom (see page 532)

State (Synchronous) Analysis Mode (see page 532)
Timing (Asynchronous) Analysis Mode (see page 534)
Other (see page 535)

General Information (see page 535)

Environmental Characteristics (see page 535)

16851A ‘ 16852A 16853A 16854A
34 (includes 1 clock + 1 68 (includes 1 clock + 3 102 (includes 1 clock + 3 136 (includes 1 clock + 3 clock
clock qualifier) clock qualifiers) clock qualifiers) qualifiers)

Unused clock channels can be used as data channels.

A probe must be used to connect the logic analyzer to your device under test. For specifications and
characteristics of a particular probe, see the documentation that is supplied with your probe or
search for the probe's model number at "www.keysight.com".

Menu Description
Timing analysis sample rate: 12.5 GHz (80 ps sample resolution)

Timing interval accuracy: Within a 16 channel block
+/-(80 ps + 130ps + 0.01% of time interval reading)

Between 16 channel blocks
+/-80 ps + 400ps + 0.01% of time interval reading)

Memory depth: 256 K samples
Trigger position: Start, center, end, or user-defined

Minimum data pulse width: 1 sample period + 200 ps

Default ‘ Option 700

Minimum setup time (typical) 80 ps

Minimum hold time (typical) 80 ps

Minimum data valid window 160 ps

Sample position adjustment range 7 ns typical

Sample position adjustment resolution 20 ps typical

Maximum state data rate on each channel 700 Mb/s 1400 Mb/s

Maximum state clock frequency single edge clocking 350 MHz single edge clocking 700 MHz
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Default ‘ Option 700

Minimum state clock frequency

Number of clocks

Number of clock qualifiers

Minimum time between active clock edges
Minimum state clock pulse width

Clock qualifier setup time

Clock qualifier hold time

Time tag resolution

Maximum time count between stored
states

Maximum trigger sequence speed
Maximum trigger sequence steps
Trigger sequence step branching

Trigger position

Trigger resources

Trigger resource conditions

Trigger actions

Maximum occurrence counter
Maximum pattern width
Maximum range width

Timer value range

Timer resolution

Timer accuracy

Timer reset latency

12.5 MHz (single edge)
6.25 MHz (both edges)

1
Clock on Pod1 of the master card

For 16851A - 1
For 16852A, 3A, 4A models - 3

1429 ps 714 ps
Single edge: 200 ps

200 ps

200 ps

80 ps

66 days

700 MHz 1.4 GHz
8

Arbitrary 4-way if/then/else

Start, center, end, or user-defined

16 patterns evaluated as =, I=, >, >=, <, <=

8 double-bounded ranges evaluated as in range, not in range
4 edge detectors in timing, 3 in transitional timing

1 occurrence counter per sequence level

1 timer

3flags

Tarmin

Arbitrary Boolean combinations

GoTo

Trigger and fill memory

Trigger and Go To

Trigger, send e-mail, and fill memory
Occurrence counter reset

Store qualification

Default (global) and per sequence level
Store/don’t store sample

Turn on/off default storing

999,999,999

128 bits -single label

64 bits

200 * sample clock period to 27 hours

5ns

+/- (8 * sample clock period + 2ns + 0.01%)

80 * sample clock period
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Timing

(Asyn chronous) Conventional and Transitional Timing

AnaWSlS Mode Maximum Sample rate on all 2.5GHz
channels

Maximum Sample rate in 5 GHz
half channel mode

Sample period (half channel) 200 ps

Sample period (full channel) 400 psto 10 ns

Minimum data pulse width 1 sample period + 200 ps

Time interval accuracy Within a 16 channel pod
+/- (1 sample period + 130ps + 0.01% of time interval reading)1
Across 16 channel pods
+/- (1 sample period + 400ps + 0.01% of time interval reading)2

Memory depth in full Up to 128M depth
channel mode

Memory depth in half Up to 256 M depth
channel mode

Maximum trigger sequence 700 MHz
speed

Maximum trigger sequence 8

steps

Trigger sequence step Arbitrary 4-way if/then/else

branching

Trigger position Start, center, end, or user-defined

Trigger resources - 16 patterns evaluated as =, I=, >, >=, <, <=
8 double-bounded ranges evaluated as in range, not in range
4 edge detectors in timing, 3 in transitional timing
1 occurrence counter per sequence level
1 timer
3flags
Tarmin

Trigger resource conditions Arbitrary Boolean combinations

Trigger actions - GoTo
Trigger and fill memory
Trigger and Go To
Trigger, send e-mail, and fill memory
Occurrence counter reset

Flag actions - Set
Clear
Pulse Set
Pulse Clear

Maximum occurrence 999,999,999

counter

Maximum range width 64 bits

Maximum pattern width 128 bits -single label
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Conventional and Transitional Timing

Timer range 200 * sample clock period to 27 hours
Timer resolution 5ns

Timer accuracy +/- (8 * sample clock period + 2ns + 0.01%)
Timer reset latency 80 * sample clock period

Others
Automated Yes
threshold/sample position
Simultaneous eye diagrams,  Yes
all channels
General  Power:
Information 100-240V £ 10 %, 50/60Hz, 400 W max
NOTE The mains supply voltage fluctuations are not to exceed + 10 % of the nominal
supply voltage.

Weight:

15.0 kg (33.0 Lbs) 21.7 kg (48 lbs)

Environmental
Characteristics

Operating System:
Microsoft Windows 7 Embedded (64-bit)
Printers:

Can print to any local or network printer supported by the installed operating system (Windows
7).

Intended for use in an indoor lab environment
Pollution degree 2
Installation category Il

See individual probe Specifications and Characteristics for probe environmental characteristics.
Operating Environment
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Operating
Environment

See Also

Attribute Description

Temperature: 5°C to 40°C (+41°F to 104°F).
Humidity: 80% to temperatures up to 31°C decreasing linearly to 50% rH at 40°C;
/// max 80% rh, non-condensing.

Altitude: 2000 m (6,561 ft)

What is a Specification (see page 536)
What is a Characteristic (see page 536)

What is a Specification?

What is a
Calibration
Procedure?

See Also

A specification is a numeric value, or range of values, that bounds the performance of a product
parameter. The product warranty covers the performance of parameters described by specifications.
Products shipped from the factory meet all specifications. Additionally, products sent to Keysight
Customer Service Centers for calibration, and returned, meet all specifications. Specifications are
verified by calibration procedures.

Calibration procedures verify that products or systems operate within the specifications. Parameters
covered by specifications have a corresponding calibration procedure. Calibration procedures
include both performance tests and system verification procedure. Calibration procedures are
traceable and must specify adequate calibration standards.

Calibration procedures verify products meet the specifications by comparing measured parameters
against a pass-fail limit. The pass-fail limit is the specification less any required guardband.

The term "calibration" refers to the process of measuring parameters and referencing the
measurement to a calibration standard rather than the process of adjusting products for optimal
performance.

Self-tests are not a substitute for calibration.

What is a Characteristic (see page 536)

What is a Characteristic?

What is a Function
Test?

See Also

536

Characteristics describe product performance that is useful in the application of the product, but
that is not covered by the product warranty. Characteristics describe performance that is typical of
the majority of a given product, but not subject to the same rigor associated with specifications.
Characteristics are verified by function tests.

Function tests are quick tests designed to verify basic operation of a product. Function tests include
operator's checks and operation verification procedures. An operator's check is normally a fast test
used to verify basic operation of a product. An operation verification procedure verifies some, but not
all, specifications, and often at a lower confidence level than a calibration procedure.

What is a Specification (see page 536)
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A
acquisition

Denotes one complete cycle of data gathering by a measurement module. For example, if you are
using an analyzer with 200K memory depth, one complete acquisition will capture and store 200K
states in acquisition memory.

acquisition depth

The acquisition depth is the amount of memory that is filled with data on an acquisition. The choices
available depend on the maximum memory depth available in the analyzer that is being used.

action

Actions are things that the analyzer does as a part of triggering, for example "Then Trigger and Fill
Memory" or "Start Timer."

activity indicator

Symbols next to logic analyzer channels that indicate whether a signal is a logic-high, or logic-low,
or whether the signal is changing between highs and lows.

advanced trigger
Advanced triggers provide more power than simple triggers, but are more complex.
analysis probe

A probe connected to a microprocessor or standard bus in the device under test. An analysis probe
provides an interface between the signals of the microprocessor or standard bus and the inputs of
the logic analyzer.

arming

Typically, instruments are armed immediately when Run or Run Repetitive is selected. For example,
logic analyzers are commonly used to arm oscilloscopes.

asynchronous sampling

When the logic analyzer acquires samples from the device under test asynchronously, that is, at
regular intervals, such as every 100 ns. Also known as timing mode.

B

beginning of acquisition

The beginning of the acquisition is the point in time where the collection of data begins.

bits

A bitis a single signal in a bus. Numbering of bits begins with O.

bus

A bus is a group of associated signals, such as ADDR or DATA.

KEYSIGHT
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C

captured data

Signal values that have been sampled by the logic analyzer and stored in its memory.
card

A logic analyzer that can be inserted into a slot (see page 542) in a frame (see page 539). Cards can
be combined with others to increase the channel count available in a single time domain.

channel

A single line of input to the logic analyzer. Each channel corresponds to a lead that is connected to
the device under test. Each channel is used to acquire one and only one signal from the device under
test.

chassis

A chassis is a modular instrument chassis that supports complex and high density testing. The
Keysight AXle chassis provides slots for installing multiple instrument modules such as the U4154A
module.

clock channel

A special logic analyzer input channel that can be used to determine the analyzer's sampling. Clock
channels are identified on a pod by CLK.

CLOCKIN BNC

This input is for a 10 MHz reference clock used to synchronize the logic analysis system with other
external instruments.

Do not confuse this BNC input with logic analyzer clock inputs (which are present on the logic
analyzer pod cables).

D
data channel

A channel that carries data. Data channels cannot be used to clock logic analyzers. Data channels
are numbered as opposed to clock channels which are labeled CLK.

default storage

Default storage means "unless sequence step storage specifies otherwise, this is what should be
stored". Sequence step storage always overrides default storage.

delay

Delay is the horizontal position of the waveform on the screen for the timing analyzer. Delay time is
measured from the trigger point in seconds.

device under test
The system under development whose digital signals are captured by the logic analyzer.
don't care

A "don't care" means that the state of the signal (high or low) is not relevant to the measurement.
The analyzer ignores the state of this signal when determining whether a match occurs on an input
bus/signal.

double-click

When using a mouse as a pointing device, to double-click an item, position the cursor over the item,
and then quickly press and release the left mouse button twice.
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drag and drop

Position the cursor over the item, and then press and hold the left mouse button. While holding the
left mouse button down, move the mouse to drag the item to a new location. When the item is
positioned where you want it, release the mouse button.

E
edge

Logic analyzer trigger resources that allow detection of transitions on a signal. An edge term can be
set to detect a rising edge, falling edge, or either edge or glitch.

event
Events are the things you are looking for in your device under test, for example ADDR=0 or ADDR=b.
external trigger

A signal outside the logic analyzer that is used to synchronize measurements between instruments.
For example, the logic analyzer can be armed (activated) by a signal that comes from another
instrument. Logic analyzers are commonly used to trigger oscilloscopes through a BNC connection.

F
frame

A modular logic analysis system that has slot (see page 542)s in the back for the insertion of logic
analyzer card (see page 538)s. Multiple frames can be connected together to form a multiframe logic
analysis system.

G
glitch

A glitch occurs when two or more transitions cross the logic threshold between consecutive timing
analyzer samples.

|
inverse assembler

A tool that displays the assembly language instructions for captured machine code.

L
logic analyzer

An instrument that captures and displays digital signal values. A logic analyzer is like an oscilloscope,
except that it only displays two voltage levels (a logic high or 1, and a logic low or 0) instead of many
voltage levels. Because a logic analyzer only captures 1s and Os, its sample rate can be slower than
an oscilloscope that needs to capture move voltage detail. Consequently, a logic analyzer can
capture a greater amount of overall execution time.

M

macro

In pattern generator modules, "macros" (in the online help) are like subroutines in a programming
language; they can have parameters and they can be called multiple times in the vector sequence
to generate repeated or similar output vectors.

In COM/DCOM, "macros" (in the online help) are Sub procedures that can be run from the user
interface to automate an application.
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In previous Keysight logic analysis systems, macros, or trigger macros, were what are now called
trigger function (see page 544)s: preprogrammed components that are used to build trigger
sequences.

marker

A relocatable reference point in the data display. Markers can be used to measure time intervals or
sample intervals. Markers are assigned to patterns in order to find patterns or track sequences of
state in the data.

menu bar

The menu bar is located at the top of all windows. Use it to select drop down menus that contain tool
or system options.

module

Alogical collection of logic analyzer card (see page 538)s that are connected together. This gives you
the flexibility to increase channel count by using more than one card. A module can be a single card
or several cards, and a single card or several card module can be split into two modules. By
definition, a module consists of a single time domain. While a module can consist of a single card, a
module is not a physical entity.

0
occurrence

Occurrence is used in triggering to define how many times something happens during the
acquisition.

offline analysis

Analyzing previously captured and saved logic analysis data without data acquisition hardware. In
other words, you can use the Keysight Logic Analyzer application by itself on a Windows XP/Vista
computer to analyze data in the waveform, listing, and compare windows.

P

pattern

Logic analyzer resources that represent single states to be found on buses/signals; for example, an
address on the address bus or a status on the status lines.

pod

A physical collection of logic analyzer channels within a card (see page 538). Pods are numbered
relative to cards only. Pods are used to physically connect data and clock signals from the device
under test to the analyzer.

pod index

A logical number for a pod (see page 540). If a module (see page 540) has 20 pods, the pod indexes
are 1 through 20 with no renumbering at card boundaries. In a multi-card module, numbering begins
with the master card then continues from the bottom card up. Pod indexes can be used without
considering how many pods are on each card (see page 538), or in which slot (see page 542)s the
cards are located.

pod pair

A group of two pods containing 16 data channels and 1 clock channel each. Pod pairs are used to
physically connect data and clock signals from the device under test to the analyzer. Pods are
assigned by pairs in the analyzer interface. The number of pod pairs available is determined by the
channel width of the instrument.

pod truncation
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This occurs when opening a configuration file that was saved from a logic analyzer module that had
more pods. Because the current module has fewer pods, truncation occurs. Any buses/signals
assigned to truncated pods are unusable.

point
To point to an item, move the mouse cursor over the item.

polarity

Positive polarity is when an incoming low voltage is shown with a high waveform and a logical value
of 1. Negative polarity is when an incoming high voltage is shown with a low waveform and a logical
value of 0. Polarity affects the display of values and waveforms, and does not affect the trigger.

preprocessor
See analysis probe (see page 537).
probe

A device to connect the various instruments of the logic analysis system to the device under test.
There are many types of probes and the one you should use depends on the instrument and your
data requirements. As a verb, "to probe" means to attach a probe to the device under test.

protocol

An agreed-upon format for transmitting data between two devices. The protocol determines: the
type of error checking, data compression, encoding, how sending devices indicate they have finished
sending a message, and how receiving devices indicate they have received a message.

Q
quick trigger

Quick trigger allows you to quickly set up a simple trigger within the waveform and listing displays,
by drawing a rectangle in the display area with the mouse. After a simple trigger has been defined,
and the analyzer is run, the trigger is stored and can be recalled at any time.

R
range pattern

Logic analyzer resources which let you set up patterns that represent a range of values, such as
"ADDR in range 1000 to 2000". Most logic analyzers support a "not in range" operator as well as the
"in range" operator. Range patterns are a convenient shortcut that can be used instead of AND'ing or
OR'ing two patterns, such as "ADDR >= 1000 and ADDR <= 2000".

repetitive measurement

A measurement in which the logic analyzer's trigger condition is searched for, and data storage is
filled, repetitively.

right-click

When using a mouse for a pointing device, to right-click an item, position the cursor over the item,
and then quickly press and release the right mouse button.

run

The single run measurement will save captured data to trace memory one time. The amount of data
stored during a single run is equal to the amount of trace memory allotted.

run repetitive
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The run repetitive measurement will save the captured data to trace memory repetitively. The
amount of data stored in a repetitive run is the same as a single run. During a repetitive run once the
trace memory is full the system clears the trace memory and begins to refill with new data. This cycle
will continue until the run is stopped.

S
sample

A data sample is a single measurement. When an instrument samples the device under test, it takes
a single measurement as part of its data acquisition cycle. The number of samples acquired is equal
to the logic analyzers memory depth.

sample period

The sample period is the period of time between samples. The sample period can be based on an
internal sampling clock (also known as timing analysis or asynchronous sampling). Or, the sampling
can be based on a signal in the device under test (also known as state analysis, or synchronous
sampling).

sampled data

Signal values that are sampled by the logic analyzer (not necessarily stored).
sampling

The process by which the logic analyzer looks at digital signals.

search

Searches through the acquired data for specified data pattern or value, time value, sample number,
or marker. Search criteria can range from specific bits to multiple events, depending on which search
option you choose.

simple trigger
Simple triggers include triggers such as edges and bus patterns.
single measurement

A measurement in which the logic analyzer's trigger condition is searched for, and data storage is
filled, once.

skew
Skew is the difference in channel delays between measurement channels.
slot

An opening in the back of a frame (see page 539) where card (see page 538)s can be inserted. The
slots are lettered from A to F with A being the topmost slot. Slots are physical entities and are always
referred to by slot letter.

snap to edge markers

Snap to edge markers enable easy placement of markers on waveform edges. When a marker is
moved in the data display area, the cursor changes to a green "direction arrow" indicating the
direction of the next valid edge. A red "valid edge" bar is placed on the next edge that the marker will
be placed on.

state analyzer
A logic analyzer that samples based on a clock signal in the device under test.

state measurement
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In a state measurement, the logic analyzer is clocked by a signal from the system under test. Each
time the clock signal becomes valid, the analyzer samples data from the system under test. Since the
analyzer is clocked by the system, state measurements are synchronous with the test system.

state mode

When the logic analyzer acquires samples from the device under test synchronously, in other words,
when a signal or signals from the device under test indicates when to acquire a sample. For example,
the logic analyzer might take a sample whenever there is a rising edge on a signal from the device
under test. Typically, the signal used to set up the sampling is a state machine clock signal or
microprocessor clock signal. Also know as synchronous sampling.

stop
Stops the measurement currently in progress.
storage qualification

Storage qualification is only available in a state measurement, not timing measurements. Store
qualification allows you to specify the type of data (all samples, no samples, or selected states) to be
stored in memory. Use store qualification to prevent memory from being filled with unwanted activity
such as wait-loops. Storage qualification lets you filter out specific types of data as the acquisition is
running, which saves memory. In contrast filters can hide data after it has been collected.

symbols

Names assigned to particular bus or signal values. Symbols in a display of captured data values are
easy to read. Also, symbols make it easy to set up triggers on particular values. For example, in a
communication protocol you could display the value FF as "end of file."

synchronous sampling

When the logic analyzer acquires samples from the device under test synchronously, in other words,
when a signal or signals from the device under test indicates when to acquire a sample. For example,
the logic analyzer might take a sample whenever there is a rising edge on a signal from the device
under test. Typically, the signal used to set up the sampling is a state machine clock signal or
microprocessor clock signal. Also know as state mode.

T

target system

See device under test (see page 538).

threshold voltage

The voltage level that the signal must cross before the logic analyzer recognizes a change in voltage
levels. A high voltage level is indicated by a "1" and a low voltage level is indicated by a "0." TTL and
ECL are two examples of voltage levels that the signal must cross.

time/division

Time/division controls the "zooming" of a waveform display. Increasing the time/division zooms out,
while decreasing the time/division zooms in.

timer

Timers are used to create either a user-defined delay or a time standard which valid data duration is
evaluated against.

timing analyzer
A logic analyzer that samples at regular intervals based on an internal clock signal.

timing measurement
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In a timing measurement, the logic analyzer samples data at regular intervals according to a clock
signal internal to the timing analyzer. Since the analyzer is clocked by a signal that is not related to
the device under test, timing measurements capture traces of electrical activity over time. These
measurements are asynchronous with the device under test.

timing mode

When the logic analyzer samples from the device under test asynchronously, that is, at regular
intervals, such as every 100 ns. Also known as asynchronous sampling.

tool tip

Small information display (text readout) that appears during mouse operations such as hovering over
a waveform or bus/signal name, moving markers, or drawing a rectangle in data. Use them as
comments (see page 104) or to read current positions, waveform transition widths, or trigger
specifications (when setting up quick triggers (see page 129) with mouse).

trace
See acquisition (see page 537).
transitional timing

When the logic analyzer is in transitional timing mode, the timing analyzer samples data at regular
intervals, but only stores data when there is a threshold level transition (high-to-low transition, or
low-to-high transition). Each time a level transition occurs on any of the bits, data on all channels is
stored. A time tag is stored with each stored data sample so the measurement can be reconstructed
and displayed later.

trigger

The event about which acquired data is stored; in other words, the event that you are looking for. For
example, you may want to trigger on an edge in order to see the events that lead up to it and the
events that happen after it. The event that triggers the logic analyzer becomes a reference point in
the data display.

trigger function
Trigger functions are preprogrammed components that are used to build trigger sequences.
trigger history

Each time you set up a new trigger and run the measurement, the trigger setup is saved in the
configuration file. Each saved trigger can be retrieved and reused. The default number of triggers
saved is 10.

trigger position

The location of the trigger event in trace memory. If you want to view data after, about, or before the
trigger event, you set the trigger position to the start, center, or end of trace memory, respectively.

trigger sequence

A trigger sequence is a sequence of events that you specify. The logic analyzer compares this
sequence with the samples it is collecting to determine when to trigger.

\
value at measurement

The value at measurement measures the value of a bus or a single signal at a specified marker
location in data. Measurement results are displayed in the marker measurement display bar.
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z
zooming

To expand and contract the waveform along the time base by varying the value in the time/div field.
This action allows you to view specific portions of a particular waveform.
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Symbols

|= operator, pattern trigger, 133, 142
< operator, pattern trigger, 133, 142
<= operator, pattern trigger, 133, 142
= operator, pattern trigger, 133,142
> operator, pattern trigger, 133, 142
>= operator, pattern trigger, 133, 142

Numerics

071G license, 502

02G license, 502

10 MHz CLOCK IN input, 46

16700 ASCII file format, 402

16700 ASCII format files, 46,183

16850-series logic analyzer front panel
operation, 487

16850-series logic analyzer notes, 526

16850-series logic analyzer
specifications and
characteristics, 531

8b, 275

A

abbreviated marker name, 223, 231

about, help, 369

absolute time, 218

accumulate waveforms, 206

acquiring data, 127

acquisition, 537

acquisition depth, 537

acquisition errors, 306

acquisition memory depth, 115,124,
396, 493, 495, 526, 531

acquisition memory depth and channel
count trade-offs, 335

acquisition mode, 396

acquisition mode, choosing, 106

acquisition mode, setting, 59

acquisition mode, state, 108

acquisition mode, timing, 106, 107

acquisition time, transitional
timing, 337

action, 537

action statements, 139, 140, 141

action statements, reading, 139

action, counter, 157

action, flag, 158

action, reset occurrence counter, 140,
157

action, storage control, 159
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action, timer, 157

actions and events, trigger, 138

actions in trigger sequence, 343,392

actions, inserting or deleting, 156

activation, software licenses, 295, 424

active software licenses, 294, 423

activity (bus/signal), 93

activity indicator, 537

activity indicators, 395

activity indicators in Listing
window, 214

activity indicators in Waveform
window, 203

Add Application dialog, 404

add external scope, 361

add icons to toolbar, 375

add logic analysis system, 421

Add or Remove Logic Analyzer
Software tool, 299

add software, 299

adding a bus or signal, 94

adding a folder, 105

adding connections, 283

adding display windows, 283, 289

adding system to use list, 77

adding tools, 283

address alignment, trigger in Source
window, 427

adjustable delay on state sampling
clock input, 339

advanced 2-way branch trigger
function, state mode, 462

advanced 2-way branch trigger
function, timing mode, 450

advanced 3-way branch trigger
function, state mode, 463

advanced 3-way branch trigger
function, timing mode, 450

advanced 4-way branch trigger
function, state mode, 463

advanced 4-way branch trigger
function, timing mode, 451

advanced clocking, 114

Advanced Clocking Setup dialog, 391

advanced if/then trigger function,
state mode, 462

advanced if/then trigger function,
timing mode, 449

advanced If/Then trigger
functions, 440

advanced pod assignment mode, 429

advanced setup, 361

advanced trigger, 127,138, 361, 372,
537

Advanced Trigger dialog, 392

advanced trigger example, 331

advanced trigger functions, state
mode, 452

advanced trigger functions, timing
mode, 440

aglogicSvc.exe service, 320

agSymbolBuild.exe, 120

agSymbolQuery.exe, 121

ALA format, 466

ALA format configuration files, 176,
188,190

ALA format configuration files,
automatic module mapping, 409

ALA format configuration files, offline
analysis, 195

ALA format configuration files, won't
open, 305

ALA vs. XML format, when to use, 352

ALB module binary file format, 181,473

ALB module binary file header
format, 467

alias bus/signal name, 105

align trigger with, timing zoom, 438

aligning reference data, 251

alignment, bus/signal column, 218

alignment, packet column, 281

alignment, Set Quick Trigger, 258

all reference data, 252

altitude, 531

analog properties, 210

analog signal row properties, 209

analog signal, Voltage number base in
Listing, 218

analog signals, overlaying, 200

analog signals, voltage markers
for, 234

analogy, conveyor belt, 341

analysis probe, 73,537

analysis tool development API, 53

Analyzer Setup dialog, 394

Analyzer Setup toolbar, 372

analyzer triggering,
understanding, 341

analyzer, splitting, 88, 429

analyzing captured data, 187

analyzing listing data, 212

analyzing waveform data, 197

AND events, 152

AND'ed find events, 246

anything event, 152

API, tool development, 53

application (external), adding to Tools
menu, 403

547



Index

arm from another module, 164

arm from another module, wait
for, 449,461

arm in from event, 152, 154

arming, 537

arrange icons, 368

ASCII format symbol file, 476

Ascii number base, 142,209, 218

ASCII symbol file, creating, 121

ASCII text file, print to, 290

Assign Names dialog, 96

asynchronous sampling, 106, 537

asynchronous sampling mode, 396

auto-connect at application
startup, 407

auto-connect, selecting logic analysis
system for, 82

automatic FPGA dynamic probe set
up, 48

automatic threshold voltage
adjustment, 49

automatically mapping modules, 409

autosize columns, 218

available status, 79

AXle chassis slots per card, 528

B

background color, Listing
window, 215,216

background color, marker, 223,233

background color, Source window, 258

background color, timing zoom
listing, 216

background color, timing zoom
waveforms, 206

background color, Waveform
window, 204,205

base, number, 103, 209, 218

base, symbol, 419

beginning of acquisition, 537

beginning of data, 199

Beginning of Data marker, 288

beginning of data, go to, 226

beginning of data, go to in Listing
window, 213

best-fit algorithm, module
mapping, 409

big endian, 101

Binary number base, 142,209,218

bit order, 99

bit reordering, 52,101

bits, 537

bits of a bus, renaming, 46

block boundary addresses, 258

BNC connectors, trigger in/out, 164

boolean expressions, 344

boolean expressions in trigger
sequence, 343

boolean expressions, setting
parentheses, 155

548

boolean expressions, triggering
capability, 342

borrow floating licenses, 298, 426

borrow licenses messages, 426

branch expression too complex, 309

branches, 345

browsing source files, 254

buffer, reference, copying data to, 250

burst patterns in U4154A, 507

bus, 537

bus analysis tools, new, 362

bus clock, data valid relative to, 339

bus pattern trigger functions, timing
mode, 440

bus pattern triggers, 133,142

bus width, 93

bus, group signals into, 204

bus, renaming the bits, 96

bus, source code correlation,
selecting, 256

bus, source correlation, 428

bus/signal column alignment, 218

bus/signal column properties, 217

bus/signal column width in Listing
window, 218

bus/signal column, finding a, 214

bus/signal columns, re-arranging, 214

bus/signal data color, Listing
window, 217

bus/signal data to export, 177

bus/signal data, exporting to CSV
file, 52

bus/signal errors, 306

bus/signal event, 152

bus/signal folders, adding, 105

bus/signal name, alias, 105

bus/signal names, quick pick, 52

bus/signal names, setting up, 58

bus/signal names, sorting, 105

bus/signal naming, short or
unique, 412

bus/signal number base, 209,218

bus/signal patterns, finding, 240, 241

bus/signal patterns, finding
complex, 246

bus/signal row properties, 207

bus/signal row, finding a, 201

bus/signal setup, 93, 361, 372

bus/signal values displayed as
symbols, 220

bus/signal values, symbolic, 123

bus/signal, adding a new, 94

bus/signal, assigning channels in
default bit order, 98

bus/signal, assigning channels in
selected bit order, 99

bus/signal, deleting a, 95

bus/signal, renaming a, 95

buses, expanding/collapsing, 204

Buses/Signals tab, 395

buses/signals, define by importing
netlist, 411

buses/signals, exporting data from
selected, 416

buses/signals, inserting/deleting in
Listing window, 215

buses/signals, inserting/deleting in
Waveform window, 204

buses/signals, load warning, 311

bus-specific probes, 73

buttons, 16800-series logic
analyzers, 487

C

calibration, 536

calibration failed, 309

calibration procedure, 536

cancel, 365

cancel operation, 374

cancel processing,
module/tool/window, 430

captured data, 127,538

captured data, analyzing, 187

captured data, comparing, 250

captured data, exporting to module
binary (ALB) files, 181

captured data, exporting to module
CSV files, 179

captured data, printing, 290

captured data, saving, 176

card, 538

card, logic analyzer, 399

cards (logic analyzer), combining, 88

cards in frame, 434

cards in module, 436

cascade windows, 368, 371

center about edges, 198

center about marker pair, 226, 364, 373

center alignment, bus/signal
columns, 218

center rectangle, go to source line
of, 255

center rectangle, showing/hiding, 216

center screen, placing marker at, 224

changing the display scale, 198

changing the time/division, 198

channel, 538

channel and pod connections, 436

channel assignment, split
analyzer, 429

channel count and memory depth
trade-offs, 335

channel counts, 528, 531

channel naming conventions, 333

channel numbers, 395

channel numbers (bus/signal), 93

channel order selection, enable, 99

channel order, reverse, 101

channel reordering, 52,101

channel width, 107

channels, 493, 495, 526, 528, 531

channels (directions), packet
column, 281
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channels assigned (bus/signal), 93,99

channels assigned (bus/signal),
reordering, 101

channels on a single time base and
trigger, 528,531

channels per module, 528

channels, assigning in default bit
order, 98

channels, assigning in selected bit
order, 99

channels, data on unassigned,
transitional timing, 337

character names, 275

characteristics, 528, 536

characteristics, 16800-series logic
analyzer, 531

chart, viewing Waveform bus data
as, 201

chassis, 538

Chat dialog, 397

chat messages, 83

Chat Select Destination dialog, 398

Choose a Protocol Family and Bus
dialog, 398

clear favorite/recently used
triggers, 417

clear flag, 141

clear flag action, 158

clear trigger sequence, 163

clearing a remote access password, 84

clearing the trigger sequence, 392

clip board, copying
module/tool/window status to, 430

clip board, copying screens to, 291

clip board, copying text to, 290

clipped (show) analog property, 210

clock channel, 98,99, 538

CLOCK IN BNC, 538

clock mode (state sampling),
Demultiplex, 110, 111

clock mode (state sampling), Dual
Sample, 110

clock mode (state sampling), Master
Only, 109,111

clock mode (state sampling),
Master/Slave, 109, 111

clock mode (state sampling),
selecting, 109

clock pod/channel naming, 333

clock qualifier hold time, 531

clock qualifier setup time, 531

clock qualifiers, 531

clock setup, state mode, 306

clock threshold voltage, 91

clock, slow or missing, 311

clock, state mode sampling, 330, 331

clock, state mode sampling, setting
up, 113

clock, timing mode sampling, 328

clocks, 531

clocks pod, 99

Coff/Stabs symbol files, 121
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collapse a bus, 204

color, difference
foreground/background, 252

color, filtered data in Waveform
window, 206

color, Listing window background, 216

color, overlaid waveform, 205

color, reference data background, 252

color, selected packet box, 279

color, Source window background, 258

color, Source window text, 258

color, waveform, 208

color, Waveform window
background, 204

colorize/filter tool, 362

column alignment in Listing
window, 218

column autosize, 218

column base in Listing window, 214

column channels (directions),
protocol, 264

column headings in Waveform
window, 203

column properties, bus/signal, 217

column properties, packet
summary, 280

COM Automation Server, 52

COM automation, use of XML
format, 352

COM/DCOM, extending capture
capabilities, 186

combining logic analyzer cards, 88

commands, keyboard, 489

comma-separated value files, 177, 466

comments, 104

comments, bus/signal, 93,395

comments, General-Purpose ASCII
symbol file format, 481

comments, If clause,
displaying/hiding, 161

comments, marker, 234

comments, system in use, 79, 81, 421

communication timeout, floating
license server, 314

compare, 53

compare differences, run until a
number, 251

Compare menu, 367

compare operation keyboard
commands, 489

Compare Overview bar, 250

compare packets, 270

Compare window, 384

Compare window properties, 252

Compare window, new, 368

compared data, finding
differences, 250

comparing a range of samples, 251

comparing captured data, 250

compatible modules, 352

complex bus/signal patterns,
finding, 246

Index

complex triggers, setting up, 350
concepts, 325
conclusions, understanding logic
analyzer triggering, 351
conditions in trigger sequence, 343
configuration file header
information, 188
configuration file, ALA format, 466
configuration file, creating new after
offline startup, 411
configuration file, mapping modules
from, 429
configuration file, new/open/save, 371
configuration file, offline creation
of, 399
configuration file, opening, 188
configuration file, opening after offline
startup, 411
configuration file, recently-used, 190
configuration file, saving, 176
configuration files, default folders, 412
configuration files, loading/saving, 62
configuration files,
new/open/save, 358
configuration files, trigger setup, 172
configuration files, won't open, 305
configuring counters, 140
configuring timers, 139
connect samples analog property, 210
connect samples in chart, 201
connect to logic analysis system, 421
connecting multiple frames, 353
connecting to a LAN, 291
connection attributes, external
oscilloscope, 373
connection rules, 389
connections for disabled modules, 48
connections to device under test, 436
connections, deleting/adding, 283
connectivity, 291
connectorless probing, Soft Touch, 73
consecutive files, storing repetitive run
data, 186
contact information, 323
content information, configuration
file, 188
control (of logic analyzer), remote, 52
convert trigger step to if/then, 160
conveyor belt analogy, 341
copy data to Compare reference
buffer, 367
copy to clip board, 359, 371
copying data to reference buffer, 250
copying module/tool/window status to
clip board, 430
copying screens to clip board, 291
copying text to clip board, 290
copyright information, 369
correlated source line, showing, 255
Correlation Bus tab, 428
correlation bus, selecting, 256
counter action, 156, 157
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counter event, 152,153, 309

counter event check without increment
action, 311

counter in trigger sequence, 309

counters, 138

counters, triggering capability, 342

counters, using, 140

counters, using in triggers, 345

creating new markers, 223

CSV file (module) header format, 467

CSV format, 177, 466

CSV format files, offline analysis in
Excel, 195

CSV module file format, 179, 466, 472

custom default storage, 151

customizing toolbars, 375

cut to clip board, 359, 371

cutting trigger sequence steps, 159

D

data and setup, loading, 188
data channel, 538
data formats, 466
data on unassigned channels,
transitional timing, 337
data storage, transitional timing, 337
data valid window, 339
data values in waveform,
showing/hiding, 209
data, buses/signals to export, 416
data, comparing captured to
reference, 250
data, copying to reference buffer, 250
data, exporting to module binary (ALB)
files, 181
data, exporting to module CSV
files, 179
data, finding bus/signal patterns
in, 240,241
data, finding compare differences, 250
data, loading saved, 188
data, print to file, 290
data, printing, 290,415
data, range to export, 416
data, reference, offset, 251
data, saving, 176
data, viewing saved, 352
date information, configuration
file, 188
Decimal number base, 142,209,218
default base, 103
default base (bus/signal), 93
default bit order, assigning
channels, 98
default bit order, resetting to, 99, 101
default folders, 412
default number base, 395
default storage, 138, 151, 347, 392, 538
default storage, action to turn
on/off, 159
default trigger sequence, 392

550

defining probes, 436

delay, 538

delay from trigger in waveform
display, 199

delay, adjustable, on state sampling
clock input, 339

delay, repetitive run, 52,412

delete Compare window, 367

delete event, 152

delete external scope, 361

Delete Find Event, 246

delete Listing window, 366

delete logic analysis system, 421

delete marker, 364

delete Overview window, 366

delete Source window, 368

delete Waveform window, 366

delete, Overview window, 287

deleting a bus or signal, 95

deleting actions, 156

deleting buses/signals from Listing
window, 215

deleting buses/signals from Waveform
window, 204

deleting connections, 283

deleting display windows, 283,289

deleting favorite find patterns, 247

deleting markers, 227

deleting system from use list, 77

deleting tools, 283

deleting trigger sequence steps, 160

demangled symbols, 475

Demo Center, 46,71

demo data, creating when offline, 412

Demultiplex state sampling clock
mode, 110, 111

depth, acquisition memory, 115, 124,
396, 493, 495, 526, 531

description information, configuration
file, 188

description, configuration file, 176

details, module/tool/window, 430

details, trigger, 417

details, viewing system, 80

development (tool) API, 53

device under test, 538

device under test connection, 436

device under test, connecting, 57

device under test, controlling signals
in, 74

device under test, loading in the, 306

device under test, probing, 73

device under test, remote control for
switches, 437

dialogs, 391

difference foreground/background
color, 252

difference pair reference data, 252

differences in compared data,
finding, 250

differential probes and single-ended
signals, 436

differential threshold voltage level, 91

directories, source file, 253, 428

directory list, source file, 255

disabling module, 88, 361

disabling modules, 48

disk space, freeing, 300

display center rectangle Listing
window, 216

display line numbers, 258

display scale, changing the, 198

display window properties,
editing, 286

display windows, 377

display windows, adding/deleting, 289

display windows,
adding/deleting/duplicating, 283

display windows, lock scrolling, 2086,
216

display windows, renaming, 287

display windows, using, 289

displaying symbols, 220

displaying the Overview window, 283

documenting trigger sequences, 350

don't care, 538

don't store sample action, 159

Dont Care signal pattern value, 142

double-click, 538

drag and drop, 539

drag and drop markers, 224

draw box triggers, 129

draw rectangle in data, 198

Dual Sample state sampling clock
mode, 110

dual sample state sampling clock
mode, 51,110,112

duplicate Compare window, 367

duplicate Listing window, 366

duplicate Source window, 368

duplicate Waveform window, 366

duplicating display windows, 283

duration counts, 156

duration of storage, transitional
timing, 337

dynamic triggers, 186

E

ES850A time-correlation fixture, 52

early return of borrowed floating
licenses, 298, 426

edge, 539

edge (multiple) trigger, 53

edge and pattern trigger function, 442

edge followed by edge trigger
function, 442

edge followed by pattern trigger
function, 443

edge operator, pattern trigger, 142

edge resources, 309

edge trigger, 132,329

edge trigger function, 441
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edge trigger functions, timing
mode, 440

edge, triggering on signal, 134

edges on a bus, triggering on, 133

edges too far apart trigger
function, 443

edges, center waveform display
about, 198

edges, multiple, 68

edges, state clock, too close, 306

edges, triggering capability, 342

edges, triggering on, 345

Edit Application dialog, 404

Edit menu, 359

edit operation keyboard
commands, 489

editing window/tool properties, 286

Either Edge signal edge value, 142

either edge, triggering on, 345

elastomeric probe adapter, 73

ELF/DWARF object file format, 475

ELF/stabs object file format, 475

ELF/Stabs symbol files, 121

else if branches, 345,450,451, 462, 463,
464

E-mail dialog, 399

e-mail on trigger, 150

e-mail, send on compare
differences, 251

e-mail, send on interval marker
statistic, 52,228,229

e-mail, send when marker value
found, 224

enable channel order selection, 99

enable module, 361

enabling modules, 88

end of data, 199

End of Data marker, 288

end of data, go to, 226

end of data, go to in Listing
window, 213

end value of symbol, 419

endian, 101

English online help, 369

Entering, find qualifier, 241

equal to operator, pattern trigger, 133,
142

error dialogs, showing/hiding, 412

error messages, 306

error messages in the status log, 430

evaluation order of events, 155

evaluation order of find events, 246

event, 539

event checks without action, 311

Event Editor dialog, 401

event logging, 412

event statements, 139, 140, 141

event statements, reading, 139

event, arm in from, 154

event, counter, 153

event, flag, 154

event, timer, 153
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events (advanced trigger),
grouping, 52, 155
events and actions, trigger, 138
events in trigger sequence, 392
events, duration or occurrence counts
in timing mode, 156
events, inserting or deleting, 152
events, negating, 154
excluding bus/signal transitions, 151
Exiting, find qualifier, 241
expand a bus, 204
expand bus into signal waveforms, 201
experienced users, tips for, 55
export bus/signal data to CSV file, 52,
177
export CSV files, 358
Export dialog, 401
Export file selection dialog, 402
export files, default folders, 412
exporting a range of data, 416
exporting data, 177
exporting data from selected
buses/signals, 416
exporting data to module binary (ALB)
files, 181
exporting data to module CSV
files, 179
expressions, boolean, 344
External Application Setup dialog, 403
external arm, wait for, 448, 460
external instrument, trigger in
from, 170
external instrument, triggering, 404
external instruments, trigger out
to, 169
External Oscilloscope Setup
toolbar, 373
external oscilloscope time
correlation, 47,52
external scope, add/delete, 361
external trigger, 154, 164,361, 539
External Trigger dialog, 404
extra data channels, 98, 99

F

Falling Edge signal edge value, 142

falling edge, triggering on, 345

fan out/in to tools in Overview
window, 389

fast binary data format, 194

fast binary data format files, offline
analysis, 195

Fast Zoom In option for Waveform
windows, 207

favorite find pattern, 247

favorite packet events, organizing, 149

favorite packet events, saving, 149

favorite trigger, 172,173,417

feedthrough mode, external
trigger, 404

FFT VbaView window, 47

Index

field decode, 275

field patterns (packet), finding, 243

file errors, 308

file format, 195, 466

file format, module binary (ALB), 181,
473

file format, module CSV, 179, 466, 472

file format, netlist, 100

File menu, 358

file operation keyboard
commands, 489

file, print to, 290

file, symbol, 419

files (configuration), opening, 188

files (configuration),
recently-used, 190

files (configuration), saving, 176

files (configuration), translating 167xG
and 16700-series, 176

files (configuration), won't open, 305

files, source, browsing, 254

files, symbol, 433

fill memory action, 150

fill memory storage qualifiers, 151

filling memory after trigger, 312

filter/colorize tool, 362

filtered data color, Waveform
window, 206

find, 359, 362

find a packet trigger function, 458

find anything N times trigger function,
state mode, 459

find anything N times trigger function,
timing mode, 446

Find Bus/Signal dialog, 201,214

find data, 371

Find dialog, 406

find events, 246

Find Options dialog, 248

find patterns, favorites, 247

find qualifiers, 241

find symbol name, 419

find, quick, 240

FindEdges macro, 364

finding bus/signal patterns, 240, 241

finding complex bus/signal
patterns, 246

finding differences in compared
data, 250

fixed unit for time column, Listing
window, 219

fixed unit for time column, Protocol
Viewer window, 282

flag action, 156, 158

flag action delay, 154

flag event, 152,154

flag line used for arming in multiframe
systems, 353

flags, 138,345

flags status, 430

flags, using, 141

FLEXIm License Finder dialog, 423
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floating license server communication
timeout, 314

floating license servers, 296, 425

floating licenses, 47,293

flying lead probe type, 436

folder (bus/signal), adding, 105

folders, default, 412

font size, Listing window, 215,216

font size, Protocol Viewer, 279

font size, Source window, 258

font size, waveform, 206

font size, Waveform window, 204

footers when printing, 290

force prestore, 46,115

foreground color, marker, 223,233

format, netlist file, 100

formats, data, 466

Found marker placement, 248

FPGA dynamic probe, 50

FPGA dynamic probe, automatic set
up, 48

frame, 539

Frame Module Information dialog, 407

frame that module is in, 436

frame, connecting to, 421

frame, slots/cards/modules in, 434

frequency of changes in time
interval, 228

front panel operation, 16880-series
logic analyzers, 487

full channel timing mode, 107, 493,
495, 526

full screen, 360

full screen display, 371

function names, 118

function tests, 536

FUNCTIONS, General-Purpose ASCII
symbol file format, 478

G

general purpose knob, 16800-series
logic analyzer, 487

general purpose probe, 50

general purpose probing, 73

general state mode, 108, 526

General-Purpose ASCII (GPA) symbol
file, 121,433,476

General-Purpose ASCII (GPA) symbol
file format, 476

generic text only printer, 290

getting started, 55

glitch, 539

glitch (multiple) trigger, 53,68

glitch drawing, 133,134

Glitch signal edge value, 142

glitch, triggering on signal, 134

glitches on a bus, triggering on, 133

global counter status, 430

global counters, 345

global counters, transitional
timing, 337
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glossary, 537

go offline, 358

go online, 358

go to action, 343

go to beginning/end/trigger, 359, 371

go to here (in markers overview
bar), 222

go to locations in displayed packet
data, 262

go to locations in Listing window, 213

go to locations in Waveform
window, 199

go to marker, 364,373

Go To Marker dialog, 226

go to trigger on run, 174,412

goto actions, 150

GPA (General-Purpose ASCII) symbol
file, 121,433

GPA (General-Purpose ASCII) symbol
file format, 476

gray bus and signal icons, 93, 95

greater than duration, 531

greater than operator, pattern
trigger, 133,142

greater than or equal to operator,
pattern trigger, 133, 142

grid style/color analog property, 210

group events (advanced trigger), 52,
155

group signals into bus, 204

grouping, numeric, 412

H

half channel timing mode, 107, 493,
495,526

hardware errors, 309

Hardware Update Utility program, 393

hardware upgrades, installing, 124

hardware_log.txt file, 308

hardware, selecting offline, 399

header (packet), viewing, 273

header format in module CSV and
module binary files, 467

headers when printing, 290

height, waveform row, 209

help, 56

help file errors, 309

Help menu, 369

help operation keyboard
commands, 489

help, Japanese, accessing on Windows
XP, 317

Hex number base, 142,209, 218

hide marker measurement display
bar, 373

hide measurements list, 364

hiding markers, 233

hiding source file line numbers, 258

hiding/showing data values in
waveforms, 209

High signal pattern value, 142

high-level source code, viewing, 253

history depth, trigger, 172,173

host offline status, 79

hostname, logic analysis system
frame, 77,421

humidity, 531

I/0 channel error, 309

IEEE 1394 interface card/cable, 304

|IEEE-695 object file format, 475

If clause comments,
displaying/hiding, 161

if/then, show trigger step as, 348

import netlist, 100

import netlist to define
buses/signals, 411

in range operator, pattern trigger, 133,
142

in use status, 79

incompatible remote service, 304

incompatible remote service version
status, 79

increment counter action, 157

independent analyzers, 531

Infiniium oscilloscope time
correlation, 52

information messages in the status
log, 430

informational dialogs,
showing/hiding, 412

informational messages, 312

input only reference data, 252

insert action after, 156

insert action before, 156

insert bus/signal into window, 359

insert event after (AND/OR), 152

insert event before (AND/OR), 152

Insert Find Event After (AND/OR), 246

Insert Find Event Before
(AND/OR), 246

inserting buses/signals into Listing
window, 215

inserting buses/signals into Waveform
window, 204

inserting trigger functions into trigger
sequence steps, 142

installation guides, 323

installing a printer, 291

installing on to LAN, 291

Instrument COM Automation
Server, 52

interactive self tests, 315

interpreting error messages, 306

intersecting voltage and time
markers, 236

interval marker statistics, 52, 228, 229

interval measurement, 376

inverse assembler, 539

inverse assembler development
API, 53
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inverse assembler tool, 253

inverse assembler tool, Software
Address bus, 256

inverse assembler, locked
bus/signals, 93

inverse assembly tools, new, 362

IP address, logic analysis system
frame, 77,421

J

Japanese help, 54

Japanese help, accessing on Windows
XP, 317

Japanese online help, 369

K

keyboard commands, 489
keyboard, on-screen, 176,188
knob, 16800-series logic analyzer, 487

L

LAN, connecting to, 291

lanes (packet), viewing, 275

lanes associated with packet,
viewing, 275

language options, Windows XP, 317

language, help, 369

Large System Setup utility
program, 191

latency, timer reset, 139

left alignment, bus/signal
columns, 218

less than duration, 531

less than operator, pattern
trigger, 133,142

less than or equal to operator, pattern
trigger, 133,142

level, triggering on signal, 134

license activation wizard, 295, 424

license file, 124

license manager, 47

license not available, 314

license problems, 314

license server communication
timeout, 314

license servers, 293

licensed hardware upgrades,
installing, 124

licenses (software), activation, 295, 424

licenses (software), borrow
floating, 298, 426

licenses (software), floating license
servers, 296, 425

licenses (software), summary, 294,423

Licensing dialog, 423

licensing host ID, 295, 424

licensing, software, 369

limits in chart, 201
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line number symbols, 253, 256

line number symbols, source
correlation bus, 428

line numbers in Source window, 427

line numbers, source file,
showing/hiding, 258

listing center rectangle, go to source
line, 255

Listing menu, 366

listing operation keyboard
commands, 489

Listing window, 382

Listing window, analyzing data, 212

Listing window, background color, 216

Listing window, bus/signal column
properties, 217

Listing window, bus/signal data
color, 217

Listing window, center rectangle, 216

Listing window, column width, 218

Listing window, font size, 216

Listing window, go to locations in, 213

Listing window, inserting/deleting
buses/signals, 215

Listing window, lock scrolling, 216

Listing window, marker-relative
times, 219

Listing window, new, 368

Listing window, properties, 215

Listing window, Quick Trigger in, 130

Listing window, re-arranging
bus/signal columns, 214

Listing window, showing/hiding parts
of, 214

Listing window, timing zoom
background color, 216

little endian, 101

loading in the device under test, 306

loading saved data and setups, 188

loading/saving user-defined
symbols, 53

local area network, 291

Local online mode, 75

local printer, 291

local session, 304

locate bus/signal patterns, 240

lock chart limits to setup, 201

lock display window scrolling, 52, 204,
215

lock in viewer, marker property, 233

lock scrolling, 206,216

lock to relative marker, 234

locked bus/signal, 93, 95, 306, 395

lockstep, 269

lockstep window, Protocol Viewer, 279

log, status, 430

logic analysis system details, 407

logic analysis system self tests, 315

logic analysis system, adding, 77

logic analysis system, deleting, 78

logic analysis system, going
online, 421

Index

logic analysis systems, refresh list, 79

logic analyzer, 539

logic analyzer basics, 56

logic analyzer cards, combining, 88

logic analyzer memory, 341

logic analyzer notes, 492

logic analyzer pod and channel
connections, 436

logic analyzer triggering,
understanding, 341

Logic Analyzer Upgrade utility, 393

logic analyzer, setting up, 87

logic analyzer, turning on, 56

logic analyzer, what is, 328

logic analyzer, when should | use, 327

logic analyzers, offline analysis on, 194

long marker name, 223, 231

Low signal pattern value, 142

LTSSM States and Transitions, 276

M

macro, 539

macro (Visual Basic), 374

macro, COM/DCOM, 362

macro, pattern generator, 372

mail applications, 399

manage releases, 300

manually mapping modules, 409

mapping modules, 190, 409

mapping modules from configuration
file, 429

margins when printing, 290

marker, 540

marker background color, 223,233

marker comments, 234

marker display bar, 223, 231

marker for system trigger, 288

marker foreground color, 223,233

marker lock in viewer setting, 233

marker measurement display bar, 376

marker measurements, sample
interval, 229

marker measurements, time
interval, 228

marker pair, center about, 226

marker position, 223

marker properties, comments, 234

marker properties, lock to relative, 234

marker properties, position, 224

marker properties, snap to edge, 224,
227

marker quick measurements, 63

marker tool tip, 223,231,234

marker, Found, 248

marker, go to in Waveform
window, 199

marker-relative times in Listing
window, 218,219

marker-relative times, Protocol
Viewer, 282

markers, 222
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markers display bar, 380

markers display bar in Waveform
window, 203

markers display bar, reading, 222

markers display in Listing window, 214

Markers menu, 364

markers overview bar, 381

markers overview bar, reading, 222

Markers toolbar, 373

markers, abbreviated name, 223

markers, creating new, 223

markers, deleting, 227

markers, go to, 226

markers, go to in Listing window, 213

markers, hiding/showing, 233

markers, long name, 223

markers, placing in data, 224

markers, placing where data is
found, 248

markers, properties, 232

markers, renaming, 231

markers, sending to back, 231

markers, using, 60

markers, value at measurements, 230

master clock, 109,110,111, 112

master frame, 353

Master Only state sampling clock
mode, 109,111

master pods, 414,429

Master/Slave state sampling clock
mode, 109,111,114

MatlLab Analysis VbaView window, 47

MatlLab Connectivity and Analysis
package, 47

maximized, starting, 412

maximum 128 channels per bus, 306

maximum channels on a single time
base and trigger, 528, 531

maximum global counter, 531

maximum occurrence counter, 531

maximum pattern width, 531

maximum range width, 531

maximum state clock speed, 306

maximum state data rate on each
channel, 531

maximum state sampling speed, 526

maximum time count between stored
states, 531

maximum transitions stored, 337

maximum trigger sequence steps, 531

measure time, 222

measurement data, printing, 415

measurement examples, 66, 67

memory depth, 115, 124, 396, 526, 531

memory depth and channel count
trade-offs, 335

memory depth in full channel
mode, 531

memory depth in half channel
mode, 531

memory, logic analyzer, 341
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menu (Tools), adding external
applications, 403

menu access keyboard
commands, 489

menu bar, 540

menu, File, 358

menus, 358

message dialog options, 412

messages, borrow licenses, 426

messages, error, 306

messages, return borrowed
licenses, 427

MicroBlaze trace core, 46

MicroBlaze version 5, 45

minimum data pulse width, 531

minimum detectable glitch, 134

minimum master-to-slave clock
time, 531

minimum PC requirements for offline
analysis, 195

minimum slave-to-master clock
time, 531

minimum slave-to-slave clock
time, 531

minimum state clock pulse width, 531

minimum time between active clock
edges, 531

minimum transitions stored, 337

miscellaneous keyboard
commands, 489

missing or slow clock, 311

missing pods, 334

module, 540

module binary (ALB) file format, 181,
473

module binary and module CSV file
header format, 467

module binary file, 402

module CSV file format, 179, 466, 472

module CSV text file, 402

module details, 430

module mapping, 190

Module Mapping dialog, 409

module setup information,
transferring, 352

module setup, mapping from
configuration file, 429

module setups, transferring, 190

Module Skew and System Trigger
dialog, 410

Module Summary tab, 436

module upgrade, 369

module, cancel processing, 430

module, disable/enable/rename, 361

module, number of cards in, 399

module, resume canceled
processing, 430

module, splitting, 88, 429

modules in frame, 434

modules only, loading, 188

modules, configuring, 88

modules, disabling, 48

modules, disabling/enabling, 88

modules, renaming, 287

mouse cursor, placing marker at, 224

mouse shortcuts, 65

moving markers, 224

MSB ordering in bus waveform, 201

multiframe, 353

multiframe cable, 353

multiframe logic analysis system,
flags, 141

multiframe remote access
passwords, 84

multi-module systems, transferring
setups, 190

multiple conditions, testing in trigger
sequence, 345

multiple edge/glitch trigger, 53, 68

multiple frames, 353

multiple-modules, setting up, 191

N

N consecutive samples with pattern1
trigger function, 453

N number of edges trigger
function, 441

name, symbol, 419

negating events, 154

negative logic, 104

netlist file format, 100

netlist import, 51

Netlist Import dialog, 411

Netlist Import folder, 100

netlist, importing, 52,100

network, 291

network printer, 291

network troubleshooting, 320

new Compare window, 368

new configuration file, 358, 371

new Listing window, 368

new marker, 364,373

new sample interval
measurement, 364, 373

new Source window, 368

new time interval measurement, 364,
373

new toolbar, creating, 375

new value at measurement, 364,373

new VbaView window, 368

new Waveform window, 368

next data for source line, 254

next difference, 250

next difference in Compare
window, 367

next source line, 253

next window, 368, 371

no hardware found, 124

no matching symbol found, 255

node-locked licenses, 293

not equal to operator, pattern
trigger, 133,142
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not in range operator, pattern
trigger, 133,142
not in range, triggering on, 345
Not Present for Range, find
qualifier, 241
Not Present, find qualifier, 241
notes, 16800-series logic
analyzer, 526
notes, 16962 logic analyzer, 492, 494
notes, logic analyzer, 492
nothing event, 152
number base, 103, 142,209, 218
number base, default (bus/signal), 93
number base, packet column, 282
numeric data values,
showing/hiding, 209
numeric grouping, 412

0

object file formats supported by
symbol reader, 475

object file symbols, 118

object file symbols, converting to
ASCII, 121

observed value on target control port
signals, 437

occurrence, 540

occurrence counter status, 430

occurrence counter, reset action, 156,
157

occurrence counters, 140, 156, 345

Octal number base, 142,209, 218

offline analysis, 188,194, 195, 540

offline analysis for 16700-series logic
analyzers, 53

offline analysis warnings, 311

offline file formats, 195

offline hardware, selecting, 399

offline mode, 409

offline mode unexpected, 304

offline module setup, 191

Offline Startup Options dialog, 411

offline, creating demo data when, 412

offline, go, 358

offset in Compare window, 367

offset, adding to symbol value, 419

offset, reference data, 251

OMF96 object file format, 475

OMFx86 object file format, 475

online analysis, 75

online help, 369, 371

online, go, 358

online, going after offline startup, 411

on-screen keyboard, 176, 188

open configuration file, 358,371

opening configuration files, 188, 305

opening the Overview window, 283

option attributes, external
oscilloscope, 373

options, 359

options, symbol reader, 121
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OR events, 152

or trigger, 164

OR'ed find events, 246

order, channel selection, 99

oscilloscope time correlation, 47,52

oscilloscope, when should | use, 326

other trigger functions, state
mode, 452

other trigger functions, timing
mode, 440

Outlook Express, setting up, 400

overlaid waveform color, 205

overlaying waveforms, 200

overview, 56

Overview menu, 366

Overview window, 52, 283, 362, 389

Overview window and multiframe
systems, 353

Overview window probes column, 50

Overview window, delete, 287

Overview window, open/display, 283,
368, 371

Overview window, redraw, 287

owner information, configuration
file, 188

owner, configuration file, 176

P

packet column, width, 281

packet columns, inserting or
deleting, 264

packet columns, re-arranging, 263

packet data, analyzing, 259

packet decode column, alignment, 281

packet decode column, channels
(directions), 281

packet decode column, number
base, 282

packet details, viewing and
comparing, 270

packet event editor, 148

packet event, save as favorite, 149

packet event, view as bits, 149

packet events, organizing
favorites, 149

packet events, specifying, 148

packet header, viewing, 273

packet information, viewing, 269

packet lanes, 275

packet lanes, viewing, 275

packet patterns, finding, 243

packet payload, viewing, 274

packet summary, 261

packet summary event colors, 277

packet summary, column
properties, 280

packet summary, showing/hiding parts
of the display, 268

Packet Viewer window, 46

packet, viewing selected, 269

Index

page headers/footers/margins when
printing, 290

parentheses in boolean
expressions, 155

partial logic analyzer setup,
transferring, 352

passwords for remote access, 84

paste from clip board, 359, 371

pattern, 540

pattern absent for greater than time
trigger function, 446

pattern absent for less than time
trigger function, 446

pattern and pattern trigger function,
state mode, 464

pattern and pattern trigger function,
timing mode, 451

pattern generator, 49

pattern generator CSV text file, 402

pattern generator vectors in XML
configuration files, 48

pattern N times trigger function, 453

pattern or pattern trigger function,
state mode, 465

pattern or pattern trigger function,
timing mode, 452

pattern present for greater than time
trigger function, 445

pattern present for less than time
trigger function, 445

pattern resources, 309

pattern too late after edge trigger
function, 444

pattern trigger, 133, 142,329

pattern trigger function, 444

pattern1 followed by pattern2 before
pattern3 trigger function, 455

pattern1 followed by pattern2 trigger
function, 454

pattern1 immediately followed by
pattern2 trigger function, 454

pattern2 occurring too late after
pattern1 trigger function, 458

pattern2 occurring too soon after
pattern1 trigger function, 457

patterns trigger functions, state
mode, 452

patterns, finding bus/signal, 240, 241

patterns, finding complex
bus/signal, 246

pause timer action, 157

payload (packet), viewing, 274

PC requirements, minimum for offline
analysis, 195

PCI Express analysis probe, 50

performance improvements, 51

personal computers, offline analysis
on, 195

physical view of cards in system, 434

pin mapping details, 100

place marker on screen, 364, 373

place on edge markers, 227
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placing markers in data, 224

placing markers with find, 248

pod, 540

pod and channel connections, 395, 436

pod assignment, 361

Pod Assignment dialog, 414

pod index, 540

pod naming conventions, 333

pod pair, 540

pod pair, reserving for time tag
storage, 335

pod truncation, 188, 540

pods, missing, 334

point, 541

polarity, 93,104, 395, 541

polarity, external trigger, 404

position marker property, 224

position, marker, 223

position, trigger, 341

poststore, 115

preprocessor, 73, 541

Present for Range, find qualifier, 241

Present greater than or equal to, find
qualifier, 241

Present greater than, find qualifier, 241

Present less than or equal to, find
qualifier, 241

Present less than, find qualifier, 241

Present, find qualifier, 241

prestore, 115

previous data for source line, 254

previous difference, 250

previous difference in Compare
window, 367

previous source line, 253

previous window, 368, 371

print data, 358, 371

print to file, 290

printer, installing, 291

printing captured data, 290

Printing Data dialog, 415

probe, 541

probe compatibility, 530

probe grounding, 306

Probe Summary tab, 436

probes, 531

Probes toolbar, 373

probing, 73

probing documentation, 323

probing options, 73

problems, solving, 303

procedure names, 118

processing, module/tool/window,
canceling or resuming, 430

processor-specific probes, 73

product information web sites, 323

product overviews, 482

programming the logic analyzer, 52

project information, configuration
file, 188

project, configuration file, 176

Properties dialog, 415

556

properties, Compare window, 367

properties, editing window/tool, 286

properties, Listing window, 215, 366

properties, marker, 232, 364, 373

properties, Source window, 257, 368,
427

properties, voltage marker, 239

properties, Waveform window, 204,
366

properties, window, 359

protocol, 541

protocol column channels
(directions), 264

Protocol Viewer, 386

Protocol Viewer menu, 368

Protocol Viewer panes,
showing/hiding, 277

Protocol Viewer, window
properties, 278

pulse clear flag action, 141,158

pulse set flag action, 141,158

pulse target control port signals, 437

pulse width in waveform tool tip, 207

pulse width, flag pulse set/clear, 158

pulsed mode, external trigger, 404

Q

QFP package probing, 73
qualifier, state sampling clock, 113
quick find, 240
quick pick bus/signal names, 52
quick start for 16700-series users, 55
quick start guides, 323
quick trigger, 541
Quick Trigger alignment, setting, 258
Quick Trigger in Listing window, 130
Quick Trigger in Source window, 131
Quick Trigger in Waveform

window, 129
quick triggers, 127,129

R

range and offset in Compare
window, 367

range of data to export, 177

range of samples, comparing, 251

range operator, pattern trigger, 68,
133, 142

range pattern, 541

Range Properties dialog, 416

ranges, triggering capability, 342

ranges, triggering on, 345

RDP (Remote Desktop Protocol), 322

reader, symbol, 121

readers.ini file, 121

reading markers display and overview
bars, 222

readme information, 303

re-arranging bus/signal columns, 214

re-arranging waveforms, 200
re-assign pods to split analyzers, 414
recall recently-used configuration
file, 190
recall trigger, 62,172, 361
Recall Trigger dialog, 417
recalling favorite find patterns, 247
recalling triggers, 392
recent configuration files, 358
recent file list entries, 412
recently used bus/signal names, 142
recently-used configuration file,
recalling, 190
recently-used trigger, 172,173,417
redraw, Overview window, 287, 366
reference, 357
reference buffer, copy data to, 250, 367
reference buffer, range compare, 251
reference data background color, 252
reference data offset, 251
reference data, comparing to, 250
reference data, display options, 252
refresh logic analysis system, 421
refreshing system to use list, 79
regional and language options,
Windows XP, 317
re-group events (advanced
trigger), 52,155
relative marker, lock to, 234
relative time, 218
remote (logic analyzer)
programming, 52
remote access, 51
remote access passwords, 84
remote control for switches in
DUT, 437
Remote Desktop Protocol (RDP), 322
Remote Desktop, setting up, 322
Remote online mode, 75
remote programming (RPI)
commands, 47
remote session, 304
remove bus/signal from window, 359
remove icons to toolbar, 375
remove software, 300
rename bits of a bus, 96
rename Compare window, 367
rename Listing window, 366
rename module, 361
rename Source window, 368
rename trigger, 417
rename Waveform window, 366
renaming a bus or signal, 95
renaming markers, 231
renaming
windows/tools/modules, 287
reorder bits, 52,101
reordering symbols, 118
repetitive measurement, 541
repetitive run, 174, 365, 374
repetitive run delay, 52,412
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repetitive run, go to trigger
behavior, 174

repetitive run, stop on compare
differences, 251

repetitive run, stop on interval marker
statistic, 52,228, 229

repetitive run, stop when marker value
found, 224

repetitive run, storing data to
consecutive files, 186

RepetitiveSaveToFile macro, 364

replacement failed, 309

replacing trigger functions in trigger
sequence steps, 142

reporting level, self tests, 315

requirements, minimum PC for offline
analysis, 195

reset and start timer trigger
function, 459

reset counter action, 157

reset occurrence counter action, 140,
156, 157, 309

reset toolbar, 375

resume, 365

resume canceled operation, 374

resume canceled processing,
module/tool/window, 430

resume timer action, 157

return borrowed floating licenses
early, 298,426

return borrowed licenses
messages, 427

reverse channel order, 101

right alignment, bus/signal
columns, 218

right-click, 541

Rising Edge signal edge value, 142

rising edge, triggering on, 345

row height, 209

row properties, analog signal, 209

row properties, bus/signal
waveform, 207

RPI (Remote Programming Interface)
compatibility package, 47

rules, Overview window
connection, 389

run, 541

Run Properties dialog, 418

run repetitive, 541

run status, 174, 430

Run toolbar, 374

run until a number of compare
differences, 251

run until user stop trigger function,
state mode, 460

run until user stop trigger function,
timing mode, 448

run, go to trigger on, 174,412

run, repetitive, storing data to
consecutive files, 186

Run/Stop menu, 365
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run/stop operation keyboard
commands, 489

running self tests repetitively, 315

running the analyzer, 174

S

sample, 542

sample interval measurement, 229, 376

sample interval measurement,
new, 364,373

sample period, 531,542

sample period, timing zoom, 117

sample rate in half channel mode, 531

sample rate on all channels, 531

sample, go to in Listing window, 213

sample, go to in Waveform
window, 199

sample, position marker by, 223,224

sampled data, 542

samples, comparing range of, 251

samples, how they are stored in
memory, 341

samples, storage qualification, 347

sampling, 542

sampling mode, state, 108

sampling options, 107

sampling options, memory depth and
channel count trade-offs, 335

sampling options, state, 108

sampling period, 106, 108, 328

sampling period, timing zoom, 438

sampling period, transitional timing
mode, 335

sampling positions, automatic
adjustment for 1680/1690-series
logic analyzers, 50

sampling positions, state mode,
understanding, 339

sampling setup, 361, 372,396

Sampling tab, 396

save configuration file, 358, 371

saved data and setups, loading, 188

saving captured data, 176

saving configuration files, 176

saving trigger sequences, 350

saving trigger setups, 62

saving/loading user-defined
symbols, 53

scale of waveform display, 226

scaling analog property, 210

screen, copy to clip board, 359

screens, copying to clip board, 291

scroll lock on display windows, 52,204,
215

search, 542

search for symbol name, 419

search operation keyboard
commands, 489

search order of source file
directories, 428

search, quick, 240

Index

searching data, 64
searching for bus/signal patterns, 240
searching for text in Source
window, 255
SECTIONS, General-Purpose ASCII
symbol file format, 477
Select Offline Hardware dialog, 399
Select Symbol dialog, 419
Select System to Use dialog, 421
selected bit order, assigning
channels, 99
selected packet box color, 279
selected source line, go to data
for, 254
self test, 315, 369
send e-mail on trigger, 150
sending markers to the back, 231
SendToExcel macro, 364
SendToExcel VBA macro, 47
SendToMatLab VBA macro, 47
SendToPatternGeneratorModule
macro, 364
SendToPatternGeneratorModule VBA
macro, 47
separator rows in Waveform
window, 46, 204
sequence step branching, transitional
timing, 337
sequence step storage, 151, 347
sequence steps, trigger, 309, 343, 344,
345
Serial To Parallel tool, 48
sessions, saving and loading, 352
set flag action, 141,158
Set Quick Trigger alignment, 258
Setup menu, 361
setup only, loading, 188
setup/hold time, logic analyzer, 306
setup/hold window, logic analyzer, 339
setups, loading saved, 188
short bus/signal names, 412
show axis in chart, 201
show clipped analog property, 210
show correlated source line, 255
show marker measurement display
bar, 373
show measurements list, 364
show trigger step as if/then, 160, 348
show values in waveform tool tip, 207
showing markers, 233
showing source file line numbers, 258
showing/hiding data values in
waveforms, 209
signal activity envelope, 339
Signal Extractor tool, 46
signal names, 93
signal, grouping into a bus, 204
signal/bus column alignment, 218
signal/bus column properties, 217
signal/bus column width in Listing
window, 218
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signal/bus data color, Listing
window, 217

signal/bus errors, 306

signal/bus folders, adding, 105

signal/bus name, alias, 105

signal/bus names, sorting, 105

signal/bus naming, short or
unique, 412

signal/bus patterns, finding, 240, 241

signal/bus patterns, finding
complex, 246

signal/bus row properties, 207

signal/bus values displayed as
symbols, 220

signal/bus, adding a new, 94

signal/bus, assigning channels in
default bit order, 98

signal/bus, assigning channels in
selected bit order, 99

signal/bus, deleting a, 95

signal/bus, renaming a, 95

signals/buses, define by importing
netlist, 411

signals/buses, exporting data from
selected, 416

signals/buses, inserting/deleting in
Listing window, 215

signals/buses, inserting/deleting in
Waveform window, 204

signals/buses, load warning, 311

Signed Decimal number base, 142,
209, 218

simple compare, 53

simple trigger, 127,132, 361, 542

simple trigger example, 331

simple trigger in Listing window, 214

simple trigger in Waveform
window, 203

simple trigger, setting up, 59

single measurement, 542

single run, 174

single-ended signals and differential
probes, 436

skew, 542

skew and system trigger, 361

skew and system trigger, setting, 288

skew between modules, 51

skew, module, 410

slave clock, 109,110,111,114

slave frame, 353

slot, 542

slot naming, 333

Slot Summary tab, 434

slot, starting, 399

slots of cards in module, 436

slow or missing clock, 311

snap to edge markers, 224,227,542

Soft Touch connectorless probing, 73

Software Address bus, 256, 428

software licenses, 47

software licenses, activation, 295, 424

558

software licenses, borrow floating, 298,
426

software licenses, floating license
servers, 296, 425

software licenses, summary, 294, 423

software licensing, 369

software, updating, 299

solving problems, 303

sorting bus/signal names, 105

source code correlation bus,
selecting, 256

Source Code Directories tab, 428

source code directory list, 255

source code, viewing, 253

source correlation, 428

Source display window, 385

source file line numbers, 118

source files, browsing, 254

source line numbers,
showing/hiding, 258

source line symbol values,
adjusting, 258

source line, go to data for, 254

source line, showing correlated, 255

SOURCE LINES, General-Purpose
ASCII symbol file format, 480

source lines, step by, 253

Source menu, 368

source of data export, 177

Source Properties tab, 427

Source Viewer Properties dialog, 427

Source window, 51

Source window background color, 258

Source window font size, 258

Source window properties, 257

Source window tab width, 258

Source window text color, 258

Source window, new, 368

Source window, Quick Trigger in, 131

Source window, text search, 255

specifications, 528, 536

specifications, 16800-series logic
analyzer, 531

Specify Mapping dialog, 429

split analyzer, 88,361, 429

Split Analyzer Setup dialog, 429

split logic analyzer modules, 51

spreadsheet, importing CSV files, 176,
177,358

spreadsheet, pasting into from clip
board, 290

standard CSV text file, 402

standard threshold voltage level, 91

Standard toolbar, 371

START ADDRESS, General-Purpose
ASCII symbol file format, 481

start from reset timer action, 157

start maximized, 412

start value of symbol, 419

startup options, offline, 411

state acquisition mode, 396

state analyzer, 328, 542

state analyzer, triggering, 331

state clock edges too close, 306

state measurement, 542

state mode, 67,106, 127, 331, 452, 543

state mode sampling positions,
understanding, 339

state mode, default storage, 151

state mode, selecting, 108

state sampling clock, 113

state sampling clock mode,
Demultiplex, 110,111

state sampling clock mode, Dual
Sample, 110

state sampling clock mode, Master
Only, 109,111

state sampling clock mode,
Master/Slave, 109, 111

state sampling clock mode,
selecting, 109

state sampling mode, 108

state sampling mode, memory depth
and channel count trade-offs, 335

state sampling options, 108

state sampling setup, 372

state speed, 124

statistics, interval marker, 52,228,229

status bar, 360

Status dialog, 51,430

status, system, 365

step to next/previous source lines, 253

steps in trigger sequence, cutting, 159

steps in trigger sequence,
deleting, 160

steps, trigger sequence, 138, 309, 343

stop, 543

stop and reset timer action, 157

stop button, 16800-series logic
analyzers, 487

stop measurement, 365, 374

stopping self tests on fail, 315

stopping the analyzer, 174

storage control action, 138, 151, 156,
159, 392

storage qualification, 151, 347, 543

storage qualification, triggering
capability, 342

storage qualifier when filling
memory, 150

store action, 309, 347

store qualification, 531

store qualified (transitional) timing
mode, 107, 494, 496, 526

store qualified (transitional) timing
mode, default storage, 151

store sample action, 159

store trigger, 172,361

storing favorite find patterns, 247

storing triggers, 392

strategies for setting up triggers, 348

subdirectories, searching for source
files, 428

summary of triggering capabilities, 342
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summary, module, 436

summary, system, 434

supported signal types, 530

switch endian, 101

symbol decode, 275

symbol file, ASCII format, 476

symbol file, creating ASCII, 121

symbol information, XML format, 352

symbol lookup, 118

Symbol number base, 142,209,218

symbol reader options, changing, 121

symbol reader, object file formats
supported, 475

symbol reader, running outside the
application, 120

symbol search, 419

symbol selection, 419

symbolic bus/signal values, 123

symbols, 118,359, 361, 419, 543

symbols (user-defined),
saving/loading, 53

Symbols dialog, 433

symbols from object file, 51

symbols with same name, 118

symbols, displaying for bus/signal
values, 220

symbols, line number, 253, 256

symbols, loading from file, 119

symbols, user-defined, 118

synchronous sampling, 108, 396, 543

system clock failure, 309

system details, 407

system details, viewing, 80

system in use comments, 79, 81, 421

system options, 412

system summary, 366

System Summary dialog, 51,434

system to use list, adding frame, 77

system to use list, deleting frame, 78

system trigger, 51,410

system trigger and skew, 361

system trigger and skew, setting, 288

T

tab width in Source window, 258, 427
tabbed windows, 197,212, 289, 360
target connector probing, 73

target control port, 74,361

Target Control Port dialog, 437
target system, 543

temperature, 531

terminating slave frame, 353
testing the logic analyzer, 315

text color, Source window, 258

text data, copying to clip board, 290
text file, print to, 290

text search in Source window, 255
third party tools, 362

tHold, 531

threshold (bus/signal), 93

threshold accuracy, 530
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threshold level, trigger in/out, 404

Threshold Settings dialog, 91

threshold value, 306

threshold voltage, 91, 395, 543

TI COFF object file format, 475

Ticoff symbol files, 121

tile windows horizontally, 368, 371

tile windows vertically, 368,371

time axis in Waveform window, 203

time correlation fixture, 47,52

time duration in find qualifiers, 241

time interval accuracy, 531

time interval measurement, 228, 364,
373,376

time measured, transitional
timing, 337

time tag resolution, 531

time tag storage, memory
requirements, 335

time tag storage, reserve pod pair
for, 414

time tag storage, transitional
timing, 337

time trigger occurred, 436

time, absolute, 218

time, go to in Listing window, 213

time, go to in Waveform window, 199

time, marker-relative, 219

time, position marker by, 223, 224

time, relative marker, 218

time, relative previous, 218

time/division, 198, 543

timeout, floating license server
communication, 314

timer, 543

timer accuracy, 531

timer action, 156, 157

timer event, 152, 153

timer event check without start
action, 311

timer in trigger sequence, 309

timer reset latency, 139, 531

timer resolution, 531

timer status, 430

timer value range, 531

timers, 138, 346

timers, number available, 335

timers, triggering capability, 342

timers, using, 139

timing acquisition mode, 396

timing analysis sample rate, 531

timing analyzer, 328, 543

timing analyzer, triggering, 329

Timing Compare VbaView window, 47

timing interval accuracy, 531

timing measurement, 543

timing mode, 66, 106, 127, 328, 544

timing mode sampling period, 108

timing mode trigger functions, 440

timing mode, duration or occurrence
counts for events, 156

timing mode, selecting, 106

Index

timing sampling mode, 107

timing sampling options, 107

timing zoom, 116, 526

timing zoom background color, Listing
window, 216

timing zoom background color,
Waveform window, 206

timing zoom sample period, 117

timing zoom trigger position, 117

timing zoom, aligning with trigger in
split analyzer, 117

timing zoom, turning on or off, 117

timing/state sampling setup, 372

timing/state setup, 361

TimingZoom Setup dialog, 438

tips for experienced users, 55

toggle target control port signals, 437

too few states between pattern1 and
pattern2 trigger function, 456

too many states between pattern1 and
pattern? trigger function, 456

tool details, 430

tool development API, 53

tool properties, editing, 286

tool tip, 544

tool tip display, Waveform
window, 207

tool tip, marker, 223,231, 234

tool tips, 65, 104

tool tips, Waveform window, 204

tool, cancel processing, 430

tool, resume canceled processing, 430

toolbars, 360,371

toolbars and mouse shortcuts, 65

toolbars, customizing, 375

Tools menu, 362

Tools menu, adding external
applications, 403

tools, adding/deleting, 283

tools, help on, 369

tools, renaming, 287

tools/viewers, loading, 188

topics, help, 369

trace, 544

trace memory, 174

transferring setups to/from
multi-module systems, 190

transition width in waveform tool
tip, 207

transitional default storage, 151

transitional timing, 107, 337, 544

transitional timing mode, counters
in, 140

transitional timing sampling mode,
memory depth and channel count
trade-offs, 335

Transitioning, find qualifier, 241

trigger, 132,138,172, 544

trigger actions, 150, 343, 531

trigger analyzer from another
instrument, 170

trigger and fill memory action, 150

559
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trigger and goto action, 150

trigger attributes, external
oscilloscope, 373

trigger errors, 309

trigger function, 392, 544

trigger functions, 138, 440

trigger functions, converting to
if/then, 160

trigger functions, replacing or
inserting, 142

trigger functions, state mode, 452

trigger functions, timing mode, 440

trigger functions, understanding
triggering, 348

trigger history, 544

trigger history depth, 172,173,412

trigger in, 164,404

trigger in from external
instrument, 170

Trigger In/Out and multiframe
systems, 353

trigger inhibited during prestore, 312

trigger other instruments, 169

trigger out, 164, 404

trigger out to external
instruments, 169

trigger overview, 46

trigger point, 199, 341

trigger position, 115, 341, 396, 531, 544

trigger position, timing zoom, 117, 438

trigger position, transitional
timing, 337

trigger reference point skew, 410

trigger resource conditions, 531

trigger resources, 530, 531

trigger sequence, 392, 544

trigger sequence in U4154A, 506

trigger sequence step branching, 531

trigger sequence step, show as
if/then, 160

trigger sequence steps, 138, 309, 343

trigger sequence steps, cutting, 159

trigger sequence steps, deleting, 160

trigger sequence steps, replacing or
inserting trigger functions, 142

trigger sequence, clearing, 163

trigger sequences, save and
document, 350

trigger setup file, 172

trigger setups, saving/recalling, 62

trigger specification file, 417

trigger specification too complex, 309

trigger step status, 430

trigger, go to, 226

trigger, go to in Listing window, 213

trigger, go to on run, 174,412

trigger, multiple edge/glitch, 53

trigger, recalling, 172,417

trigger, send e-mail, and fill memory
action, 150

trigger, system, 410

trigger, system, setting, 288

560

trigger, time trigger occurred, 436

triggering, 132,138,172

triggering after external data
analysis, 186

triggering capabilities, summary
of, 342

triggering the state analyzer, 331

triggering the timing analyzer, 329

triggering, understanding logic
analyzer, 341

triggers, dynamic, 186

triggers, quick, 129

triggers, recalling, 172

triggers, storing, 172

triggers, strategies for setting up, 348

troubleshooting, 303

tSample accuracy, manual
adjustment, 531

tSample adjustment resolution, 531

tSample range, 531

tSetup, 531

turbo state mode, 108, 526

turbo state mode, flag actions, 141

turn off/on default storage action, 159

tutorial, 56

tutorial configuration file, 60

tWidth, 531

two's complement, 209, 218

two’s complement, 142

type, symbol, 419

types, probe, 436

TZ (timing zoom), 116

U

U4154A, 482,484

U4154A Characteristics, 528, 531

U4154A clock channels, 497

U4154A data channels, 497

U4154A eyescans, 508

U4154A logic analyzer notes, 492, 494

U4154A pod, 497

U4154A Specifications, 528, 531

U4154A state clock qualifiers, 503, 505

U4154A state sampling clock, 503, 505

unassigned channels, data on,
transitional timing, 337

understanding logic analyzer
triggering, 341

undo, 359, 371

undo trigger sequence step shown as
if/then, 160

unique bus/signal names, 412

unsplit analyzer, 361

update software, 299

upgrade, module, 369, 393

upgrades, E5876A, for
16801A/16821A logic
analyzer, 526

upgrades, E5877A, for
16802A/16822A logic
analyzer, 526

upgrades, E5878A, for
16803A/16823A logic
analyzer, 526

upgrades, E5879A, for 16804A logic
analyzer, 526

upgrades, E5880A, for 16806A logic
analyzer, 526

upgrades, licensed hardware, 124

user interface, 487

user threshold value, 306

USER, General-Purpose ASCII symbol
file format, 478

user-defined symbols, 118,433

user-defined symbols,
saving/loading, 53

user-defined threshold voltage
level, 91

\Y

value at marker measurement, 230,
364,373, 376

value at measurement, 544

value, position marker by, 223, 224

value, symbol, 419

variable names, 118

variable size, 475

VARIABLES, General-Purpose ASCII
symbol file format, 480

VBA (Visual Basic for Applications), 49

VBA macros in XML configuration
files, 48

VbaView windows in XML
configuration files, 48

version information, 369

version information, configuration
file, 188

vibration, 531

View As dialog, 201

View menu, 360

view operation keyboard
commands, 489

view packet event as bits, 149

viewers/tools, loading, 188

viewing bus data as chart, 201

viewing captured data, 187

viewing tabbed windows, 289

virtual analyzer, 399

Visual Basic Editor, 374

Visual Basic for Applications (VBA), 49

Visual Basic toolbar, 374

voltage interval measurements, 237

voltage marker properties,
changing, 239

voltage markers for analog
signals, 234

voltage markers, creating new, 235

voltage markers, deleting, 237

voltage markers, placing, 236

voltage markers, renaming, 238

voltage markers, sending to back, 238
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Voltage number base for analog signal
in Listing, 218
voltage threshold, 530

W

wait for arm from another module, 164

wait for arm from another module
trigger function, state mode, 461

wait for arm from another module
trigger function, timing mode, 449

wait for external arm, 170

wait for external arm trigger function,
state mode, 460

wait for external arm trigger function,
timing mode, 448

wait N external clock states trigger
function, 461

wait T seconds trigger function, 447

waiting in trigger step, 312

warning dialogs, showing/hiding, 412

warning messages, 311

warning messages in the status
log, 430

waveform color, 208

waveform display scale, changing, 198

waveform display, changing the
delay, 199

waveform font size, 206

waveform height, 209

Waveform menu, 366

waveform numeric data values,
showing/hiding, 209

waveform operation keyboard
commands, 489

waveform tool tip display, 207

Waveform window, 377

Waveform window background
color, 205

Waveform window, analyzing
data, 197

Waveform window, bus/signal row
properties, 207

Waveform window, filtered data
color, 206

Waveform window, finding a
bus/signal row, 201

Waveform window, go to locations
in, 199

Waveform window, group signals into
bus, 204

Waveform window, inserting/deleting
buses/signals, 204

Waveform window, lock scrolling, 206

Waveform window, new, 368

Waveform window, overlaid waveform
color, 205

Waveform window, properties, 204

Waveform window, Quick Trigger
in, 129

Waveform window, showing/hiding
parts of, 203
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Waveform window, timing zoom
background color, 206

Waveform window, viewing bus data as
chart, 201

Waveform windows, Fast Zoom In
option, 207

waveforms, accumulate, 206

waveforms, overlaying, 200

waveforms, re-arranging, 200

web control, external oscilloscope, 48

web sites, 323

what's new, 21

what's new, version 01.10, 54

what's new, version 01.20, 53

what's new, version 01.40, 52

what's new, version 02.00, 51

what's new, version 02.50, 50

what's new, version 03.00, 49

what's new, version 03.20, 48

what's new, version 03.30, 47

what's new, version 03.50, 46

what's new, version 03.55, 45

what's new, version 03.60, 44

what's new, version 03.65, 43

what's new, version 03.67, 42

what's new, version 03.70, 41

what's new, version 03.80, 40

what's new, version 03.82, 39

what's new, version 03.83, 38

why are pods missing?, 334

width (bus/signal), 93

width of buses/signals, 395

width violation on pattern or pulse
trigger function, 447

width, packet decode column, 281

width, tabs in Source window, 258

window details, 430

window menu, 368

window operation keyboard
commands, 489

window properties, 359

window properties, editing, 286

window tabs, turning on/off, 289

window, cancel processing, 430

window, Overview, 52,283, 389

window, resume canceled
processing, 430

windows, 377

windows, adding/deleting, 289

windows,
adding/deleting/duplicating, 283

windows, display, using, 289

windows, help on, 369

windows, renaming, 287

writing to target control port
signals, 437

www.keysight.com, 31

www.keysight.com/environment/produ
ct/, 6

Index

X

XML format configuration file, 176,188,
190

XML format configuration files,
automatic module mapping, 409

XML format configuration files, pattern
generator vectors, 48

XML format configuration files, VBA
macros, 48

XML format configuration files,
VbaView windows, 48

XML format configurations, setting up
multiple-modules with, 191

XML format files, offline analysis, 195

XML vs. ALA format, when to use, 352

YA

zoom in on data, 61,198

zoom out/in, 360, 371

zooming, 545

zooming fast in Waveform
windows, 207
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