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Notices

© Agilent Technologies, Inc. 2011

No part of this manual may be reproduced
in any form or by any means (including
electronic storage and retrieval or transla-
tion into a foreign language) without prior
agreement and written consent from Agi-
lent Technologies, Inc. as governed by
United States and international copyright
laws.

Trademarks

Windows 2000®, Windows XP®, and
Microsoft .NET Framework 1.1® are U.S.
registered trademarks of Microsoft Corpo-
ration.

Installation Guides

You can find the installation guides for
different components of the product on the
product CD. Agilent recommends you to do
not switch on the instrument before you
have understood all the applicable
installation instructions and have met all
the installation prerequisites.

Where to find more information

You can find more information about DigRF
v4 from the following link:

http://www.agilent.com/find/DigRFv4

You can also look for search a local contact
for assistance on the following link:

http://www.agilent.com/find/assist

Warranty

The material contained in this docu-
ment is provided “as is,” and is sub-
ject to being changed, without notice,
in future editions. Further, to the max-
imum extent permitted by applicable
law, Agilent disclaims all warranties,
either express or implied, with regard
to this manual and any information
contained herein, including but not
limited to the implied warranties of
merchantability and fitness for a par-
ticular purpose. Agilent shall not be
liable for errors or for incidental or
consequential damages in connection
with the furnishing, use, or perfor-
mance of this document or of any
information contained herein. Should
Agilent and the user have a separate
written agreement with warranty
terms covering the material in this
document that conflict with these
terms, the warranty terms in the sep-
arate agreement shall control.

Technology Licenses

The hardware and/or software described in
this document are furnished under a
license and may be used or copied only in
accordance with the terms of such license.

Restricted Rights Legend

If software is for use in the performance of
a U.S. Government prime contract or sub-
contract, Software is delivered and
licensed as “Commercial computer soft-
ware” as defined in DFAR 252.227-7014
(June 1995), or as a “commercial item” as
defined in FAR 2.101(a) or as “Restricted
computer software” as defined in FAR
52.227-19 (June 1987) or any equivalent
agency regulation or contract clause. Use,
duplication or disclosure of Software is
subject to Agilent Technologies’ standard
commercial license terms, and non-DOD

Departments and Agencies of the U.S. Gov-

ernment will receive no greater than
Restricted Rights as defined in FAR
52.227-19(c)(1-2) (June 1987). U.S. Govern-
ment users will receive no greater than
Limited Rights as defined in FAR 52.227-14

(June 1987) or DFAR 252.227-7015 (b)(2)
(November 1995), as applicable in any
technical data.

Safety Notices

A CAUTION notice denotes a haz-
ard. It calls attention to an operat-
ing 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 procedure, practice, or
the like that, if not correctly per-
formed or adhered to, could result
in personal injury or death. Do not
proceed beyond a WARNING
notice until the indicated condi-
tions are fully understood and met.




Safety Symbols on Instruments

A\

Indicates warning or caution. If you
see this symbol on a product, you
must refer to the manuals for
specific Warning or Caution
information to avoid personal injury
or damage to the product.

77

Frame or chassis ground terminal.
Typically connects to the
equipment’s metal frame.

/N

Indicates hazardous voltages and
potential for electrical shock.

7.\

Indicates that antistatic
precautions should be taken.

JAN

Indicates hot surface. Please do
not touch.

PN

Indicates laser radiation turned on.

@-

CSA is the Canadian certification
mark to demonstrate compliance
with the Safety requirements.
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15/ GFIF 1-A

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.



Safety Summary

General Safety Precautions

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 elsewhere in this manual violates safety
standards of design, manufacture, and intended use of the instrument.

Agilent Technologies Inc. assumes no liability for the customer's failure to comply with these requirements.
Before operation, review the instrument and manual for safety markings and instructions. You must follow these
to ensure safe operation and to maintain the instrument in safe condition.

General

This product is a Safety Class 1 instrument (provided with a protective earth terminal). The protective features of
this product may be impaired if it is used in a manner not specified in the operation instructions.

All Light Emitting Diodes (LEDs) used in this product are Class 1 LEDs as per IEC 60825-1.

Environment Conditions

This instrument is intended for indoor use in an installation category Il, pollution degree 2 environment. It is
designed to operate at a maximum relative humidity of 95% and at altitudes of up to 2000 meters.

Refer to the specifications tables for the ac mains voltage requirements and ambient operating temperature
range.

Before Applying Power

Verify that all safety precautions are taken. The power cable inlet of the instrument serves as a device to
disconnect from the mains in case of hazard. The instrument must be positioned so that the operator can easily
access the power cable inlet. When the instrument is rack mounted the rack must be provided with an easily
accessible mains switch.

Ground the Instrument

To minimize shock hazard, the instrument chassis and cover must be connected to an electrical protective earth
ground. The instrument must be connected to the ac power mains through a grounded power cable, with the
ground wire firmly connected to an electrical ground (safety ground) 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.

Do Not Operate in an Explosive Atmosphere

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

Do Not Remove the Instrument Cover

Operating personnel must not remove instrument covers. Component replacement and internal adjustments must
be made only by qualified personnel.

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

This product complies wath the YWEEE Directive
(200296/EC) marking reqguirements. The affixed label
indicates that you must not discard this electricalf
electronic product in domestic household waste.

Froduct Categony: With reference to the equiprment
bypes in the WEEE Direclive Annex !, this product is
classed as a "Monttoring and Control instrurmentation”
product.

Do not dispose in domestic househoid waste.

_ To return unwanted products, contact your

local Agilent office, or see

www. agilent. comienvironment/product! for
more information.
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Printing History

Agilent Technologies, Inc. can issue revisions between the product releases to reflect the latest and correct
information in the guide. Agilent Technologies, Inc. also reserves its right to not issue a new edition of the guide
for every system release.

Manual Name: Agilent DigRFv4 Protocol Analyzer- User’s Guide

The edition number of the guide, publishing time of the guide, and applicable release number of the product are
given in the following table.

Edition Published Applicable Release
1.1 August, 2011 1.9
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This chapter introduces the DigRFv4 Protocol Analyzer. It
provides an overview of how you can use it for capturing
DigRF data and analyzing this data to test and debug a
BBIC and RFIC.
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Introduction to Agilent DigRFv4 Protocol Analyzer

The Agilent N56343A DigRF Exerciser module and N5344A
DigRF Analyzer module provide capabilities to capture the
DigRF data either from Tx or Rx line or simultaneously from
both the lines over a DigRF link. These hardware modules
are a part of the Agilent RDX Test Platform for DigRFv4
solution and are installed in the N5302A/N5304A chassis. To
configure and use the capture capabilities of these hardware
modules, you create a logical module for DigRF Protocol
analysis in the Agilent Logic Analyzer GUI. This GUI also
provides a variety of DigRF analysis tools to perform digital
data analysis on the captured data or pass this data to
Agilent's RF analysis tools for further RF analysis.

The Agilent Logic Analyzer software is installed when you
install the RDX test platform software. In the RDX test
platform, Logic Analyzer software is integrated with the
DigRF Exerciser and Analyzer modules to provide
comprehensive features for the capture, display, extraction,
and analysis of the DigRF data.

BBIC and RFIC Stimulation

Besides providing the capture capabilities, the RDX test
platform for DigRFv4 also provides stimulus capabilities to
emulate a BBIC or an RFIC. Using these stimulus
capabilities, you can test the DigRF data exchanged with an
RFIC/BBIC over the DigRF TxData and RxData sublinks and
detect DigRF protocol violations. The stimulus capabilities
are provided by the N5343A DigRF Exerciser module. To
configure and use the stimulus capabilities of the DigRF
Exerciser module, you use the Agilent Protocol Exerciser for
DigRF GUI. The stimulus capabilities are therefore not
described in this online help. You can refer to the RDX Test
Platform for DigRFv4 online help available with the RDX test
platform for DigRF software installation to know about the
stimulus capabilities. You can also download the RDX Test
Platform for DigRFv4 user guide from www.agilent.com.

Rx and Tx Data Capture and Analysis

This online help focusses on capturing and analyzing the Rx
and Tx DigRF data using the N5343A DigRF Exerciser
module and N5344A DigRF Analyzer module. Refer to the
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topics Capturing and Obtaining the DigRF Data for Analysis
and Analyzing the Captured DigRF Data in this online help
to know more.

RFIC Transmit and Receive Path Testing

Uses

In addition to DigRF protocol level testing and analysis, the
RDX test platform also enables you to do RF testing and
analysis for an RFIC. To help you perform RF testing for an
RFIC, the RDX test platform components interoperate with
the Agilent RF stimulus and analysis tools such as Agilent
Signal Studio software, Signal Generator, and 89600 VSA
analysis software. Refer to the Cross Domain Testing of an
RFIC on page 97 to know more.

RDX test platform provides an integrated set of digital and
protocol analysis tools interoperating with RF measurement
tools for a complete test environment for cross-domain RFIC
testing. These tools together help you characterize the digital
and wireless behavior of RFIC. The cross domain testing
features can also help you rapidly verify and integrate
DigRFv3 and DigRFv4 based RFIC and BBIC. Refer to the
Testing BBIC and RFIC Integration on page 103 to know
more.

You can use the capture capabilities provided by the N5343A
DigRF Exerciser module and N5344A DigRF Analyzer module
in multiple ways to suit your testing requirements. Some of
the broad uses in the context of the capture and analysis of
DigRF data are listed below.

* By using the N5343A DigRF Exerciser module as a data
capture tool, you can capture the Rx as well as Tx data
between the DigRF Exerciser and DUT over the DigRF
link. You can then analyze this captured data using a
variety of DigRF Analysis tools to perform digital data
analysis.

¢ By using the N5344A DigRF Analyzer module, you can
capture and analyze the data from the Tx and Rx lines
between an RFIC and BBIC over the DigRF link. Once the
data is captured, you can analyze it using a variety of
DigRF Analysis tools to perform digital data analysis or
pass it to RF analysis tools for further analysis.

Agilent DigRFv4 Protocol Analyzer User’s Guide 13
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e By using the Exerciser/Analyzer module along with the
Agilent RF stimulus and analysis tools, you can
characterize the RFIC in digital and RF domains. You can
provide RF and DigRF stimulus to test the RFIC over the
DigRF and RF interface and then analyze the captured
data in both domains.

e With the capabilities to characterize the interactions
between the RFIC and BBIC, you can isolate defects and
optimize performance. This is helpful in determining the
root cause of problems during the integration process
specifically when the RFIC and BBIC are developed by
different vendors.

Refer to the topic Usage Scenarios on page 19 to understand
the overall working and usage of these modules in different
possible combinations and configurations for data capture
and analysis.
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Components

This topic briefly describes the hardware and software
components of RDX Test Platform for DigRFv4 that you use
to capture and analyze the DigRF data. To get a detailed
description of these components and how to set up and
install these components, refer to the Hardware Guide and
Installation Guide of the RDX Test Platform.

The following are the primary hardware and software
components.

¢ DigRF Exerciser Module (N5343A)

¢ DigRF Analyzer Module (N5344A)

* Chassis

* Probe

¢ System Controller

* RDX Test Platform software including the Logic Analyzer

Software

These RDX test platform components interoperate with the

Agilent RF tools such as VSA and Signal studio to provide

RF domain testing features. However, these RF tools are not
installed as a part of RDX test platform installation.

The following figure illustrates a sample setup of the RDX
Test platform with all the components described later in this
topic.

M5343A DigRF
Exerciser Module

Chassis

i

M53448 DigRF
Analyzer Module

System
Contraller
hosting the RDX
Test Platform
software

M53454
Soft touch Probe

Figure1 RDX Test Platform Components
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Hardware Components

DigRF Exerciser Module (N5343A)

RDX Test platform provides the DigRF Exerciser module that
you can use as a DigRF stimulus provider and as a DigRF
data capture tool.

As a stimulus provider, it can emulate an RFIC or a BBIC
and allows you to send customized stimulus (DigRF control
and data frames) to an RFIC or a BBIC over the DigRF
link. This aspect of the module is not covered in this online
help. You use the Agilent Protocol Exerciser for DigRF GUI
to configure and use the stimulus capabilities of the module.
You can refer to the online help available with this GUI to
know about the stimulus capabilities of the module.

As a capture tool, the module provides the dual capture
feature that allows you to capture the DigRF frames
simultaneously from both Tx and Rx lines over the DigRF
link between Exerciser and RFIC/BBIC.

You can plug the DigRF Exerciser module in either a 2 slot
or a 4 slot chassis and then connect it to the DUT
(RFIC/BBIC) using the N5443A DUT cable.

You can use the Agilent Logic Analyzer GUI to configure,
manage, and use the capture capabilities of DigRF Exerciser
module. This GUI is installed when you install the RDX Test
platform software on the system controller.

DigRF Analyzer Module (N5344A)

RDX Test platform provides the DigRF Analyzer module to
capture Rx and Tx traffic between a BBIC and an RFIC for
analysis using the DgRF analysis tools. This module
transparently monitors DigRF v3 and v4 bus activity, helping
you integrate and troubleshoot RFIC/BBIC across a wide
variety of over the air standards. This module along with a
probe passively monitors and probes the DigRF link when
the RFIC and BBIC are integrated.

You can plug the Analyzer module in either a 2 slot or a 4
slot chassis. You can use the Analyzer module alone or along
with the DigRF Exerciser module to capture the data for
analysis. If used alone, you need to connect the Analyzer
module to the DUT and capture the data using either a
Nb5345A soft touch probe or a flying lead probe. If used with

Agilent DigRFv4 Protocol Analyzer User's Guide
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the Exerciser module, you need not connect it to the DUT as
it connects to the Exerciser module to get the captured data
for analysis.

The DigRF Analyzer module connects to the Agilent Logic
Analyzer software to display the captured data for analysis.
You use the Logic Analyzer GUI to configure, control, and
use the DigRF Analyzer module to capture DigRF data over
the DigRF link.

Refer to the help topics in Capturing and Obtaining the
DigRF Data for Analysis to know more about the usage of
the Analyzer module.

Chassis

You use the N5302A/N5304A Chassis (2 slot or 4 slot) to
plug in the DigRF Exerciser and Analyzer module. The
chassis is connected to the system controller using the LAN
interface or the USB network adapter. Refer to the Hardware
guide and Installation guide of RDX test platform to know
more about chassis.

Probe

You can use either N5345A Soft Touch Probe or N5346A
Flying Lead Probe to passively probe the DigRF link between
the integrated RFIC and BBIC with minimal intrusion.

You use a probe with the DigRF Analyzer module to
transparently monitor and capture Tx and Rx data over the
DigRF link.

Refer to the Hardware guide for RDX test platform to know
more about probes.

System Controller

A system controller hosts the software components of the
RDX test platform. For instance, it hosts the Protocol
Exerciser for DigRF GUI, DigRF Test Wizard, and Logic
Analyzer GUIL

The system controller is connected to the chassis which has
the DigRF Exerciser / Analyzer modules plugged in. To
configure, control, and use the DigRF Exerciser or Analyzer
modules, you need to create a session between the system
controller and the module using the appropriate RDX test
platform GUI hosted on the system controller.

Agilent DigRFv4 Protocol Analyzer User’s Guide 17
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Software Components

RDX Test Platform Software including Logic Analyzer Software

The RDX Test Platform software provides various GUIs to
configure, control, and use the DigRF Exerciser and Analyzer
modules. The following table describes the purpose of some
of the frequently used GUIs of the platform.

GUI

Purpose

Agilent Logic Analyzer GUI

DigRF Analysis tools and
utilities

Allows you to configure and use the capture capabilities of DigRF Exerciser and DigRF
Analyzer modules.

The Agilent Logic Analyzer software is installed when you install the RDX test platform
software. In the RDX test platform, Logic Analyzer software is integrated with the DigRF
Exerciser and Analyzer modules to provide comprehensive features for the capture,
display, extraction, and analysis of the DigRF data.

Agilent Logic Analyzer software provides a number of DigRF Analysis tools and utilities

such as:

* Packet Decoder to decode the DigRF packets captured using the DigRF
Exerciser/Analyzer modules.

* Packet Viewer to view the decoded packets in the Logic Analyzer GUI.

* Signal Extractor to extract digital IQ data from the captured DigRF packets and do
signal analysis or pass the data to the 89601A VSA software for RF domain analysis.

* Signal Inserter to generate DigRF frames from the input 1Q data to use these frames
as stimulus to DUT.

You create a session between the GUls and the DigRF
Exerciser/Analyzer module to configure and start the
stimulus / capture flow.

Agilent DigRFv4 Protocol Analyzer User's Guide
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Usage Scenarios

RDX Test platform is a flexible and a scalable test solution
providing options to set up, configure, and use its software
and hardware components in different combinations to suit
your specific test scenario.

This topic describes some usage scenarios of the N4343A
and N5444A modules of the RDX test platform specifically
for capturing and analyzing DigRF data.

Active DigRF protocol level testing and validating a DUT independently

In active DigRF testing scenarios, DigRF Exerciser emulates
the peer device and communicates with the DUT
(RFIC/BBIC) as an active DigRF link partner over the DigRF
link. You can use either the stimulus or capture or both
capabilities of DigRF Exerciser to actively test a DUT. The
active testing scenarios are described below.

Providing DigRF Stimulus to an RFIC/BBIC for DigRF testing

You can test an RFIC or a BBIC at the DigRF protocol level
by stimulating it using the DigRF Exerciser module. DigRF
Exerciser can emulate an RFIC or a BBIC to act as the
DigRF link partner and exercise and stimulate the DUT with
various customized DigRF control and data frames.

By emulating an RFIC or a BBIC, DigRF Exerciser lets you
test the DUT independently for DigRF protocol compliance
without the peer device availability or interference.

Capturing Tx and Rx DigRF data for digital analysis

You can use DigRF Exerciser to capture the DigRF frames
exchanged over the DigRF link for debug and analysis at the
digital level. You can capture DigRF data from the Tx and Rx
lines simultaneously.

When you want to capture DigRF data from both Tx and Rx
lines simultaneously while providing stimulus, you can use
the DigRF Exerciser's dual capture feature. Using this
feature, you can capture the traffic flowing both ways, that
is from the DUT and to the DUT. For dual capturing,
Exerciser performs time-corelated capturing that is, it
captures the Rx data in relation to the Tx data.

Agilent DigRFv4 Protocol Analyzer User’s Guide 19
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Logic Analyzer software is integrated with the DigRF
Exerciser module to get the captured data from this module
and display it for analysis.

The following figure depicts a dual capture usage scenario
using the DigRF Exerciser module. In this scenario, both the
stimulus and capture capabilities of DigRF Exerciser module
have been used.
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Figure 2  Data capture usage scenario

In the above figure, a connection has been made to a DigRF
Exerciser module by creating a session between Logic
Analyzer software and DigRF Exerciser module. Using this
session, you configure, control, and start the data capture
and obtain the captured data from DigRF Exerciser memory
and display it in the Logic Analyzer GUI. Once the DigRF
packets are available in the Logic Analyzer GUI, you can add
DigRF Analysis tools in the Logic Analyzer GUI to analyze
the captured data. For instance, Packet Decoder and Packet
Viewer are used in the above figure to decode and view the
captured DigRF data. You can also use Signal Extractor to
extract digital I/Q data from the captured frames and
display it with Listing or Waveform windows or send it to
the 89601A VSA software for further analysis.
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Refer to the topics Configuring a Tx or Rx Data Capture
Setup on page 36, Configuring a Dual Capture Setup on
page 44, and Obtaining/Acquiring the Captured Data on
page 55 to know more about how to use the DigRF Exerciser
/ Analyzer modules to capture data and how to analyze it
using the DigRF Analysis tools.

Passive testing for RFIC and BBIC integration issues

[P0 gt D g

When the RFIC and BBIC are integrated, you can passively
probe the DigRF link between these ICs using the DigRF
Analyzer module. This enables you to monitor the link
transparently with non intrusive probing. The probe captures
the data exchanged between an RFIC and a BBIC and
provides it to the DigRF Analyzer module. You can view the
captured data in Logic Analyzer and then analyze it using
various DigRF Analysis tools.

The following figure depicts this usage scenario.
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Figure3  Passive testing

In the above figure, a probe is used on a DigRF link between
an RFIC and a BBIC to capture Tx and Rx data. A session is
created between the Logic Analyzer software and DigRF
Analyzer module to configure the data capture settings and
acquire the captured data from the DigRF Analyzer module's
memory to Logic Analyzer GUI. The data capture is started
from the Logic Analyzer GUI and captured data is decoded,
viewed, and analyzed using the DigRF Analysis tools in Logic
Analyzer GUI. The captured data helps you analyze whether
or not the BBIC and RFIC work together and identify any
integration issues between these. Refer to the topic Testing
BBIC and RFIC Integration on page 103 to get a detailed
description.

RFIC characterization in digital and RF domains

You can do the complete testing of the Transmit and Receive
paths of an RFIC in digital and RF domains using the
Agilent RF tools in combination with RDX test platform
components. Together, these provide digital stimulus and
analysis for the digital IQ data and RF stimulus and analysis
for the RF antenna side to help you do cross domain testing
of an RFIC.

You can validate whether or not the RFIC is able to:

e generate the digital IQ data and packetize it in DigRF
frames for transmission over the DigRF link to BBIC.

¢ receive the DigRF frames from BBIC over the DigRF link,
depacketize these into 1Q data, and transmit over the air
interface.

The following figure depicts the usage of RDX test platform
with Agilent RF tools to do RFIC testing in digital and RF
domains.
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Figure4  RFIC Testing

In the above figure, the RFIC transmit path (transmitting to

air interface) testing is done. Refer to the topic Cross

Domain Testing of an RFIC on page 97 to get a detailed
description.
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Testing and Validating an RFIC or a
BBIC over the DigRF link

Generating DigRF Stimulus 26

Capturing and Obtaining the DigRF Data for Analysis 30
Example - DigRF Data Capture 68

Performing DigRF Protocol Level Testing 77

Analyzing the Captured DigRF Data 83

This chapter describes how you can test and validate a BBIC
or an RFIC over the DigRF link by using the capture
capabilities of the DigRF Exerciser and Analyzer modules.

This chapter also provides some examples of how you can
use the captured DigRF data to perform DigRF protocol
testing and analysis.
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Generating DigRF Stimulus

26

Overview

To provide DigRF stimulus to an RFIC or a BBIC, you use
the stimulus capabilities of the N5343A DigRF Exerciser
module. This module provides two GUIs - Protocol Exerciser
for DigRF and DigRF Test Wizard to configure and start the
stimulus flow. The online help that accompanies each of
these GUIs describe the stimulus capabilities in detail.

This online help only covers how to generate a DigRF
stimulus file using the Signal Inserter tool that gets installed
with the Agilent Logic Analyzer software. You can use this
generated stimulus file to send control and data DigRF
frames as stimulus from the DigRF Exerciser module to an
RFIC/BBIC.

Generating DigRF Stimulus Using the Signal Inserter tool

You can generate DigRF stimulus to stimulate an RFIC or a
BBIC from DigRF Exerciser emulating the other link partner
by using the following two ways:

e Generating a DigRF stimulus file having a sequence of
data ad control frames using the Signal Inserter tool.

e Creating data and control frames using the frame
templates available in the Protocol Exerciser for DigRF
GUI or the DigRF Test Wizard GUI. You can refer to the
online help accompanying each of these GUIs to know
more about this method of generating stimulus.

This topic describes how you can generate a DigRF stimulus
file using the Signal Inserter tool. This tool converts the raw
IQ data and user-defined control information to DigRF
compliant data and control frames in a DigRF stimulus file.
After generating the DigRF stimulus file, you can import the
frames contained in this file into the Frame Configuration
page of the Protocol Exerciser for DigRF GUI. These
imported frames can then be sent as stimulus to DUT. Refer
to the online help available with the Protocol Exerciser for
DigRF GUI to know more about importing frames from a
stimulus file.

A stimulus file created using Signal Inserter can ease the
procedure of setting up or initializing a DUT by sending
stimulus in a predefined controlled sequence.
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You can insert either the control or data frames or a
combination of both control and data frames in a stimulus
file generated using Signal Inserter.

The following are the key components in the generation of a
DigRF v4 compliant stimulus file using Signal Inserter:

Input signal file for generation of data frames - In
Signal Inserter, you can use an IQ data signal file as the
input file for the generation of DigRF data frames. Signal
Inserter supports various types of file formats for this
input signal file. For instance, you can use a signal file
generated using Agilent’s Signal Studio software as the
input file or a two column ASCII decimal file as the input
file format.

Settings for the generation of DigRF packets from the
input signal data - You specify the DigRF related settings
such as Data format or customized IQ data size and
number of IQ pairs and the data rate. Based on these
settings, Signal Inserter generates DigRF frames from the
input signal data.

Input file for the generation of control frames - You
specify the ASCII format CSV input files to insert control
frames in the Init and Main blocks of DigRF Exerciser
while providing stimulus.

Output Signal Inserter stimulus file - You specify the
name and location of the output Binary Data file (.bdf)
and Licensed Binary Data File (.1df) that you can use as
the DigRF stimulus file. Based on the input signal file and
input files for control frames, Signal Inserter generates
DigRF data and stores this data in the specified output
file. The output files (.bdf and .l1df) are generated along
with the TCL script.

To generate a DigRF stimulus file

1

Launch the Signal Inserter tool by clicking Start >
Programs > Agilent Logic Analyzer > Signal Inserter
option on the Windows task bar.

The Agilent Signal Inserter tool is displayed.
There are following tabs to generate DigRF stimulus.

Click the Generate DigRFv3 tab to generate a DigRF
V3 complaint stimulus file.

Click the Generate DigRFv4 tab to generate a DigRF
V4 complaint stimulus file.

Click the Help button to get a detailed description of
fields in each of these tabs.
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4 After specifying the input files, DigRF settings, and output
file name and location, click the Generate the Output

LDF and TCL files button.

Signal Inserter file - Example

The following screen displays the options set in Signal
Inserter to generate a DigRFv4 complaint stimulus file
containing a sequence of data frames of the LTE R8 Rx
format. A Signal Studio file (.wfm) is used as the input
signal file. HS Primary 1.x has been selected as the speed
mode for the transmission of these data frames as stimulus

to BBIC.

{™ Agilent Signal Inserter

Translate DigRFw4 Generate CSI-2/DS1 Translate CSI-2/DS] ) Generate 10
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Figure 1  Settings for a DigRFv4 compliant stimulus file
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As per the settings displayed above, the following three files
are generated at the specified location on clicking the
Generate the Output LDF and TCL files button:

¢ Basic_downlink_LTE.lpg
¢ Basic_downlink_LTE.ldf
¢ Basic_downlink_LTE.bdf
¢ Basic_downlink_LTE.tcl

DigRF frames from the Basic_downlink_LTE.ldf and
Basic_downlink_LTE.bdf file can be imported in the Protocol
Exerciser for DigRF GUI to send these data frames as
stimulus.
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Capturing and Obtaining the DigRF Data for Analysis

30

Overview

The following diagram illustrates the basic sequence of the
capture flow using the N5343A Exerciser/N5344A Analyzer

modules followed by

a brief description of this flow.

Establisha connection
between DigRF Exerciseror
Anglyzer hardware end Logic

Analyzer GUI

Configure the reguired link
nd dota capture settings

ir Logic Analyzer GUI

Start the data capturs
from Logic Analyzer GUI

Obtain/acguire the
captured data into Logic

Analyzer GUI

Wiew the acquired data
online in Logic Analyzer
GUl

Save the gcguired detgin g

file

Figure 2  Capture flow

View the acquired data
offlinein Logic Analyzer
Gl

Capturing DigRF data

In RDX Test platform, you can use the following modules to

capture DigRF data

for validation and analysis:
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¢ DigRF Exerciser module (N5343A): You should use this
module when you want to test and analyze an RFIC or a
BBIC independent of the other link partner. DigRF
Exerciser emulates the other link partner in this case.
Using this module, you can capture either the TxData or
RxData or the traffic flowing both ways, that is from the
DUT to DigRF Exerciser and vice versa.

¢ DigRF Analyzer module (N5344A): You should use this
module when you want to capture the data exchanged
between the integrated RFIC and BBIC to analyze and
resolve the integration issues. Using this module, you can
capture either the TxData or RxData or the traffic flowing
both ways between the RFIC and BBIC.

For data capture, a session is needed with the DigRF
Exerciser or Analyzer module to establish a connection
between the module and the Logic Analyzer GUI. Then, you
need to configure the link and data capture settings based
on which the data capture is done.

Obtaining DigRF data

After capturing, you need to obtain/acquire the DigRF data
captured using either DigRF Exerciser or Analyzer module
into the Logic Analyzer GUI for viewing and analyzing it.

Viewing the captured DigRF data

You can use various DigRF Analysis tools to view and
analyze the DigRF data obtained in the Logic Analyzer GUI.
There are two ways to view the obtained data in Logic
Analyzer GUI:

¢ Online - This method requires a connection between the
Logic Analyzer GUI and the DigRF Exerciser / Analyzer
hardware.

e Offline - This method does not require a connection
between the Logic Analyzer GUI and DigRF
Exerciser/Analyzer hardware used for capturing data.
While obtaining the captured data from the module, you
can save the data in a file and later view it offline in the
Logic Analyzer GUI.

VSA integration capability

You can choose to integrate the run routines of Agilent's
89601A VSA and Agilent Logic Analyzer software so that
VSA can draw real-time graphs from the data captured using
the DigRF Exerciser/Analyzer module.
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The topics that follow describe how to capture the TxData,
RxData, or both sides data, how to obtain this data in Logic
Analyzer GUI, and how to view it in online and offline
modes.
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Establishing a Connection with DigRF Exerciser/Analyzer Module

To capture Tx or Rx DigRF data, you first need to establish
a connection between the Logic Analyzer GUI and the DigRF
Exerciser or Analyzer module that you have decided to use
for the data capture. By establishing this connection, you
can control, configure, and use the data capture capabilities
of the DigRF Exerciser or DigRF Analyzer module through
the Logic Analyzer GUIL

You establish this connection by creating a session or using
an existing session on the system controller PC that hosts
the Logic Analyzer GUI. Before establishing the connection,
ensure that the system controller PC is connected to the
chassis that has the DigRF Exerciser or Analyzer module
hardware.

To establish a connection

1 Launch the Logic Analyzer GUI by clicking Start >
Programs > Agilent Logic Analyzer > Agilent Logic
Analyzer option on the Windows task bar.

The Offline Startup Options dialog box is displayed.

2 Click Continue Offline to start the Logic Analyzer
application in offline mode, that is, not connected to the
Logic Analyzer hardware. To perform DigRF data capture
or analysis, you do not need connectivity to the Logic
Analyzer hardware.

The Agilent Logic Analyzer GUI is displayed.

3 Click Setup > Add External Protocol Analyzer.... from
the main menu of Logic Analyzer GUL

The External Protocol Analyzer dialog box is displayed.
You use this dialog box to create a session, use an
existing session, and setup and control the data capture.

4 Depending on whether you are using DigRF Exerciser or
Analyzer module for data capture, select
DigRFv4Exerciser or DigRFv4Analyzer as the session
type from the Select Session Type listbox.

b If a session already exists with DigRFv4Exerciser or
DigRFv4Analyzer, use that session by:

a Clicking Get Session List to display a list of available
sessions of the selected session type in the open list.

b From the list of sessions available on the server,
selecting a session and then clicking Connect to a
Session.
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Connected appears in the Connected column for the
selected session which indicates that a connection has
been created with DigRF Exerciser/Analyzer module.

6 If a session does not exists, you can create a new session
with DigRFv4Exerciser or DigRFv4Analyzer:

a Click Create New Session.

The Create New Session dialog box is displayed.

b The module number for the DigRF Exerciser or the
Analyzer module connected to the system controller
are displayed along with the status of the module.
Select the module with which you want to create a
session for data capture.

¢ Click OK.
A new session is created with the selected module. The
session details are displayed in the Session list.

7 Select this newly created session from the list and click

Connect to a Session.

Connected appears in the Connected column for the
selected session which indicates that a connection has
been created with DigRF Exerciser/Analyzer module.

Once a connection is successfully established through a
session, the following additional tabs (besides the Connection
tab) are added in the External Protocol Analyzer dialog box.
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You can then use these additional tabs to configure and
control the data capture with the selected DigRF Exerciser
or Analyzer module with which the session has been created.

Agilent DigRFv4 Protocol Analyzer User’s Guide 35



2

36

Testing and Validating an RFIC or a BBIC over the DigRF link

Configuring a Tx or Rx Data Capture Setup

When a session is created between the DigRF Exerciser /
Analyzer module and the Logic Analyzer GUI, you can
configure the data capture settings for the DigRF Exerciser/
Analyzer module. For instance, you can configure the DigRF
link direction for which data capture should be done, a
trigger condition that should start the data capture, and the
frames that you want the module to capture.

To configure these settings for data capture, you use various
tabs in the External Protocol Analyzer Setup dialog box in
Logic Analyzer GUI. This is the same dialog box using which
you created a connection between the DigRF Exerciser /
Analyzer module and the Logic Analyzer GUI. After creating
a connection, the relevant tabs are automatically added in
this dialog box for configuring the data capture.

This topic describes how to configure the data capture
settings to capture data over either a TxData or an RxData
sublink using DigRF Exerciser / Analyzer module. To know
how to perform dual capture on a DigRF link, refer to the
topic Configuring a Dual Capture Setup on page 44.

To configure a Tx or Rx data capture setup, you need to set:
* a connection with DigRF Exerciser/Analyzer module
e link and data capture properties

* trigger condition(s) if you want to start capture on a
trigger

¢ checks to be performed on the frames received in capture
memory of DigRF Exerciser/Analyzer

Connection with DigRF Exerciser/Analyzer module

1 In the Logic Analyzer GUI, access the External Protocol
Analyzer Setup dialog box for the module that you added
with the connection to the DigRF Exerciser or Analyzer
hardware. To do this, click the Connection Setup icon
displayed in the module that you added for data capture
in the Overview tab of the Logic Analyzer GUI. To know
how to create a connection, refer to the topic Establishing
a Connection with DigRF Exerciser/Analyzer Module on
page 33.

2 Ensure that a session is created in the Connection tab

with the DigRF Exerciser / Analyzer module.
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Set link and data capture properties

1

Click the Properties tab in the External Protocol
Analyzer Setup dialog box.

Select the link direction in which you want to do data
capture.

If you are using DigRF Exerciser for data capture:

Tx means the data transmitted by DigRF Exerciser will
be captured.

Rx means the data received by DigRF Exerciser will be
captured.

If you are using DigRF Analyzer for data capture:

Tx means data transmitted on the TxData sublink
(BBIC to RFIC) will be captured.

Rx means data transmitted on the RxData sublink
(RFIC to BBIC) will be captured.

Select the DigRF protocol applicable for the DigRF link on
which you want to perform data capture. There are two
options, V4 which means DigRFv4 0.60 and V3 which
means DigRFv3. If you select the REV 70 checkbox, it
means the DigRFV4 0.70 protocol.

From the RX Lanes group box, select the number of lanes
on which data is received in the capture memory of
DigRF Exerciser or Analyzer module. For instance, if you
are capturing the data transmitted by Exerciser (Tx data),
then number of lanes are applicable for the Tx lanes of
Exerciser. If you are using DigRF Exerciser to provide
stimulus for this data capture, then the number of lanes
should not clash with the number of lanes set for the
stimulus in the Protocol Exerciser for DigRF GUI. If it
clashes, then the data is not captured. By default, the
number of lanes match the number of lanes set in the
stimulus settings.

In the RX Polarity group box, set the polarity for the
lanes on which data is received in the capture memory of
DigRF Exerciser or Analyzer module. If you are using
DigRF Exerciser to provide stimulus for this data capture,
then the polarity of lanes should not clash with the
polarity of lanes set for the stimulus in the Protocol
Exerciser for DigRF GUI. If it clashes, then the data is not
captured. By default, the polarity of lanes match the
polarity set in the stimulus settings.
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1"

From the Clock Source group box, select the source for
the reference clock if you are using DigRF Exerciser
module for data capture. You can choose from the
following options:

Internal: Select if you want to use DigRF Exerciser's
internal or onboard oscillator clock as the source.

External: Select if you want to use an external clock
source, such as a DUT clock source, for DigRF
Exerciser.

Currently, only 26 MHZ is supported as the clock speed in
a capture setup.

From the Mode group box, select the speed mode for the
data capture. If you are using DigRF Exerciser to provide
stimulus for this data capture, then the speed mode
should not clash with the speed mode set for the stimulus
in the Protocol Exerciser for DigRF GUI. If it clashes, then
the data is not captured. This is applicable only for a
DigRF v4 link.

From the Rate group box, select the DigRF interface line
rate. This is applicable only for a DigRF v4 link. The
effective Tx or Rx link speed is also displayed based on
the Mode and Rate combination selected.

In the Capture Setup group box, choose which frames
you want to store in the capture memory of DigRF
Exerciser/Analyzer. You can store:

either all the frames in the configured link direction.

only those frames in the configured link direction
whose first four bytes match the specified pattern.

From the Maximum Capture memory percentage slider,
select the percentage of the capture memory of DigRF
Exerciser module that you want to allocate for the storage
of data captured in the configured link direction. This lets
you divide the capture memory between Tx and Rx data
captured using the DigRF Exerciser module. This step is
not applicable if you are using the DigRF Analyzer
module for data capture. Unlike the DigRF Exerciser
module, the capture memory of DigRF Analyzer module is
not divided between the Tx and Rx data capture.
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The DigRF Exerciser and Analyzer modules have 512 MB of capture
memory to store the captured data. Out of this 512 MB of memory, the
captured data is stored in 380 MB. The rest of memory (approximately 132
MB) is consumed by internal bookkeeping logic. If you are capturing data
using the DigRF Exerciser module, you can divide this 380 MB between the
Tx and Rx data captured.

12 In the Maximum Trace Size (%) field, specify the
percentage of the maximum capture memory of
Exerciser/Analyzer module to be used for storing the total
(pre and post trigger) capture trace.

13 In the Maximum Pre trigger trace size (%), specify the
percentage of the maximum trace size to be used for
storing the captured data before the capture trigger
condition specified in the Trigger tab is met. The
remainder of the memory allocated for the maximum
trace size is used for storing post trigger data capture.

14 Select the Go Online checkbox to ensure that clicking the
¥ Run toolbar button starts the data capture as well

as uploads the captured data from the memory of DigRF
Exerciser/Analyzer into Logic Analyzer GUI for display
and analysis. If this checkbox is not selected, then you
first need to start the data capture using the Start button
in the Status tab of this dialog box. Then, you need to
click the ® Run toolbar button to upload the captured
data from the memory of DigRF Exerciser/Analyzer into
Logic Analyzer GUI. Selecting this checkbox eliminates
the need for explicitly clicking the Start button to start
the data capture. Refer to the topics Starting the Data
Capture on page 52 and Obtaining/Acquiring the Captured
Data on page 55 to know more.

15 Select the Auto Probe Configuration check box to ensure
that the probe used with the DigRF Analyzer module to
passively probe the link is automatically configured as per
the data capture settings. This option is disabled if you
use DigRF Exerciser for data capture.

The module that you added for data capture in the Overview
tab of the Logic Analyzer GUI now contains the link and
data capture settings. The following screen displays a module
that has the settings for capturing the data transmitted from
the DigRF Exerciser module.
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Set trigger condition(s) to start capture on a trigger

In this tab, you can enable the data capture to start only
when a specified trigger condition is met. The data captured
when the trigger condition is met is stored in the post
trigger capture memory of DigRF Exerciser/Analyzer module.
The maximum size of the post trigger capture trace is
determined by the capture memory settings that you
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configured in the Properties tab. The capture stops
automatically when the allocated post trigger capture
memory is full.

1 Click the Trigger tab in the External Protocol Analyzer
Setup dialog box.

2 Select the Enable capture on trigger checkbox to ensure
that the data capture starts only when the trigger
condition(s) that you specify in this tab are met.

3 Specify the patterns that serve as the conditions to start
data capture. You can specify upto four patterns, each
comprising of four bytes with the first byte to match the
header and the next three bytes to match the payload of
a captured frame. During the data capture flow, the
header and payload of the frames in the configured link
direction are checked against these patterns. If the first
four bytes of a frame (first byte for header and the next
three bytes for payload) match with one of these patterns,
the trigger condition is met and the data is stored in the
post trigger capture memory. You can also use a value of
XX in a pattern to indicate that this byte in the pattern
can match any value in the corresponding byte in the
frame. Also, if you specify a pattern value with less than
four bytes, the remaining bytes in the pattern are
automatically filled by XX to match any value for these
bytes in the frame. For instance, if you specify the
pattern as XX55FF55 Hex, then the frames with any value
in the header and 55FF55 pattern for the first three bytes
of payload will trigger the data capture. To get an
example of trigger patterns, refer to the topic Example -
DigRF Data Capture on page 68.

4 You can select the Trigger out checkbox displayed with
each pattern field to send a trigger out pulse when a
frame in the configured link direction matches the
pattern. The trigger out pulse is sent from the DigRF
Exerciser/Analyzer module that you used for data capture
to the test equipment connected to its Trigger Out
Connector pin.

b Besides specifying patterns as the trigger conditions, you
can also specify an external trigger in signal as the trigger
condition to start data capture. If you select the External
trigger in checkbox, the data capture starts when a
trigger in signal is received by DigRF Exerciser/Analyzer
module on its Trigger in connector pin from another test
equipment.
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To get an example of trigger conditions set for the data
capture, refer to the topic Example - DigRF Data Capture on
page 68.

Set checks to be performed on the captured frames

1

Click the Capture Options tab in the External Protocol
Analyzer Setup dialog box.

Deselect the checkboxes in the Receive frame checks
group to enable the frame level checks to be performed
on the captured frames. You can deselect the Disable CRI
checking checkbox to ensure that the captured frames are
checked for the missing or incorrect CRI number. Based
on the checks that you select here, the Error counters in
the Status tab are updated for the errors encountered in
the captured frames.

In the Expected length of DLC frames group box, set the
expected length of the captured data frames. DigRF
Exerciser uses this length to check A captured data frame
is checked to match the expected length specified for that
DLC type. A Frame with length error is reported in the
Status page if length checking is enabled and a captured
data frame crosses the expected length.

The Probe Configuration group box is enabled if you are
using the DigRF Analyzer module for data capture. You
can select the type of configurations that you want to use
for the probe connected with the DigRF Analyzer module
to passively probe the link. If you want to capture high
speed DigRFv4 data with lower Sync and Prep values
(preferred values - Sync=b5 and Prep=4) using the DigRF
Analyzer module, then select the V4 Dual Probing
configurations for the probe. If dual probing
configurations are not used, then in HS- BURST

non- continuous mode, DigRF Analyzer can capture data
correctly only with higher values of Sync (>10) and Prep
(>4).

You can save the data capture configurations done in the Logic Analyzer
GUl in a .ala configuration file. To save the configurations, click File ->
Save in the Logic Analyzer GUL.

You can change the link or data capture settings for a
module by clicking the [; ][3 Hﬁ”gm] icons displayed on the
module. -
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Once the module is ready with the data capture settings, you
can start capturing the data.

Agilent DigRFv4 Protocol Analyzer User’s Guide 43



2

44

Testing and Validating an RFIC or a BBIC over the DigRF link

Configuring a Dual Capture Setup

This topic describes how you can configure the data capture
settings in the Logic Analyzer GUI to capture the
bidirectional data (Tx as well as Rx) over a DigRF link. The
usage of both DigRF Exerciser and Analyzer module is
described to perform dual capture.

Using DigRF Exerciser module

When you perform dual capture using the DigRF Exerciser
module, it captures the data that it transmits to the DUT (Tx
data) as well as the data that it receives from the DUT (Rx
data) over the DigRF link. Both the Tx and Rx data are
stored in the Capture memory of the DigRF Exerciser
module. You can configure how the total capture memory
size of the DigRF Exerciser module should be divided to
store the captured Tx and Rx data. The total size of the
capture memory of the DigRF Exerciser module is 512 MB.
Out of the total 512 MB of memory, the captured data is
stored in 380 MB. The rest of memory (approximately 132
MB) is used by internal bookkeeping logic. You can divide
this 380 MB of memory between the Tx (data transmitted by
DigRF Exerciser) and Rx (data received from DUT) storage.

To perform dual capture using the DigRF Exerciser module, you should
have the required license of the DigRF Exerciser module with the dual
capture capabilities. You can add this license using the License
Programmer tool.

To configure dual capture setup using the DigRF Exerciser
module:

1 Configure the data capture setup for Tx data capture
(data transmitted from DigRF Exerciser). To do this:

a Access the External Protocol Analyzer Setup dialog
box in the Logic Analyzer GUI.

b Ensure that a session is created between the DigRF
Exerciser module and Logic Analyzer GUI. Refer to the
topic Establishing a Connection with DigRF
Exerciser/Analyzer Module on page 33 to know more.

¢ Follow the steps mentioned in the topic Configuring a
Tx or Rx Data Capture Setup on page 36 to create a
setup for the Tx data capture. Ensure that:

Agilent DigRFv4 Protocol Analyzer User's Guide



Testing and Validating an RFIC or a BBIC over the DigRF link 2

the Link direction is set to Tx in the Properties tab to
make these settings applicable for Tx data capture, that
is capturing the data transmitted by DigRF Exerciser.

the percentage of total memory that you want to
allocate to the Tx data storage is set in the Maximum
Capture Memory (Tx) field in the Properties tab.

2 Configure the data capture setup for Rx data capture
(data received by DigRF Exerciser). To do this:

Access the External Protocol Analyzer Setup dialog
box in the Logic Analyzer GUI.

Connect to the DigRF Exerciser module using the same
session as used in step 1 (Tx data capture). Refer to
the topic Establishing a Connection with DigRF
Exerciser/Analyzer Module on page 33 to know more.

Follow the steps mentioned in the topic Configuring a
Tx or Rx Data Capture Setup on page 36 to create a
setup for the Rx data capture. Ensure that:

the Link direction is set to Rx in the Properties tab to
make these settings applicable for Rx data capture, that
is capturing the data received by DigRF Exerciser.

the percentage of total memory that you want to
allocate to the Rx data storage is automatically set in
the Maximum Capture Memory (Rx) field in the
Properties tab. This setting is calculated based on the
memory that you allocated for the Tx data storage in
Step 1.

The following screens display a Tx (data transmitted by
DigRF Exerciser) and then an Rx (data received by DigRF
Exerciser) data capture module.
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Figure3  Tx data capture module
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Figure4 Rxdata capture module

Once the data capture module setups are added in Logic
Analyzer, you can add the Packet Decoder and Packet Viewer
tools to complete the configuration of data capture.

When you start dual capture as per the configured settings,
DigRF Exerciser captures the Rx data in relation to the Tx
data, that is, it captures the stimulus transmission and the
response to the transmission. The following screen displays a
sample output of the dual data capture in the Logic Analyzer
GUI To get a detailed example of how to view dual capture
data, refer to the topic Viewing the Captured DigRF Data
Online on page 58.
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Figure 5 Dual data capture results

NOTE To get co-related data from the dual capture setup, ensure that you use the

same Packet Viewer window in Logic Analyzer GUI to view the packets
captured in Tx as well as the Rx direction. Refer to the topic Viewing the
Captured DigRF Data Online on page 58 to know how you can view
the bidirectional data captured over a DigRF link.

Using DigRF Analyzer module

You can perform dual capture using the DigRF Analyzer
module by monitoring a DigRF link between two DUTs (BBIC
and RFIC) and capturing the DigRF data flowing both ways
with the help of a flying lead or a midbus probe.

To accomplish dual capture, you need to configure two data
capture setups in Logic Analyzer GUI, one for Tx data
capture and another for Rx data capture. Here, Tx data
capture means capturing data on the TxData sublink that is,
BBIC to RFIC. Rx data capture means capturing data on the
RxData sublink, that is, from RFIC to BBIC.

Unlike the DigRF Exerciser module, you do not divide the
capture memory (380 MB) of DigRF Analyzer into Tx and Rx
capture memory.
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Once the data capture module setups are added in Logic
Analyzer, you can add the Packet Decoder and Packet Viewer
tools to complete the configuration of data capture.

To get co-related data from the dual capture setup, ensure that you use the
same Packet Viewer window in Logic Analyzer GUI to view the packets
captured in Tx as well as the Rx direction. Refer to the topic Viewing the
Captured DigRF Data Online on page 58 to know how you can view
the bidirectional data captured over a DigRF link.
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Configuring Data Capture with VSA Integration

This topic describes how you can configure the data capture
setup to ensure that the captured data is simultaneously
sent from Logic Analyzer to the VSA GUI for further RF
analysis. The VSA integration with the data capture enables
VSA to generate real time graphs from the captured data
received from the Logic Analyzer GUI. This topic describes
the configurations that you need to perform on the Logic
Analyzer GUI and the VSA GUI to enable integration of VSA
while data capture for online analysis of the captured data.

When integrated with data capture, VSA runs to the end of
the current Logic Analyzer data capture buffer and instructs
or triggers the Logic Analyzer to run again for recapture.

Configuring Logic Analyzer GUI for online analysis using
VSA

1 Configure the Tx or Rx data capture setup as stated in
the topic Configuring a Tx or Rx Data Capture Setup on
page 36. In this capture setup configuration, select the Go
online checkbox to ensure that you do not have to
manually start and stop data captures in the Logic
Analyzer GUI when VSA triggers the Logic Analyzer GUI
for recapture.

2 Ensure that the post trigger capture memory of the DigRF
Exerciser/Analyzer module is set to 100%. This is
necessary so that pre trigger memory is not utilized at all
and all the captured data gets filled in the post trigger
memory. Refer to the topic Configuring a Tx or Rx Data
Capture Setup on page 36 to know how to set this
memory.

3 Ensure that the data capture on trigger is enabled with
all XX masking as the trigger pattern. This step ensures
that the trigger condition is met immediately when the
data capture starts and the post trigger memory starts
filling. When the VSA trigger type is free-run, it ignores
any trigger setup on the Logic Analyzer. VSA then
processes the input data as quickly as possible, without
waiting for any kind of triggering signal.

Configuring the VSA GUI for online analysis of captured
data

1 Start the VSA GUIL
2 Link the VSA GUI to the Logic Analyzer application.

a VSA gets the Logic Analyzer address using the 89600
I0 Connections software utility. The 89600 10
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Connections software utility is installed with the VSA
software and is located at Start > (All) Programs >
Agilent 89600 VSA > Logic Analyzer > 10
Connections. If the Logic Analyzer application resides
on the same PC as the VSA, then use the name
"localhost."

b In the VSA GUI, click Utilities > Hardware > ADC 1.
Clear Simulate Hardware if currently selected and
select Agilent VSA Logic Analyzer Input. VSA will
then link to the Logic Analyzer application.

To get detailed information on configurations in the VSA
GUI, refer to the VSA online help.

You also have the option to analyze the captured data in
VSA in offline mode, that is no connection is needed with
the DigRF Exerciser/Analyzer for analysis. Refer to the topic,
Analyzing Captured Data using VSA on page 93 to know
more.
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Starting the Data Capture

After you have added the required modules with the data
capture settings in the Overview tab of the Logic Analyzer
GUI, you can start the data capture. On starting the data
capture, the hardware (DigRF Exerciser or Analyzer module)
that you have selected for data capture, starts capturing the
data as per your configured settings. This captured data is
stored in the memory of the DigRF Exerciser / Analyzer
module as per the maximum capture memory that you
specified in the data capture setup. The statistics for data
capture are updated simultaneously in the Logic Analyzer
GUI to help you ascertain whether or not the frames are
getting captured.

If you are using both the stimulus and capture capabilities of DigRF
Exerciser, then ensure that you start the data capture in Logic Analyzer
GUI before starting the stimulus in the Protocol Exerciser for DigRF GUI. If
this sequence is not followed, the number of frames captured is displayed
as 0 in Logic Analyzer GUI.

To start the data capture:

If the Go Online checkbox is not selected in the Properties
tab of the External Protocol Analyzer Setup dialog box:

1 In the Logic Analyzer GUI, access the External Protocol
Analyzer Setup dialog box for the module that you added
with the required data capture settings. To do this, click
the Status icon displayed in the module in the
Overview tab of the Logic Analyzer GUI.

The Status tab of the External Protocol Analyzer Setup
dialog box is displayed.

2 Click the Start button in the Status tab.

On starting the data capture, the DigRF Exerciser or
Analyzer module with which the session is created starts
capturing data in the configured link direction (Tx or Rx).
The Capture State is displayed as Running in the Status tab.
The Statistics and error counters for the data capture are
simultaneously updated during the capture. However, the
total number of frames captured is updated when the data
capture stops automatically or you stop it manually.
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Figure 6 Data capture status

The capture stops:

* automatically when the capture memory of the module
that you specified to store the captured data is full.

e if you manually stop the capture by clicking Stop in the
Status tab of the External Protocol Analyzer Setup dialog
box for the module.

Once the data capture has stopped, you need to obtain/acquire the
captured data from the DigRF Exerciser/Analyzer module's memory into
the Logic Analyzer GUI by clicking the |p.. toolbar button. Once the
captured data is obtained in the Logic Analyzer GUI, you can decode the
packets and view it using Packet Viewer.
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If the Go Online checkbox is selected in the Properties tab
of the External Protocol Analyzer Setup dialog box:

1 Click the g Run toolbar button in Logic Analyzer GUL
Clicking this button starts the data capture as well as
uploads the captured data into the Logic Analyzer GUI for
display and analysis. In this case, you need not start the
data capture using the Start button in the Status tab of
the External Protocol Analyzer Setup dialog box.
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Figure 7 Data capture with Go Online selected

The Capture State is displayed as Running in the Status tab.
The Statistics and error counters for the data capture are
simultaneously updated during the capture. However, the
total number of frames captured is updated when the data
capture stops automatically or you stop it manually. When
the data capture stops automatically or manuallv by either
clicking Stop in the Status tab or clicking the Stop
toolbar button, the data is available in the GUI for display
and analysis.
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Obtaining/Acquiring the Captured Data

Once the data capture starts using the Start button in the
Status tab, the DigRF Exerciser/ Analyzer module stores the
captured data in its memory as per the memory allocation
that you configured for the data capture.

To view and analyze the captured data, you need to
obtain/acquire the captured data from the DigRF Exerciser /
Analyzer memory into Logic Analyzer GUI.

To obtain/acquire the captured data from the DigRF Exerciser / Analyzer
module, a connection (session) is required with the DigRF Exerciser /
Analyzer hardware while obtaining the captured data into Logic Analyzer
GUL. In the absence of this session, the captured data is not acquired.

To obtain the captured data:

1 Click the g Run toolbar button from the Run/Stop
toolbar of the Logic Analyzer GUI. Alternatively, you can
also click the ©| Run Repetitive toolbar button. Both
these buttons perform the same function in case of
captured data acquisition from the DigRF
Exerciser/Analyzer module.

The Status page is displayed with the acquisition details of
the captured data. This page is displayed to show the status
of acquisition if the data capture is in progress and you
have started data acquisition simultaneously or if the data
acquisition is in progress.
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Figure 8 Data acquisition status

All the data captured in the configured direction is acquired
from the connected DigRF Exerciser or Analyzer module
after which the acquisition stops automatically. Or else, you
can also stop the acquisition manually by clicking the Stop
button in Status page. The total number of frames acquired
is displayed in the Frames Captured field after you click
Stop to stop the data acquisition process.

Once the data is acquired, you can view it using DigRF tools
such as Packet Viewer. Refer to the topic Viewing the
Captured DigRF Data Online on page 58 to know more.

The acquired data is not displayed for viewing in tools such as Packet
Viewer until:

e either the data capture has completed.

* or the data capture/acquisition is manually stopped.
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Data Capture and acquisition with the . Run toolbar
button

The g Run toolbar button only acquires the already
captured data from the connected DigRF Exerciser or
Analyzer module. However, you can also use it to perform
both the tasks of starting the data capture as well as
acquiring the captured data with a single click of this
button. To do this, you need to select the Go online check
box in the Properties tab of the External Protocol Analyzer
Setup dialog box while configuring the data capture settings.
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Link Properhiss
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Figure 9 Data capture with the Go online option
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Viewing the Captured DigRF Data Online

This topic describes how you can view the data that you
captured using either DigRF Exerciser or Analyzer module.
Once a session is created and the data is captured and
obtained in the Logic Analyzer GUI, you can view this data
in the Logic Analyzer GUI. You use the DigRF Analysis tools
such as Packet Viewer and Packet Decoder to view the
captured data. This data is available for viewing till you do
not start the acquisitions of another data capture using the
data capture module.

Viewing the unidirectional (Tx or Rx) data capture

In the following example, data sent from BBIC to RFIC
(DigRF Exerciser in this case) on the TxData sublink has
been captured by adding a data capture module for the Rx
side of the DigRF Exerciser.
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Figure 10 Rx data capture module setup
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Using the g Run toolbar button, the captured data has
already been acquired into Logic Analyzer GUI.

To view this acquired data, a Packet Decoder instance is
added with the following settings to decode the captured Tx
packets that is, packets sent from BBIC to DigRF Exerciser
on the TxData sublink. Notice that the Decode bus has been
selected as Tx.

hodules

B My Protacol
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il |
FREE

Tools Windows
— | Packet (M Focket Decode Properties
Decoder-1

Prctocol Select | ASCIl Decode Options

o)

Protocol Selection
Protocal Famiky: [igRF»4_0 G0

Decode Busx [T -

Direction Label Options
[ Wse bood name for direction text

Directior:; iTH @

|Refresh Protocol Fies...|

| ok || cancel | ! Help

Figure 11 Packet Decoder for the captured Tx packets

To view the decoded Tx packets, a Packet Viewer instance
has been added to the Packet Decoder instance. To view the
decoded Rx packets as waveforms, the waveform view has
been added to the Packet Decoder instance.
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Figure 12 Waveform and Packet Viewer for viewing captured data

The captured Tx packets are displayed in the following
screen using Packet Viewer.
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Figure 13 Captured data displayed in Packet Viewer

Viewing the bidirectional data capture

The following is an example of how you can view the data
captured in both Tx and Rx directions (dual capture).

In this example, the following data capture module has been
added to capture the data sent from the BBIC (DigRF
Exerciser in this case) to RFIC. This data capture module
captures the Tx side of DigRF Exerciser.
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Figure 14 Tx data capture module setup

Another data capture module has been added to capture the
data sent from RFIC to BBIC (DigRF Exerciser in this case).

This data capture module captures the Rx side of DigRF
Exerciser.
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Figure 15 Rx data capture module

Using the . Run toolbar button, the Tx and Rx data have
already been acquired into Logic Analyzer GUIL

To view the acquired Tx and Rx data, two Packet Decoder
instances are added to decode the data captured in the Tx
and Rx directions of DigRF Exerciser. The Decode bus has
been selected as Tx for the Packet Decoder instance that
decodes the Tx packets, that is, packets sent on the TxData
sublink from DigRF Exerciser to RFIC. For the other Packet
Decoder instance, the Decode bus has been selected as Rx to
decode the Rx packets that is, packets sent on the RxData
sublink from RFIC to DigRF Exerciser.
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Figure 16 Packet Decoders to decode the captured Tx and Rx packets

To view the decoded Tx and Rx data in co-relation to each
other, both the Rx and Tx Packet Decoder instances are
pointed to the same Packet Viewer window.
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Figure 17 Single Packet Viewer for both Tx and Rx packets

The Packet Viewer window displays the decoded Rx packets
in relation to the Tx packets exchanged over the link.
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Viewing the Captured Data Offline

In RDX test platform, the Logic Analyzer GUI is used to
configure the link and data capture setup and to start the
data capture using either DigRF Exerciser or Analyzer
module. In this mode, a connection is needed between the
Logic Analyzer GUI and the DigRF Exerciser or Analyzer
hardware to control the capture and then obtain the
captured data for viewing in Logic Analyzer GUL

However, once you have obtained the captured data from the
DigRF Exerciser or Analyzer module into the Logic Analyzer
GUI, you can view this data offline. Offline here means no
connection is needed between the Logic Analyzer GUI and
the DigRF Exerciser or Analyzer hardware to view the
captured data. To accomplish this:

1 Configure the settings to save the captured data in a file
while acquiring it into Logic Analyzer GUI

2 Import the saved file in the Logic Analyzer GUI.

3 View and analyze it offline using the DigRF Analysis
tools.

Saving the captured data

You can perform the following steps to ensure that the data
acquired from the DigRF Exerciser/Analyzer module is saved
automatically in the specified file after the data acquisition
is complete.

1 Select Run/Stop > Run Properties menu option from the
Logic Analyzer GUI main menu.

The Run Properties dialog box is displayed.
2 Select the Save after every acquisition check box.

3 In the Base file name field, specify the full path and
name of the file in which you want to save the acquired
data.

4 Select the Module CSV text file (*.csv) option from the
Save as type listbox.

b Click Settings and then select the source from which the
captured data should be saved. For instance, if you have
added a Tx and Rx module for data capture in Logic
Analyzer GUI, then you can select the source as one of
these modules to save the data captured using the
selected module.

6 Click OK.
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Run Properties

Save Opkions
Save after every acquisition
[C] Increment file number betwesn runs, starting with: I_

Base file name: | C1\OFfine_viswing|CapturedDigRFDats

Current Sektings
Filz name:  CapturedCigRFData.csy
Directory:  ClOffine_iewing
Data Ranges: Al Data
Source: My Probocol Analyzer-1

Riapettive Opbions

[] stop running after i acquisitions

Save as type: | Madule C5V ket Fle (*.cov) v

L]

| G || Cancel |[

Help

Figure 19 Settings for saving the captured data

After configuring these settings, the captured data from the
specified source will automatically be saved at the specified
path and file when you obtain the captured data using the

- Run button in Logic Analyzer.

Importing the saved file

To import the captured data from the saved module CSV text file into Logic

Analyzer GUI, you need the Data_Import license.

You can import the saved module CSV text file into the
Logic Analyzer GUI to view the data offline. To do this:

1 Launch the Logic Analyzer GUI
2 C(Click File -> Import.

The Import dialog box is displayed.

3 Select Module CSV Text File as the file type to be

imported and click OK.

4 Browse and select the module CSV text file that you want

to import and click Import.
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The file is imported as a Data Import module in the
Overview tab of the Logic Analyzer GUI. You can then add
the required tools and windows to this module to view and
analyze the imported data offline. To know about the tools,
refer to Introduction to DigRF Analysis Tools on page 83.

The following screen displays a module CSV text file
imported as a Data Import module in Logic Analyzer GUI.
Packet Decoder and Packet Viewer have been added to
decode and view the imported data.

Modules Toals Winidoars

& vy Data Sracket Bl Fack=t
Import-1 - po Decoder-3 s - Viewer-1

A=) (3)(Fropotis ] / {0 I

Figure 20 Imported data module

The following screen displays the DigRF data from this data
import module in Packet Viewer for offline viewing and

analysis.
_FHJ{H!-

Sample Number Direction | CR1 | DigRFwd_0_B0 Packet [ ICLE Command ICLC Argurne
W CCTIIIIITIIIISAEe] T e 00 T Invectace Control Logical Chanael T EmaBle Rxbama Limk[ 7T
=131 Tx 1010 Tx Intecface Control Logical Channel Ping Request |
-124 Tx 000D Tx Inesrface Control Logical Channel Turn Clacsk Tese Hods | 1
-11'."‘ Tx 0001 Tx Interface Control Logical Channel Turn Test Hode Off |
I s =5 B 10 ) IS, Tx 0010 Tx Acknowledgs COnETn LTl Ea L Chane ] 5 L e e e e
=71 Tx 0100 Tx Incecface Control Logical Channel Humber of Lanea for T, i
-54 Tx 0101| Tx Inescface Control Logieal Channel Number of Lanss foar R |
=57 Tx 0110 Tx Intecface Control Logical Channel ARQ [ACE/NACK) Opecati, ]
=50 Tk D111 Tx Incerface Control Logical Channel Fing Reguestc 1

=g Pﬁ 1001 I: Acknowledge Control Logical Elm.'nnal

E 1 —4 Tx 1010 Tx Acknowledge Control Logical Channel

Figure 21 Viewing data offline
You can also perform offline RF analysis of the saved data

using VSA. Refer to the topic Analyzing Captured Data using
VSA on page 93 to know more.
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Example - DigRF Data Capture

68

This topic provides an example of a DigRF data capture flow
created and executed using the Logic Analyzer GUI. The data
capture is done using the DigRF Exerciser module in this
example.

DigRF Data Capture using the Logic Analyzer GUI

This example focuses on the testing of a BBIC independent
of an RFIC. DigRF Exerciser is emulating the missing link
partner - RFIC and is used for sending stimulus to BBIC
(DUT). The stimulus flow is already set using the Protocol
Exerciser for DigRF GUI. In the following sections, the data
capture flow is set to capture the Tx and Rx data exchanged
between BBIC and DigRF Exerciser over the configured
DigRF link. The data received from BBIC (DUT) should start
getting captured when it sends a Number of Lanes for
TxData sublink frame to DigRF Exerciser emulating an
RFIC.

Link configuration for the data capture

To capture data both ways, the following two modules have
been set up in Logic Analyzer GUI. The Tx module captures
the data transmitted by DigRF Exerciser, that is, RFIC in
this case, it captures the data sent by DigRF Exerciser
(RFIC) on the RxData sublink. Notice the link direction has
been set to Tx.
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External Protocol Analyzer Setup for, My Protocol Analy=er-1

Connection | Properties |Trigger Status | Capture Optiohs |

Link Propertisz
Direction Protocol
& Tx @vd Ova
ORx @60 O.70 O10
Clock Source Clock.
) External @26 MHz
() Intermal

Capture Setup

(%) Store all frames

R Lanes — B Polarity
i Lane 1 (& Normal ) Inverted

@z Lane 2 (& Marmal O Irnverted
Mode Rate
) 53 BURST (® Primary

() Secondary

(#)HS-BURST 1.»

1248.00 Mbps

3 Store frames with first 4 butes matching following pattern

I axinnurm capture memony  [Tx]

b aximum Trace Size (%)

b axirnurn Pre Trigger Trace Size [X]

[ Go Orline

Bin_ ¥
N sz
3 4| 570ME of 190.00ME

50 % | 2.85MB of 5.70MB

= Configuration

ok | |

Cahcel ]

[ Help ]

The Rx module captures the data received by DigRF
Exerciser, that is, in this case, it captures the data received
by DigRF Exerciser (RFIC) on the TxData sublink. Notice the
link direction has been set to Rx.
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External Protocol Analyzer Setup for My Protocol Analyzer-2 |;,|E| X

| Connection | Properties |Trigger' Statuz | Capture Options |

Link Properties
Drirection Protocol A Lanes — Az Polarity
(T e O3 01 Lane 1 (& Mamal ) Inverted
(* Ry @60 O.70 Q10| ®2 Lane 2 (%) Normal O Inverted
Clock Source Clock, tode Rate
) External ()26 MHz {55 BURST (%) Primary

3.4 Ml @ HS-BURST 1.x O Secandary

(® Intemal T

1243.00 Mbps

Capture Setup

(% Stare all frames

) Store framesz with first 4 bytes matching following pattemn

| EEn v
M amirmum capture mernony (R e al%
b amirmunn Trace Size [%] K] % | B.70ME of 190.00ME
M awirmum Pre Trigger Trace Size (%) |50 % | 2.85MB of 5.70ME
[ Ga Orline suto Probe Configuration
[ k. l [ Cancel ] [ Help

DigRF Exerciser Capture Setup

The DigRF Exerciser module is capturing data both ways.
Therefore, the capture memory is divided equally between
the Tx and Rx captures. The allocated capture memory for

Rx is further divided into pre trigger and post trigger
capture memory.
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External Protocol Analyzer Setup for My Protocol Analyzer-2 |;||E| x|

| Ennnectinnj Properties iTrigger Statusz || Capture Options

Link Properties

Direction — -~ Pratocal R Lanes -~ Res Polarity
O Tx mvd w3 (3] Lane 1 (%) Momal () Inverted
© Rx ® B0 O .70 1.0 =2 Lane 2 (&) Mormal () Inverted
Clock Source Clock, b ode A ate
) Extemal )26 MHz () 5Y5 BURST (®) Primary

& H5-BURST 1.x © Secondary
() Internal

1248.00 Mbps

Capture Setup

%) Store all frames

) Stare frames with first 4 bytes matching following pattern

| (B)(Ein_v)
b amimumn capture memory  [Rix) 1L a0
taximurn Trace Size [%) 3 4| B70ME of 190.00MB
M awirmumn Pre Trigoer Trace Size (%) [55 ~ | 2.85MB of 5.70ME
[]Go Online
[ ] 4 ] [ Cancel ] [ Help

Setting Trigger to start capture on the Rx side of DigRF
Exerciser

The data received from BBIC (DUT) should start getting
captured when it sends the Number of Lanes on the
TxData sublink frame to DigRF Exerciser emulating an
RFIC. To accomplish this, a capture trigger is enabled on the
Rx data capture, that is the data received by DigRF
Exerciser from BBIC. The following screen displays the
pattern value XX4002XX Hex specified for this trigger. The
value has been specified matching the payload of the
Number of Lanes on the TxData sublink frame. The first
byte, XX is for the header of the frame and 4002XX are for
the payload of the frame. On encountering a frame matching
this pattern, the data capture should start.
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External Protocol Analyzer Setup for My Protocol Analyzer-2

Enable Capture an Trigger
Trigger Options

| Connection | Fropeties | Trigg=r | Status | Caphure Options|

Paltem Vahee and Mask Trngger Out

[«#] P80

(E)[Hex ¢ [

CIPMY [t sttt Wt okt Moo Rt o 700, () B &) [

CIrM2 [t o i, ol 3l o b 0 (I Bin_%) [

[] External Trigger In

LIPMI  [iontd st st Mo Hoten rooid iordn 1000 (I B8] [

ok | | Cancel | [ Hep |

Starting the capture and stimulus

First, data capture is started as per the capture settings by
clicking the Start button in the External Protocol Analyzer
Setup dialog box. The capture state is displayed as

Triggered representing that a trigger condition has been set

for the data capture.
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External Protocol Analyzer Setup for My Protocol Analyzer-2 (= @ A

| Conneclion | Fropeties | Tiigged Status | Caphwe Dplions

R Link, State

Speed Mode :  [H5 Bust 1.x

Statigtic/E mor Counbeds

Frames with mizzing EOF's or wiong resting .U

Frames recerved includng ernared frames:

Nested frames received;
DLC's recened:

CLC's tecened

CRC errors received
LRI emars received:
HAK s iecened

ALKz ieceived
RETRA&MSs received:
Frames with lenglh esmo:

Caphue Sathup
Caplure State:
Frames Caplured:

Lirne Rate - .P‘limaq.-

Update every

1 p | Smes

g
:

ok | | Cancel | | Hep |

Next, the stimulus flow is started in the Protocol Exerciser
for DigRF GUI as per the configured stimulus flow. On
starting the stimulus, the capture state is displayed as
Running. The frames received from BBIC are checked
against the trigger conditions. When a Number of Lanes on
the TxData sublink frame is received from DUT, the frames
are captured in the post trigger memory of DigRF Exerciser.

The capture stops automatically when the allocated post
trigger capture memory is full. The total number of frames

captured is also displayed.
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External Protocol Analyzer Setup for My Protocol Analyzer--2

| Cornection | Properlies | Tiigger| Status | Cagture Dptions
R Link: State
SpeedMode:  [HSBuet1x | Line Fiate ; |Primaiy
Slatistic/Eror Counlers
Frames with missing EOF's of wiong resting |0
Frames ieceived including enored frames: | 24357
Mested frames received: _EI
DLC's received: 12177 : Update every
CLC': received: 17180 | I x
L | | ¥ | Secs
CAC emors received
CRI etrots eceived 0 [
HAK: received:
ACKs received: (2436
RETRANSs received: 1]
Frames with length etmor:
Caplure Selup
Caphue State: Stopped [
Frames Caplursd . 4797 . '
[ ok | [ camca | [ Hew |

Viewing the captured data

The captured Tx and Rx data is obtained in the Logic
Analyzer GUI by clicking the B Run toolbar button. The
Packet Viewer displays both the pre trigger and post trigger
data captured on the receiver side of DigRF Exerciser. To
view the frame from which the trigger condition is met and
data started getting captured in post trigger memory,

right- click the Trigger marker in the upper pane of Packet
Viewer. Then select Go To and then select System Trigger.
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0_&0 Packet ICLE Command ICLC Argumant | Payload [ Packet Length

3
ol Logical Channel Enable RxData Link 00 43dd 56 ]
ol Logical Channel Ping Requestc (a7 b2a2 LT

al

a.'.f‘i.'n:'gi.'::'il“é]'t'afﬁ.;:'e'i"'"}illl;:i:'e':':':::i“ﬂéﬁé"f::-'r."ifx'ﬁ;iid L oSSR RS R e eeseei e

trol Logical Channel oz 32

=]l O Efff Tiff IIFTf Ifff ILTY. S04

=l 0 TErY rEfY FEFF rLFF LEFF S04

el 0 Ifff LIff LIff LLff LLLiL Go To Marker 'End OF Duata’

Syshem Trigoer = "My Protocol Anabyzer-1"

Send bo Back

Clicking the System trigger option highlights the frame that
triggered the data capture. Notice that the Number of Lanes
on the TxData sublink frame is highlighted as the frame
that triggered the data capture.

*ackets
Sample Number  Direction  CRI DigRFvd_0_B0 Packet ICLC Command | ICLC Argume

eeeeeneX [T THT1001[TX Interfece Control Logical Channel | [[- """ " Enable RxData Linmk | 1
1010 Tx Interface Control Logical Channel Fing Peguestc i
D000 Tx Interface Conttol Logical Channel Number of Lanes For TxDats. i
0001 Tx Interface Control Logical Channel Number of Lanes for RxDate. |

0010 Tx Acknowledge Control Logical Channel
0011 Data Logical Channsl O
D100 Data Logical Channel O
B

For the data captured on the Transmitter side of Exerciser,
no trigger condition was set. Therefore, all the captured data
is displayed in the Packet Viewer without the trigger
position.
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Performing DigRF Protocol Level Testing

Testing ACK/NACK Mechanisms

2

You can use DigRF Exerciser's stimulus and capture
capabilities to test if the DUT's ACK/NACK mechanisms are
accurately implemented to ensure data transfer reliability
over the DigRF link.

Viewing ACK/NAK Statistics

You can check the number of ACK and NACK responses
received from DUT by viewing the status information in the
Status tab of the External Protocol Analyzer Setup dialog
box. The following screen displays this information in the

Status page in the Logic Analyzer GUL

External Protocol Analy=zer Setup for. My Protocol Analyzer-1

| Connection | Properties | Trigger| Status EEapture Optiots |

|:E| 4

| R Link State
Speed Mode : !ml Line Rate :
Statistic/Emor Counters
Frames with miszing EOF's or wiong nesting: 0 |
Frames received including erared frames: i?T':B i
Mested frames received: |EI
DLC's received: 0 | Update every
CLC's received: 303 i1 - | S
CRC erors received (o
CRI erars received: Il] [Snapshnt]
MAK s received: 202
ACKz received: 1m ’ Reset ]
RETRAMSs received: 0
Framesz with length emor: i_l:l i
Capture Setup
Capture State: !W| !
Frarmes Captured: |3|:|3 |
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Figure 22 ACK/NAK statistics

You can also view the number of ACK/NACK received from
DUT in the capture flow configured in the Logic Analyzer
GUI. Using the bidirectional data capture, you can view the
packet sent to DUT and the ACK/NACK received from DUT
as response in the Packet Viewer.

i Packets
Sample Number Direction (WCRL DigRFyv4_0_60 Packet
B TTUTTIEEE[ T UIDU[ Tk Ynterdase Comtcol Logical €hannel TT[TTTTTTTTTTTTTTTTTTTT

=Z73 Tx 0101 Tx Acknowledge Control Logical Channel

=269 Tx 0110 Data Logical Channel 0O
=234 | Tx 1011 Data Logical Channel 0O

1000| Tx Interface Control Logical Channel

=192 1001 Data Loglcal Channel O

=125 Tx 1011 Data Logical Channesl 0O
-58| Tx 0000| Tx Incerface Control Logical Channel

=51 Tx Q001 Daca Logical Channel 0O
=36 Tx 0010 Tx Incerface Control Logical Channel Tx
-29 Tx 0011| Tx Imcerface Control Logical Channel Number of Lanes i

Figure 23 ACK/NAK captured

Testing ACK/NACK responses from DUT

You can use DigRF Exerciser to test if a DUT sends
ACK/NACK in response to the stimulus frames. For instance,
you can send a frame with 8B/10B (Disparity) error as
stimulus to DUT. By capturing data sent by DUT, you can
check if the DUT responds with a NACK to this errored
frame.

You can also configure dual capture (capturing the Tx and
Rx data over the link) to view the ACK or NACK response
received in relation to the errored frame sent as stimulus.
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The following screen displays the output of such a dual
capture scenario where an errored data frame is sent to
DUT and a NACK is received from DUT in response.

i Packets

Sample Number | CRI DigRFvd 0 50 Packet ICLE Command
=35 Packet Decoder-2 1001 Data Logical Channel O
LI}

Figure 24 NAK captured

To know how to send an errored frame as stimulus, refer to
the online help of the Protocol Exerciser for DigRF GUI and
to capture Tx and Rx data simultaneously, refer to
Configuring a Dual Capture Setup on page 44.

Testing DUT's responses to ACK/NACK

You can also test how the DUT responds to the ACK/NACK
received from DigRF Exerciser. For instance, you can test if
the DUT responds to a NACK received from DigRF Exerciser
by retransmitting the frame. Refer to the topic Testing Frame
Retransmission on page 80 to know more.
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i Packets

Testing Frame Retransmission

You can test how the DUT handles the retransmission of
frames over the DigRF link.

Testing retransmission of frames from DUT

For the errored frames received from DUT, DigRF Exerciser
sends NACKs to DUT. You can then capture the data
received from DUT to check the retransmission of the frame
for which DigRF Exerciser sent a NACK.

The following screen displays a capture sequence of an
errored frame received from DUT on TxData sublink,
followed by a NACK from Exerciser and then the
retransmission from DUT.

Sanple Murmber

-r
-+

1001 | Dats Logical Chann=l O

ICLC Comrnand ICLC Argument

FRetransmitted frame

Frame with emmor

ALK

1011 Daca Logical Channsl O o ¢
0000 Tx Incerface Conttol Logical Channel Dy Frsme 0o

Further, you can validate the structure of the retransmitted
frame received from DUT. Refer to the topic Validating a
DigRF Frame Structure on page 88 to know how you can
validate the structure of a retransmitted frame captured over
the DigRF link.
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Detecting Protocol Violations in Received DigRF Frames

You can detect if there are any DigRF protocol violations in
the frames received from the DUT. To do this, you can
configure settings in the Logic Analyzer GUI to ensure that
DigRF Exerciser/Analyzer checks the captured data and
control frames from the DUT for protocol violations. On
encountering a protocol violation in the received frames, it
records these violations as protocol errors and categorize
these errors. You can view these protocol errors in the
Status tab of the External Protocol Analyzer Setup dialog
box in the Logic Analyzer GUIL

You can configure received frame level checks in a data
capture setup using the Capture Options tab of the External
Protocol Analyzer Setup dialog box in the Logic Analyzer
GUL

External Protocol Analy=zer Setup for My Protocol Analyzer-1

.Ennnec.tiun_:_-_i:iqpér.ties | i.r_i_g_gEr": _ététus.j Capture Options |
Receive Frame Checks

[ ] Dizable CRC checking [ ] Dizable length checking

[ ] Dizable CRI checking [ ] Dizable nested frame twpe checking

Figure 26 Receive frame checks in capture

On enabling these checks, the frames captured using either
DigRF Exerciser or Analyzer module are checked for the
selected protocol errors and the error statistics for the
captured data is displayed as follows in the Status tab.
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External Protocol Analyzer Setup for My Protocol Analyzer-1

|-I-:-|:-nnecEiE§| _I_;'-rcuper.t-ié;[ TrlgE;! Status |-|:;FT|:L;ED;|£;D;S
R Link, State

SpeedMode:  [HS Burst 1w | Lire Rate : i_|:_~,ima,_.r.

Statigtic/Emar Counters

D

Frames with mizzing EQF's ar wrong nesting:

Frames received including nested frames: 24365

Mested frames received: 1037 IJpdate every

DLC's received: 9
CLC's received: 21833

Y
- | Secs

CRC emars received

CRI emors received:
MAKs received:

ACK s received: 21838
RETRAMNS : received:

Frames with length error;

Rezet

il
.

Snapzhot

'

Capture Setup

Capture State: Stopped

Frames Captured: Eaa !

[ ] ] [ Cancel Help ]

To know how to configure data capture setup and view the
capture statistics, refer to the topic, Configuring a Tx or Rx
Data Capture Setup and Starting the Data Capture.
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Analyzing the Captured DigRF Data

Introduction to DigRF Analysis Tools

Once you have captured DigRF data using either DigRF
Exerciser or Analyzer module and obtained this data in the
Logic Analyzer application through a session, you can view,
decode, interpret, and analyze this captured data. You do
this using various DigRF analysis tools. These tools are
installed while installing RDX test platform and are available
in the Logic Analyzer GUIL Some tools that help you in cross
domain signal testing and analysis are not installed as a part
of the RDX test platform but these tools interoperate with
RDX test platform on installation. This topic introduces you
to the tools that are either part of RDX test platform or
interoperate with RDX test platform to help you analyze
data in digital or RF domain.

To get a detailed description of each of these tools, refer to the online help
provided with each of these tools.

Packet Decoder (Decoding DigRF Packets)

Packet Decoder interprets the captured DigRF packets and
presents an easy to understand description of the packets in
viewing tools such as Packet Viewer in the Logic Analyzer
GUI. While using the Packet Decoder tool, ensure that you
select the appropriate protocol and the decode bus matching
the packets that you want the Packet Decoder to decode.
Else, it will not displays accurate results.
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Modules Tools Wyindows
B8 wy Protocol /=] Packet
Analyzar-1 /

Packet Decode Properties

! Decoder-1 | Protocol Select | ASCI Decode D'pili'mse
El i 3 Properti
IREE !

Protocol Famik:

Decode Bus:

Drirection Labe] Options
[ Wse tood name for direction test

Directiory [T

(8]

| Refresh Protocol Fies...|

Lok J|

Cancel ]

pply Heln

You can view the packets decoded by Packet Decoder as:
¢ Decoded packets in Packet Viewer

Waveforms in Waveform Viewer
e Listing

e Compare Display (comparing data from different
acquisitions)

Mosdulies Tools Windows
B8y Fromcal S packer Bl Packe
Anabyzer1 5 - Dacodar-1 Vienwer-1
[z ) Pusperes ] / ‘-;\ OE=m)
1
N, Il Dsang
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Packet Viewer (Viewing DigRF Packets)

The Packet Viewer tool displays the DigRF packets decoded
by Packet Decoder. The Packer Viewer window is customized
for the protocol family being decoded. For a DigRF packet, it
displays the frame components such as Header, Payload,
CRC, CRI, EOF/EOT, and length of the frame. Using this tool,
you can also perform DigRF packet comparison and
debugging.

If you have configured dual capture, you can view the
co-related Tx and Rx packets exchanged between BBIC and
RFIC using the Packet Viewer tool. The following screen
displays such a sequence of packets. All the packets are
displayed with a timestamp.

= Generabed Fields
Diraction = T
Packet Lergth = %4 Decimal
= DigRFy«4_0_6D0
= Datalink
Start of Frame = be Hex
Logical Chanrel I0rm TIOLC
CRI = D011 Binesry
Channel Indicator = O Esnary
= Tx 10LC Frama = 9400 Hax
FOLC i = P et
[CLC Argument = 00 He:x
CRE = cadff He
Ersd of Frame = dz Hax

i Packets
Sarmple Mumber | Directson  CRI IGLC Cammand ICLE Avgument | Payload CRG
"""""""" =21[  Tx[ O0L0[ T Interface Control Logicel Channel | Foobie HxDate Liok]l @0 [9393
-14 Tx| 0011| Tx Interface Control Logical Channel Pi R st [i]5] oatf
=7 Tx| 0100 Tx Interface Control Logical Channel Tx Data Sub-Link Rate ak] BO53
4
Detads | Header | Payiosd | Lanes |
Selacted Packat: Tx Inberface Conbrol Logical Channel o ] Copy

Signal Extractor (Extracting DigRF 10 Data )

Signal Extractor is a utility in the logic analyzer framework
that allows extracting the 1Q data from the DigRF data
packets using a specific set of DigRF commands/algorithms.
You can view this extracted IQ data in either the Waveform
Viewer, as a Listing, or send it to the Agilent VSA software
for further RF analysis.
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While extraction, it only extracts the IQ data from DigRF
data frames and excludes protocol data and DigRF control
frames from extraction.

You can use the Signal Extractor tool in Logic Analyzer GUI
if you have the appropriate license for this tool. However, a
license is not needed if a connection has been established
with the DigRF Exerciser/Analyzer module used for data
capture.

A new set of APIs have been provided in RDX test platform Release 1.9. It
is possible to extract the 1Q data directly using the newly added APIs
instead of using the Signal Extractor tool in the Logic Analyzer GUI. The
direct 1Q data extraction is much faster than using the Signal Extractor
tool. Based on the parameters that you specify for IQ data extraction, the
new APIs fetch the required number of frames and extract the 1Q data from
these frames. You can save the extracted 1Q data in a CSV file and use this
file for further signal analysis in VSA. Refer to the API help to know more
about the new APls.

The direct |Q data extraction using the new set of APIs is licensed. You
need to have the appropriate hardware license to use these new APls.

Waveform Viewer

The Waveform Viewer displays the IQ data extracted from
the DigRF packets in a D-to-A view.

VSA (Sending data to VSA for further Analysis)

Agilent’s Vector Signal Analysis software (VSA) allows RF
analysis of the IQ waveform data. It is available as a
standalone product and needs to be installed separately from
the RDX test platform. Once installed, you can send the
extracted 1Q data from Signal Extractor to VSA using the
VSA GUI, which connects it to Signal Extractor.

VSA measures carrier offset, Error Vector Magnitude (EVM)
and frequency error for QPSK, QAM, GSM, EDGE, WiMAX,
and W-CDMA etc.

VSA lets you analyze signals and gather the data to
troubleshoot signal problems.
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ﬂ Agilent 89600 Vector Signal Analyzer
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To know more about how to use VSA in performing RF
analysis of captured data, refer to the topics Configuring
Data Capture with VSA Integration on page 50 and
Analyzing Captured Data using VSA on page 93.
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Validating a DigRF Frame Structure

You can validate if the structure of DigRF frames received
from DUT (RFIC or BBIC) is as per the DigRF specifications.

To accomplish this, you can capture the frames received
from DUT using the DigRF Exerciser or Analyzer module and
view the captured frames in Packet Viewer and Packet
Decoder to validate and analyze the structure.

You can check if the frame components such as SOF, Header,
Payload, CRC, EOF/EOT and length in a frame are as per
the specifications. You can also validate the structure of
specific types of frames such as nested frames or
SYS-BURST (low speed) data frames to see if the
construction of such frames is as per the specifications.

In this topic, some examples are included to display the
details and structure of specific DigRF frames that have
been captured using DigRF Exerciser module and displayed
in Packet Viewer. In these examples, stimulus is provided
using DigRF Exerciser and then dual capture is done to
validate the received frames.

Example 1 - Validating a Control Frame Structure

In this example, DigRF Exerciser emulates a BBIC and sends
a Ping Request control frame as stimulus to DUT (RFIC).
The Tx and Rx data is captured using DigRF Exerciser,
decoded using Packet Decoder, and decoded packets are
displayed in Packet Viewer. In the following screen, the
details of the Ping Response frame received from RFIC are
displayed in Packet Viewer.
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Example 2 - Validating a Retransmitted Frame Structure

The following screen displays a retransmitted frame captured
using DigRF Exerciser and displayed in Packet Viewer. The
header and other details of the retransmitted frame are
displayed in the lower pane of the Packet Viewer.
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Example 4 - Validating a High Speed Data Frame
Structure

The following screen displays a burst of LTE Rx data frames
received from an RFIC in the HS-BURST mode. The payload
of one of these data frames in the burst is also displayed in
the lower pane of the Packet Viewer.
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Example 5 - Comparing the Structure of Frames

In the following example, the structure of two data frames
received from an RFIC is compared in Packet Viewer. The
frames are selected from the list and copied in the
highlighted sections by clicking the Copy button. The first
frame structure is of a data frame with framing error in the
end of frame. The second frame structure is of the data
frame retransmitted in response to the NACK received for
the first frame. The differences in the structure of the two
frames are highlighted by Packet Viewer.
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Analyzing Captured Data using VSA

This topic describes how you can send the DigRF data
captured using the DigRF Exerciser/Analyzer module to VSA
for further RF signal analysis.

You can perform offline or online analysis of data using
VSA. This topic describes both these modes of data analysis
using VSA.

Offline analysis of captured data using VSA

Offline analysis here means that a connection is not
required with the DigRF Exerciser/Analyzer hardware while
performing data analysis in VSA. In this mode, you can save
the data captured using the DigRF Exerciser/Analyzer
module in a file using the Logic Analyzer GUI You can later
view, analyze, and send this saved data from this file to the
VSA GUI for offline analysis.

In offline analysis, when VSA reaches the end of the Logic
Analyzer data capture, it returns to the beginning of the
data and continues the measurement. In this analysis, VSA
can only fetch already captured data from Logic Analyzer
and runs this captured data repeatedly. It cannot trigger the
Logic Analyzer for recapture.

To perform offline analysis using VSA:

1 In the Logic Analyzer GUI, save the data that you
captured using the DigRF Exerciser/Analyzer module.
Refer to the topic Viewing the Captured Data Offline on
page 65 to know how to save the captured data.

2 In the Logic Analyzer GUI, import the captured data from
the file for offline viewing and analysis. Refer to the topic
Viewing the Captured Data Offline on page 65 to know
how to import the saved data.

3 Add the Signal Extractor tool with the imported data
module in the Logic Analyzer GUI. This tool extracts 1Q
data from the captured data and sends it to the VSA GUI
for RF analysis. VSA can input data from selected Logic
Analyzer software tools. The first supported tool is the
Signal Extractor. The VSA will only take data from
software tools that receive their input from hardware
modules. The VSA will not receive data from a tool whose
input is another tool’s output. In offline mode, when no
connection with the DigRF Exerciser/Analyzer hardware is
there, you need an appropriate license to use the Signal
Extractor tool.
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4 Start the VSA GUL
b Link the VSA GUI to the Logic Analyzer application.

a VSA gets the Logic Analyzer address using the 89600
I0 Connections software utility.

b The 89600 IO Connections software utility is installed
with the VSA software and is located at Start > (All)
Programs > Agilent 89600 VSA > Logic Analyzer > 10
Connections. If the Logic Analyzer application resides
on the same PC as the VSA, then use the name
"localhost."

¢ In the VSA GUI, click Utilities > Hardware > ADC 1.
Clear Simulate Hardware if currently selected and
select Agilent VSA Logic Analyzer Input. VSA will
then link to the Logic Analyzer application.

6 Analyze the saved data offline in the VSA GUIL

Online analysis of captured data using VSA

Online analysis here means that the Logic Analyzer GUI is
connected to the DigRF Exerciser/Analyzer hardware for
data capture and the captured data is simultaneously sent
from Logic Analyzer to VSA for analysis while being
connected to the DigRF Exerciser/Analyzer hardware. In this
type of analysis, VSA can generate real time graphs from the
captured data received from the Logic Analyzer GUI.

In online analysis, VSA runs to the end of the current Logic
Analyzer data capture buffer and instructs or triggers the
Logic Analyzer to run again for recapture.

For online analysis of data in VSA, some configurations are
required for VSA integration with the Logic Analyzer GUI. To
know about these configurations on the Logic Analyzer GUI
and the VSA GUI, refer to the topic Configuring Data
Capture with VSA Integration on page 50.

Once you have performed these configurations, add a Signal
Extractor tool to extract IQ data from the captured data and
to send it to VSA for analysis. VSA can take data from
selected Logic Analyzer software tools. The first supported
tool is the Signal Extractor. VSA takes data from software
tools that receive their input from hardware modules. VSA
does not receive data from a tool whose input is another
tool’s output.

The captured data is available in real time for analysis in
VSA when you click the ¥ toolbar button in the Logic
Analyzer GUI and the | p toolbar button in VSA GUI On
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clicking these buttons, the data capture gets started, the
captured data is uploaded in Logic Analyzer GUI, and the
extracted IQ data using Signal Extractor is passed to VSA
for online RF analysis.

The following screen displays the extracted IQ data passed
from Signal Extractor to VSA for online analysis.

&t Agilent B9600 Yector Signal Analyzer
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Cross Domain Testing of an RFIC

RDX test platform provides tools to perform cross domain
testing of an RFIC covering the DigRF as well as RF sides of
an RFIC to achieve a complete testing scenario for the RFIC.

You can aim at testing whether the data received by RFIC
over the DigRF link passes correctly to the wireless side of
RFIC and vice versa. Another goal of such testing can be
testing the quality of the modulation.

RDX test platform helps you perform cross domain RF and
digital testing by providing stimulus, capture, and analysis
tools in RF and digital domains. Some of these tools are a
part of RDX test platform and some interoperate with RDX
test platform to provide an environment for complete testing.
This topic describes how you can do cross domain testing
using these tools. To get a detailed description of each of
these tools, refer to the online help provided with each of
these tools. This topic only focuses on how you can use
these tools together to perform cross domain testing.

For cross domain testing using RDX test platform, you can
use the tools as follows:

* DigRF stimulus - Use the DigRF Exerciser module to
provide DigRF stimulus to RFIC.

¢ RF stimulus - Use the Signal Studio environment to
provide RF stimulus to RFIC. You need to install Signal
Studio separately as it is not installed as a part of RDX
test platform. Agilent Signal Studio is a standards-based
signal- creation tool that you can use for signal simulation.
You can use this tool to generate reference signals to
characterize and evaluate an RFIC by providing
appropriate RF stimulus. Signal Studio works with the
RDX test platform and supports a variety of cellular and
wireless formats including WiMAX and LTE.

* DigRF data capture - Use either DigRF Exerciser or
Analyzer module to capture (Tx, Rx, or both) DigRF data.

* DigRF Analysis tools - View, decode, and analyze the
captured DigRF data using various DigRF Analysis tools
in Logic Analyzer.
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e RF analysis - Send the captured DigRF data after
extraction to VSA environment for RF level analysis. You
need to install VSA separately as it is not installed as a
part of RDX test platform.

Using the above- mentioned tools, you can test the Transmit
as well Receive paths of an RFIC to cover the complete
testing paths. The following examples describe the transmit
and receive path testing of an RFIC.

RFIC transmit path testing

The RFIC transmit path testing, in this example, aims at
validating whether or not an RFIC depacketizes the DigRF
frames received from BBIC over the DigRF link into IQ data
and transmits successfully over the air interface. The
example checks if any distortions or errors are introduced in
the digital data during the depacketization and transmission
from RFIC.

The following diagram illustrates this flow of testing using
appropriate tools:

Step 1 Step 2 Step 3
| | | =~ | |
A . T — DigRF
i —— it DigRF o = 1 Stimulus
b= vWavetarm Stimulus hle :,
d. . : l: = — [:> ‘-ﬂ DHgRF Link RF-IC %
Agilent Signal Studso Softweare N53434 Exerciser module

Signal Inserter toal Pratocal Exercizer for DigRF GUI {BBIC Emulation)
in Lagic Anahbzer 5°W

. — R

Wavelorm sent vy . :m Waveform
f lysis g B

or analysi Spectrum Analyzer captured

Agilent Vector Signal Anabysis 5/W

Step 5 Step 4

The following is the explanation of the flow of RFIC testing
with reference to the above diagram:

1 Create DigRF Stimulus for RFIC - In step 1, a waveform
is created using Agilent Signal Studio software. This
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waveform is then packetized into DigRF packets in a
DigRF stimulus file using the Signal Inserter tool.

2 Provide DigRF stimulus to stimulate the RFIC - In step
2, DigRF Exerciser emulates a BBIC over a DigRF link
configured between DigRF Exerciser and RFIC (DUT). The
stimulus file created in step 1 is imported in the DigRF
Exerciser GUI to get the DigRF frames. The DigRF frames
are then transmitted to RFIC on the TxData sublink.

3 In step 3, RFIC depacketizes the stimulus, converts digital
signals into analog and generates RF waveform and
transmits it over the air interface.

4 In step 4, Agilent Spectrum Analyzer captures the
transmitted waveform from the antenna side and the
captured waveform is sent to Agilent Vector Signal
Analyzer (VSA).

5 In step 5, the waveform used in step 1 is compared with
the waveform generated in step 4 to check if there are
any distortions or glitches in the data during the overall
transmission sequence.

RFIC receive path testing

The RFIC receive path testing in this example aims at
validating whether or not an RFIC digitizes the signals
received from the air interface into digitized 1Q data and
transmits successfully over the DigRF link as DigRF frames.
The example checks if any distortions or errors are
introduced in the data during the packetization and
transmission from RFIC over the DigRF link.

The following diagram illustrates this flow of testing using
appropriate tools:
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Step1
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Step4 Stepi

The following is the explanation of the flow of RFIC testing
with reference to the above diagram:

1 Create RF Stimulus for RFIC - In step 1, a waveform is
created using Agilent Signal Studio software. This
waveform is then modulated and an analog waveform is
generated using Agilent Vector Signal Generator software.

2 Provide RF stimulus to stimulate RFIC - In step 2,
Agilent Vector Signal Generator software sends the RF
stimulus created in step 1 to RFIC.

3 In step 3, RFIC processes the RF stimulus, renders the
digital 1Q, packetizes it, and transmit it as DigRF packets
over the DigRF link to a BBIC or the DigRF Exerciser
emulating a BBIC.
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4 In step 4, DigRF Exerciser or Analyzer module is used to
capture the DigRF packets that RFIC sent in step 3.
Captured packets are obtained in the Logic Analyzer GUIL

b In step 5, the captured data is further sent to Agilent
Vector Signal Analyzer (VSA) software to analyze the
captured data. VSA regenerates the waveform from the
captured data.

6 The waveform used in step 1 is compared with the
waveform generated in step 5 to check if there are any
distortions or glitches in the data during the overall
sequence of transmission.
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4
Testing BBIC and RFIC Integration

This topic provides an example to describe how you can test
the integrated RFIC and BBIC by monitoring and analyzing
the data exchanged between these over the DigRF link.

To test the RFIC and BBIC integration scenario, you can use
the DigRF Analyzer module that provides non intrusive
monitoring and capturing of the DigRF traffic between the
RFIC and BBIC. Using this module, you can capture the data
transmitted on the TxData sublink (BBIC to RFIC) as well as
the data transmitted on the RxData sublink (RFIC to BBIC).

You can also set up trigger conditions to ensure that the
DigRF Analyzer module starts the data capture when the
trigger condition is met.

The following sections describe how to configure capture
settings to use DigRF Analyzer to capture data exchanged
both ways over the DigRF link. Before configuring these
capture settings, ensure that the hardware configurations are
complete for this setup.

* The chassis having the DigRF Analyzer module must
connect to the system controller hosting the RDX
software.

* The DigRF Analyzer module must connect to the target
test system (DUT with BBIC and RFIC) through a Flying
Leads or a Soft Touch probe.

e RFIC and BBIC are integrated.

In the screenshots used in this topic, DigRF Exerciser modules are used in
place of a BBIC and an RFIC to emulate these two ICs. The DigRF data
exchanged between these two Exerciser modules is captured to
demonstrate the RFIC and BBIC integration testing scenario.

Creating a session with DigRF Analyzer module

You use the Logic Analyzer GUI to control, configure, and
use the data capture capabilities of DigRF Analyzer module.
Therefore, a session is needed with the DigRF Analyzer
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module to establish a connection between the Logic Analyzer
GUI hosted on the system controller and the DigRF Analyzer
module in the chassis.

The following screen displays a new session created to
connect to the DigRF Analyzer module. To know more about
sessions, refer to the topicEstablishing a Connection with
DigRF Exerciser/Analyzer Module on page 33.

External Protocol &nalyzer Setup for My Protocol Analyzer-3

Corneclion | Properties  Trigger | Status | Capiure Options |

Connect bo existing Priotocol Analyzer session

Server  |localhost Get Session List
| L]

Select a zezsion from thiz list and then zelect the 'Conmect o a Session’ buthon

Connected  Session  Type Label Mamefz]
15 DigRFvdEremci..  SGHY3E08E.. DioRF w4 Exerciser
16 DigRFwdEreici..  SGHY36085.. DigRF w4 Exerciser
[Conneated |17 | DigRFvddnalyzer | SYSTEM )igRF w4 Analyzer

€ >

Digconnect Session I [ Conrect to a Session

Select Sezzion Type: | DigRFwdhnalyzer w |

| ok | | caea | | Hep |

After a connection is created, more tabs have been added in
the above dialog box to configure the data capture settings
and start the data capture. Using the same session, another
instance of the External Protocol Analyzer setup is created
in Logic Analyzer GUI. One setup will be used for Tx and
another for Rx data capture.

Creating Tx and Rx Data Capture Setups
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1

To capture the Tx and Rx DigRF data, you need to specify
data capture settings separately for the Tx and Rx sides of

the DigRF link. Based on these settings, DigRF Analyzer

captures the data on the TxData and RxData sublinks. To
know more, refer to the topic, Configuring a Tx or Rx Data

Capture Setup on page 36.

The following screens display the data capture setups for the
TxData (Tx link direction) and RxData (Rx link direction)

sublinks.

Exdernal Protocol Analyzer Setup for Tx Protocol Analyzen

Caonnection | Properties | Trigger | Status | Capture Optians|

Link Froperties
Direction Frotocol R Lanes -~ R Polarity
® Tx @ve O3 O1 Lane 1 (%) Narmal ) Inverted
()T ®60 070 O10 @z Lane 2 (%) Marmal ) Inverted
Clock Source Clock tode Fate
rral @26 MHz CI5YS BURST ) Primary

WAMHz: | | @ HS-BURST 1.x O Secandary

HS-BURST 2.¢ | 1248 00 Mbps |

Capture Setup
(%) Store all frames
) Store frames with first 4 bytes matching following pattemn

[P o e O D O e [E)(Ein_¥
M arimurn capture memony [T) - - 0%
Mawimum Trace Size [%] |_'| = | 3.80ME of 380.00MB
Maxirmum Pre Trigger Trace Size [%] |_5_|:|_ :7] 1.30MEB of 3.50MB

[ G Orline &to Probe Configuration
[ QK ] [ Cancel ] [ Help ]

Agilent DigRFv4 Protocol Analyzer User’s Guide

105



1

106

| v o S S S Sy T [Eir'l Y]
b amimurn capture memonye  [Rx) | 0%
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External Protocol Analyzer Setup for Bx Protocol Analyzer

Link. Propertiez
Dlirection Protocol R Lanes -~ B Polarity
O Tx @va O3 OF Lane 1 (&) MNarmal () Irverted
(® Rix @80 O O10 Oz Lane 2 (%) Narmal ) Inverted
Clock Source Clozk, b ode Fate
@26 MHz ()5S BURST (® Primary
3.4 MHz (&) H5-BURST 1.x © Secondary
A2 MHz HS-BLURST 2. || 26.00 Mbps l
Capture Setup

(%) Stare all frames

{3 Stare frames with first 4 bytes matching following pattern

[] Go Online Auto Probe Configuration

[_ (] ] [ Cancel ] [ Help ]

Setting up Protocol Error Checks on the Captured Data

You can select the protocol error checks to be performed on
the captured data. The following screen displays the capture
options set to enable CRI, CRC, and length checking for the
captured frames. To know more, refer to the topic
Configuring a Tx or Rx Data Capture Setup.
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External Protocol &nalyzer Setup for Rx Protocol Analyzer

Corneclion | Peopertiss | Trigger | Stass | Caphue Options

Recesse Fiame Checks

[ Dizable CRE checking [ Dizabie length checking
[[] Dizabde CRI chacking [] Diizabde rested irame brpe checking

Expecied length of DLC frames including haader

DLCD: [2 = DLC1: [z - DLCZ [2 =
e |2 = 4 (2 = DL |2 -
DLCE: |2 - DLCF: |2 -

Fiofle defined

lengtih (V3 Oriy)

Frobe Corfiguration

Lok ] [cowe | [ Heo ]

Correlating the Tx and Rx captured data

In Logic Analyzer GUI, you can either view the Tx and Rx
data captured by DigRF Analyzer separately or co-relate the
Tx and Rx data. Before, viewing the data, it needs to be
decoded using the Packet Decoder tool. The following screen
displays Packet Decoders (one with Tx and another with Rx
decode bus) added to the data capture setups in Logic
Analyzer GUI. To view co-related data, both the Tx and Rx
Packet Decoder instances are connected to the same Packet
Viewer instance.

B8 Tx Protocol Tl TxPacket B Packet
Anahzer Y Decoder X Wigwer-1
(¢ ) ) stow ]

H Rx Protocol ] Ry Packet
Anahzer b - Decodar
2 Nl (3)(Propers J,

Starting the data capture
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After configuring the required settings, the data capture is
started in the Logic Analyzer GUI. DigRF Analyzer starts
storing the captured data from the TxData and RxData
sublinks in the capture memory and the statistics counters
are updated. The capture statistics also displays the number
of Tx and Rx frames captured with CRC, CRI, and length
errors.

External Protocol Analyzer Setup for Bx Protocol Analyzer

| Connection | Properies | Trigger | Status | Caphae Dptions |
R Link State
Spead Mode | W Line Rate : W
Statistic/Emor Counters
Framez with mizzing EOF'z or vwong nesting: I'_'I
Fiames ieceived including etroned lames: 308
Mested frames received: _U |
DLC's received |50 ' Update every
CLC's received: 253— |1 - ] S
CRC emors received |15
CRI arrars teceived: (20 Snapshat
NAKs received: e | e
| ACKs received 151 | [ Reset ]
| RETRANSs received (102 Z
Frames with length emaor: 53
Capiure Setup
Capture State: @
Frames Captured: m | -
| ok | | cance | [ Hep |

To know more about starting the data capture, refer to the
topic Starting the Data Capture.

The captured data is_then acquired into the Logic Analyzer
GUI by clicking the ® Run toolbar button for display in
Packet Viewer. The following screen displays the co-related
data exchanged between an RFIC and BBIC.
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-273 T# 0101 Tx Acknowledge Control Logical Channel

-2695 Tx 0110 Data Logical Channel 0

=234 | Tx 1011 Data Logical Channel O

=199 | Tx 1000 Tx Interface Control Logical Channel D
=152 Tx 1001 Data Logical Channel 0

-125; Tx 1011 Data Logical Channel 0O

—£8| Tx 0000 Tx Interface Control Logical Channel D
-51 Tx 0001 Dara Logical Channel O [

=36 Tx 0010| Tx Interface Control Logical Channel Tx Data Sub=L
-29 Tx 0011 Tx Interface Control Logical Channel Number of Lanes for RxData

—_—
|

Extracting 1Q Data from the captured data packets

You can add a Signal Extractor tool instance to the data
capture setups created in the Logic Analyzer GUI to extract
1Q data from the Tx or Rx data packets. The extracted data
can then be viewed as a listing or a waveform.

By viewing and analyzing the co-related data from BBIC and
RFIC, you can find out the root cause of the interoperability
issues.
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Troubleshooting DigRF Capture related

[ o
{ o
. ¢ .  Problems

[

[ J
This topic lists some of the problems that you might
encounter while using the DigRF Exerciser / Analyzer
modules of RDX Test platform for capturing and analyzing
DigRF data.

Problem Cause Solution

You have configured data capture
settings in Logic Analyzer and the data
capture has started. However, the
captured data is not displayed in the
Packet Viewer instance that you have
added.

* The captured data is not  Clickthe B toolbar button the Logic

yet acquired from the
memory of DigRF
Exerciser/Analyzer
module used for data
capture into the Logic
Analyzer GUL. Or you have
not connected to a session
with the DigRF
Exerciser/Analyzer
module while acquiring
the captured data from this
module.

The configurations for the
Packet Decoder instance
added to decode the
captured packets in Logic
Analyzer are not correct.

Analyzer GUI to acquire the captured data
for display and analysis. Ensure that a
session is created between the Logic
Analyzer GUI and the DigRF
Exerciser/Analyzer module while acquiring
the data.

Check if the Protocol Family and Decode
bus settings are appropriately set in the
Packet Decoder instance. If you are
capturing packets on the TxData sublink
(BBIC to RFIC), then select Tx as the
Decode bus and for packets captured over
the RxData sublink, select Rx.
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Problem

Cause

Solution

You have configured the stimulus and
capture settings using DigRF Exerciser
and stimulus results are displayed.
However, the data received from DUT is
not getting captured. The number of
captured frames is displayed as 0 in
Logic Analyzer GUI.

You have configured stimulus and data
capture using DigRF Exerciser. The
stimulus statistics is getting displayed.
However, in data capture, only the data
capture statistics is getting updated but
the number of frames captured is
displayed as 0.

The capture settings might
not be properly set in the
Logic Analyzer GUI.

The sequence in which the
stimulus and capture is
started is incorrect.

Check if the link direction configured for data
capture in Logic Analyzer is correct. If you are
using DigRF Exerciser for data capture:
* Tx means data capture for Transmitter
side of DigRF Exerciser
* Rx means data capture for Receiver side
of DigRF Exerciser
If you are using DigRF Analyzer for data
capture:
* Tx means data capture for TxData sublink
(BBIC to RFIC)
* Rx means data capture for RxData
sublink (RFIC to BBIC)
Check if you have allocated DigRF Exerciser's
memory for data capture. If it is left to 0%, then
captured data will not be stored.

Start the stimulus and capture in the following
sequence:

1. Start the data capture in the Logic Analyzer
GUI by clicking the Start button in the Status
page of the External Protocol Analyzer Setup
dialog box.

2. Start the stimulus in the Protocol Exerciser
for DigRF GUI.
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DigRF Exerciser Module (N5343A), 16
DigRF Frame Structure, 88

DigRF stimulus, 26

DigRF stimulus file, 26

Dual Capture Setup, 44
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Frame Retransmission, 80
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Generate DigRFv4 tab, 27
Go Online checkbox, 54

L

Licensed Binary Data File (.Idf), 27
link direction, 37

N

N5302A/N5304A Chassis (2 slot or 4 slot), 17

N5345A Soft Touch Probe, 17
N5346A Flying Lead Probe, 17
number of 1Q pairs, 27

0

obtain/acquire the captured data, 55
Offline viewing of captured data, 31, 65
online analysis using VSA, 50

Online viewing of captured data, 31

P

Packet Decoder, 18, 83
Packet Viewer, 18, 85
Passive testing, 21
Probe, 17

Protocol Violations, 81

RDX Test Platform Software including Logic

Analyzer Software, 18
Receive frame checks, 42
RF analysis, 98
RF stimulus, 97
RFIC and BBIC integration, 103
RFIC characterization, 22
RFIC receive path testing, 99
RFIC transmit path testing, 98
Rx, 37

S

Save after every acquisition, 65
Saving the captured data, 65
Signal Extractor, 18, 85

Signal Inserter, 18

Signal Inserter tool, 26

Signal Studio, 27, 97

System Controller, 17

T
TCL script, 27

Tx, 37
Tx or Rx Data Capture Setup, 36

vV

VSA, 86, 98
VSA Integration, 50
VSA integration, 31

W

Waveform Viewer, 86
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