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Agilent 16600A-Series Logic Analysis System

The Agilent Technologies 16600A-series are 100 MHz state, 500 MHz timing logic
analysis systems. The 16600A-series also provide one slot for an emulation module
and one slot for other measurement modules.

Features
Some of the main features of the 16600A-series are as follows:

e 204 data channels in the 16600A
136 data channels in the 16601A
102 data channels in the 16602A
68 data channels in the 16603A

e 64 MByte RAM (160 MByte optional)

e 4.3-Gbyte hard disk drive

e High-density 3.5-inch flexible disk drive

e Keyboard

e Mouse interface

e Intermodule triggering and time correlation of acquired data

e RS-232-C or Centronics interfaces for hardcopy output to a printer or
RS-232-C or LAN controller interface

e Target Control

Options

e 160 MByte RAM upgrade
e Color monitor

e CD ROM drive

Service Strategy

The service strategy for this instrument is the replacement of defective assemblies.
This service guide contains information for finding a defective assembly by testing
and servicing the 16600A-series Logic Analysis System.

This instrument can be returned to Agilent Technologies for all service work,
including troubleshooting. Contact your nearest Agilent Technologies Sales Office for
more details.

i



The 16600A-series Logic Analysis System

1il



In This Book

This book is the service guide for the 16600A-series Logic Analysis System and is divided into
eight chapters.

Chapter 1 contains information about the instrument and includes accessories for the
instrument, specifications and characteristics of the instrument, and a list of the equipment
required for servicing the instrument.

Chapter 2 tells how to prepare the instrument for use.

Chapter 3 gives instructions on how to test the performance of the instrument.
Chapter 4 contains calibration instructions for the instrument.

Chapter 5 contains self-tests and flowcharts for troubleshooting the instrument.

Chapter 6 tells how to replace the instrument and assemblies of the instrument, and how to
return them to Agilent Technologies.

Chapter 7 lists replaceable parts, shows an exploded view, and gives ordering information.
Chapter 8 explains how the instrument works and what the self-tests are checking.
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General Information

This chapter lists the accessories, the specifications and characteristics, and the
recommended test equipment.

Accessories

The following accessories are supplied with the 16600A-series Logic Analysis System.

Accessories Supplied Qty

Installation Guide 1

Installation Placemat 1

Mouse 1

Keyboard 1

Power cord 1

CD ROM containing backup composite software 1

Filler Panels 0 or 1, depending on whether a module is

ordered with the 16600A-series

Probe Tip Assembly 2

Accessories Available

Other accessories available for the 16600A-series Logic Analysis System are listed in the
Accessories for Logic Analyzers brochure.




General Information
Specifications

Specifications

The specifications are the performance standards against which the product is tested.

Minimum State Clock Pulse Width: ! 3.50 ns
Threshold Accuracy: + (100 mV + 3% of threshold setting)
Minimum Master-to-Master Clock Time: 10.00 ns
Setup/Hold Time:
Single Clock, Single Edge: ' 0.0/4.5 ns through 4.5/0.0 ns,
adjustable in 500-ps increments
Single Clock, Multiple Edges: 1 0.0/5.0 ns through 5.0/0.0 ns,
adjustable in 500-ps increments
Multiple Clocks, Multiple Edges: 1 0.0/5.5 ns through 5.5/0.0 ns,

adjustable in 500-ps increments

! Specified for an input signal VH=-0.9V,VL=-1.7V, threshold =-1.3 V, slew rate = 1 V/ns.




General Information
Characteristics

Power
Requirements

Operating
Environment

Characteristics

These characteristics are not specifications, but are included as additional information. The
following characteristics are typical for the 16600A-series system.

Line Voltage
Frequency
Power

Indoor Use Only

Temperature

Instrument
Disk Media
Probes and Cables

Humidity
Altitude

Vibration

Operating
Non-operating

115V /230 V, autoselect
48 - 66 Hz

285 W maximum

CATII, Pollution degree 2

0°C to 50°C (+32 °F to 122 °F).
10 °C to 40°C (+50 °F to 104 °F).
0°C to 65°C (+32°F to 149 °F).

8% to 80% relative humidity at 40 °C (104 °F).

Up to 3000 m (10,000 ft).

Random vibration 5-5600Hz, 10 minutes per axis, ~ 0.3 g (rms).
Random vibration 5-500Hz, 10 minutes per axis, ~ 2.41 g (rms); and
swept sine resonant search, 5-500Hz, 0.756g (0-peak), 5 minute
resonant dwell at 4 resonances per axis.




Dimensions

Refer to the following figure for dimensional detail.

476.25 mm

1875 in.

42560 mm
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General Information

Recommended test equipment

Recommended test equipment

Equipment Required
Equipment Critical Specifications Recommended Use
Agilent Model/Part
Pulse Generator 100 MHz, 3.5 ns pulse width, 8133A Option 003 P,T
< 600 ps rise time
Digitizing Oscilloscope > 6 GHz bandwidth, < 58 ps rise time 54750A mainframe with P
54751A plugin module
Function Generator Accuracy <(5)(107°) x frequency, 3325B Option 002 P
DC offset voltage +6.3 V
Digital Multimeter 0.1 mV resolution, 0.005% accuracy 3458A P
BNC-Banana Cable 11001-60001 P
BNC Tee BNC (m)(f)(f) 1250-0781 P
Cable BNC (m-m) 48 inch 8120-1840 P
SMA Coax Cable (Qty 3) =18 GHz bandwidth 8120-4948 P
Adapter (Qty 4) SMA(m)-BNC(f) 1250-1200 P
Adapter SMA(f)-BNC(m) 1250-2015 P
Coupler BNC (m-m) 1250-0216 P
20:1 Probes (Qty 2) 54006A P
BNC Tgst Connector, 17x2 P
(Qty 1)
BNC Test Connector, 6x2 PT
(Qty 4)
*A = Adjustment P = Performance Tests T =Troubleshooting

**Instructions for making these test connectors are in chapter 3, "Testing Performance."
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Preparing For Use

This chapter gives you instructions for preparing the logic analysis system for use.

Power Requirements

The 16600A-series logic analysis system requires a power source of 115 Vac to 230
Vac, -22% to +10%, single phase, 48 to 66 Hz, 285 Watts maximum power. The line
voltage is autodetected by the instrument.

Operating Environment

The operating environment is listed in chapter 1. Note the noncondensing humidity
limitation below. Condensation within the instrument can cause poor operation or
malfunction. Provide protection against internal condensation.

The logic analysis system will operate at all specifications within the temperature and
humidity range given in chapter 1. However, reliability is enhanced when operating it
within the following ranges:

e Temperature: +20 °C to +35 °C (+68 °F to +95 °F)
e Humidity: 20% to 80% noncondensing

Storage
Store or ship the logic analysis system in environments within the following limits:

e Temperature: -40 °C to + 75 °C
e Humidity: Up to 90% at 65 °C
e Altitude: Up to 3,000 meters (10,000 feet)

Protect the system from temperature extremes which cause condensation on the
instrument.

2-2



Preparing for Use
To inspect the logic analysis system

WARNING

To inspect the logic analysis system

Inspect the shipping container for damage.

If the shipping container or cushioning material is damaged, keep them until you have
checked the contents of the shipment and checked the instrument mechanically and
electrically.

Hazardous voltages exist in this instrument. To avoid electrical shock, do not apply power to
a damaged instrument.

Check the supplied accessories.

Accessories supplied with the logic analysis system are listed in "Accessories" in chapter 1.
Inspect the product for physical damage.

Check the logic analysis system and the supplied accessories for obvious physical or
mechanical defects. If you find any defects, contact your nearest Agilent Technologies Sales
Office. Arrangements for repair or replacement are made, at Agilent Technologies’ option,
without waiting for a claim settlement.

To apply power

Connect the power cord to the instrument and to the power source.

This instrument autodetects the line voltage from 115 VAC to 230 VAC. It is equipped with a
three-wire power cable. When connected to an appropriate AC power outlet, this cable
grounds the instrument cabinet. The type of power cable plug shipped with the instrument
depends on the country of destination. Refer to chapter 7, "Replaceable Parts," for option
numbers of available power cables.

Turn on the power switch located on the front panel.

To configure the monitor

Perform the following steps the first time you set up the instrument. After you complete
these steps the monitor should display properly.

Connect the monitor, keyboard, and mouse to their rear panel ports.

2 Connect the power cord to the instrument. Apply power to the instrument.

Initiate the Monitor Selection mode.

a When the LED on the NUMLOCK key on the keyboard illuminates and remains lit for
approximately two seconds, press the [ TAB ] key (this occurs very soon after power
is applied).

b When the Monitor Selection mode is enabled, press the [ TAB ] key. The CPU will
then cycle through the monitor settings.

If none of the monitor selections result in a readable display, it is likely that the
monitor is not supported by the instrument.

¢ When the monitor is readable and the resolution shown matches the resolution of the
monitor, press the [ ENTER ] key, then answer "Y" at the query to confirm the monitor
selection.

The instrument will continue the boot process, and a logic analysis session will
autolaunch.




Preparing for Use
To install a measurement module

To install a measurement module

The following steps give general instructions for installing measurement modules into the
16600A-series Logic Analysis System.

CAUTION Electrostatic discharge can damage electronic components. Use grounded wrist straps and
mats when performing any service to modules.

1 Exit all logic analysis sessions.

In the Session Manager, select Shutdown. In the Powerdown window that appears, select
Powerdown.

2 When "OK to power down" message appears, turn off the power switch, then unplug
the power cord. Disconnect any input or output connections.

3 Remove the card or filler panel that is in the slot intended for the module installation.
Some modules for the logic analysis system require calibration after installation. Refer to the
manuals of individual modules for calibration information.

4 Install the module. Seat the card and tighten the screws.

Keep applying pressure to the center of the card endplate while tightening the thumbscrews
finger-tight.

For correct air circulation, filler panels must be installed in an unused card slot. Correct air
CAUTION . . . . .
circulation keeps the instrument from overheating. Keep any extra filler panels for future use.

5 Plug in the system, then turn it on.

When you turn on the power switch, the logic analysis system performs power-up tests. After
the power-up tests are complete, the screen will show your system configuration.

See Also Service Guides for the individual modules.




Preparing for Use
To install an emulation module

To install an emulation module

The following steps give general instructions for installing emulation modules into the
16600A-series Logic Analysis System. You will need T-10 and T-15 Torx screwdrivers
(supplied with the emulation module). Refer to chapter 6 for additional details on
assembly/disassembly procedures.

1 Exit all logic analysis sessions.

In the Session Manager, select Shutdown. In the Powerdown window that appears, select
Powerdown.

2 When "OK to power down" message appears, turn off the power switch, then unplug
the power cord. Disconnect any input or output connections.

3 Slide the cover back.

16600e14




See Also

Preparing for Use
To clean the logic analysis system

Install the emulation module.
Connect the cable and re-install the screws.

Reinstall the cover.
Tighten the screws snugly ( 2 Nem or 18 inch-pounds).

Plug in the power cord, reconnect the other cables, and turn on the logic analysis
system.

The new emulation module will be shown in the system window.

The "Solutions" manual supplied with your emulation module for information on giving the
emulation module a "personality" for your target processor.

Refer to chapter 6 for additional details on assembly/disassembly procedures.

To clean the logic analysis system

With the instrument turned off and unplugged, use mild soap and water to clean the
front and cabinet of the system. Harsh soap might damage the water-base paint.

To test the logic analysis system

The logic analysis mainframe and expansion frame do not require calibration or adjustment.
If you require a test to initially accept the operation, perform the self-tests in
chapter 3, "Testing Performance."

If the logic analysis system does not operate correctly, go to the beginning of
chapter 5, "Troubleshooting."
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Testing Performance

This chapter tells you how to test the performance of the logic analyzer against the
specifications listed in chapter 1. To ensure the logic analyzer is operating as
specified, software tests (self-tests) and manual performance tests are done. The
logic analyzer is considered performance-verified if all of the software tests and
manual performance tests have passed. The procedures in this chapter indicate what
constitutes a "Pass" status for each of the tests.

Self-Tests

The self-tests listed in this chapter check the functional operation of the logic
analysis system. Self-tests for the optional modules installed in the frames are listed
in the individual module Service Guides.

There are two types of self-tests: self-tests that automatically run at power-up, and
self-tests that you select on the screen. For descriptions of the tests, refer to chapter
8, "Theory of Operation."

Perform the self-tests as an acceptance test when receiving the logic analysis system
or when the logic analysis system is repaired.

If a test fails, refer to chapter 5, "Troubleshooting."

Test Strategy

For a complete test, start at the beginning with the software tests and continue
through to the end of the chapter. For an individual test, follow the procedure in the
test.

Test Interval
Test the performance of the module against specifications at two-year intervals.

Test Record Description

A performance test record for recording the results of each procedure is located at
the end of this chapter. Use the performance test record to gauge the performance
of the module over time.

Test Equipment

Each procedure lists the recommended test equipment. You can use equipment that
satisfies the specifications given. However, the procedures are based on using the
recommended model or part number.

Instrument Warm-Up
Before testing the performance of the module, warm-up the instrument and the test
equipment for 30 minutes.
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Perform the Self-tests

There are two types of self-tests: self-tests that automatically run at power-up, and
self-tests that you select on the screen. The self-tests verify the correct operation of
the logic analysis system. Self-tests can be performed all at once or one at a time.
While testing the performance of the logic analysis system, run the self-tests all at
once.

2
3

4

To perform the power-up tests

The logic analysis system automatically performs power-up tests when you apply power to
the instrument. Any errors are reported in the boot dialogue. Serious errors will interrupt
the boot process.

The power-up tests are designed to complement the instrument on-line Self Tests. Tests that
are performed during power-up are not repeated in the Self Tests.

The monitor, keyboard and mouse must be connected to the mainframe to observe the
results of the power-up tests.

Disconnect all inputs and exit all logic analysis sessions.
In the Session Manager, select Shutdown. In the Powerdown window, select Powerdown.
When the "OK to power down" message appears, turn off the power switch.

After a few seconds, turn the power switch back on. Observe the boot dialogue for
the following:

- ensure all of the installed memory is recognized

- any error messages

- interrupt of the boot process with or without error message
A complete transcript of the boot dialogue is in Chapter 8, "Theory of Operation".
During initialization, check for any failures.
If an error or an interrupt occurs, refer to Chapter 5, "Troubleshooting".




Testing Performance
Perform the Self-tests

To perform the self-tests

The self-tests verify the correct operation of the logic analysis system. Self-tests can
be performed all at once or one at a time. While testing the performance of the logic
analysis system, run the self-tests all at once.

Launch the Self-Tests.

a In the System window, click on System Admin.

b In the System Administration window, click on Self-Test . . .
¢ In the query pop-up, select Yes to exit the current session.

The Self-Test closes down the current session because the test algorithms leave the
system in an unknown state. Re-launching a session at the end of the tests will ensure
the system is properly initialized.

In the Self-Test window select Test All.

When the tests are finished, the Status will change to TEST passed or TEST failed. You can

find detailed information about the test results in the Status Message field of the Self-Test
window.

The System CPU Board test returns Untested because the CPU tests require user action. To
test the CPU Board, select CPU Board, then select each test individually.

For more information on the tests that are not executed, refer to Chapter 8.
Select Quit to exit the Test menu.

In the Session Manager, select Start Session This Display to re-launch a logic
analysis session.




Make the Test Connectors

The test connectors connect the logic analysis system to the test equipment.

Materials Required

Description Recommended Agilent Part Qty
BNC (f) Connector 1250-1032 4
100 ©2 1% resistor 0698-7212 6
Berg Strip, 17-by-2 1
Berg Strip, 6-by-2 3
20:1 Probe 54006A 2
Jumper wire

1 Build three test connectors using BNC connectors and 6-by-2 sections of Berg strip.
a Solder a jumper wire to all pins on one side of the Berg strip.

Solder a jumper wire to all pins on the other side of the Berg strip.

Solder two resistors to the Berg strip, one at each end between the end pins.

Solder the center of the BNC connector to the center pin of one row on the Berg strip.

e a6 T

Solder the ground tab of the BNC connector to the center pin of the other row on the
Berg strip.

T=hy

On two of the test connectors, solder a 20:1 probe. The probe ground goes to the
same row of pins on the test connector as the BNC ground tab.

Jumper (2)

r/' 20:1 Probe

100 ohm 1%
RF Resistor (2)

6x2 Berg Strip

BNC Panel Mount Connector
16550E06




Testing Performance
Make the Test Connectors

Build one test connector using a BNC connector and a 17-by-2 section of Berg strip.
a Solder a jumper wire to all pins on one side of the Berg strip.

b Solder a jumper wire to all pins on the other side of the Berg strip.

¢ Solder the center of the BNC connector to the center pin of one row on the Berg strip.

d Solder the ground tab of the BNC connector to the center pin of the other row on the
Berg strip.

Jumpers (2)

17x2 Berg Strip

BNC Panel Mount Connector
16550E05




To Set up the Test Equipment and the Analyzer

Before testing the specifications of the 16600A-series logic analysis system, the test
equipment and the logic analysis system must be set up and configured.

These instructions include detailed steps for initially setting up the required test
equipment and the logic analysis system. Before performing any or all of the
following tests in this chapter, the following steps must be followed.

Equipment Required

Equipment Critical Specifications Recommended Agilent
Model/Part

Pulse Generator 100 MHz 3.5 ns pulse width, <600 ps rise time 8133A option 003

Digitizing Oscilloscope > 6 GHz bandwidth, <58 ps rise time 54750A w/ 54751A

Digital Multimeter 0.1 mV resolution, 0.005% accuracy 3458A

Function Generator DC offset voltage 6.3 V 3325B Option 002

Set up the equipment

1 Turn on the required test equipment listed in the table above. Let them warm up for
30 minutes before beginning any test.

2 Turn on the logic analysis system.

a Connect the keyboard, mouse, and monitor to the rear panel of the logic analysis
system mainframe.

b Plug in the power cord to the power connector on the rear panel of the mainframe.
¢ Turn on the main power switch on the mainframe front panel.

3 Set up the logic analysis system.
a Open the Session Manager window and select "Start Session on This Display".

b In the Logic Analysis System window, select Navigate, then select Slot A: MACHINE 1,
then select Setup. A Setup window will now open.

¢ Inthe MACHINE 1 Setup window, select Navigate, then select Slot A: MACHINE 1,
then select Listing. A Listing window will open.

d Inthe MACHINE 1 Setup window, select the Config tab.
4 Set up the pulse generator according to the following table.

Timebase Channel 2 Trigger Channel 1

Mode: Int Mode: Pulse Divide: Divide + 2 Mode: Pulse

Period: 10.000 ns Divide: PULSE +2 Ampl: 0.50 V Delay: 0.000 ns
Width: 4.500 ns Offs: 0.00 V Width: 3.500 ns
High: -0.90 V High: -0.90V
Low: -1.70V Low: -1.70V
COMP: Disabled COMP: Disabled
(LED Off) (LED 0ff)




Testing Performance
To Set up the Test Equipment and the Analyzer

Set up the oscilloscope.
a Select Setup, then select Default Setup.

b Configure the oscilloscope according to the following table.

Oscilloscope Setup

Acquisition Display Trigger [Shift] A Time
Averaging: On Graticule Level: 0.0 mV Stop src: channel 2 [Enter]
# of averages: 16 Graphs: 2
Channel 1 Channel 2 Define meas
External Scale External Scale Thresholds: user-defined
Attenuation: 20.00:1 Attenuation: 20.00:1 Units: Volts
Scale: 200 mV/div Scale: 200 mV/div Upper: -980 mV
Offset: —1.300 V Offset: -1.300 V Middle: -1.30 V
Lower: -1.62V

Allow the logic analysis system to warm up for 30 minutes before beginning any of the
following tests.




To Test the Threshold Accuracy

Testing the threshold accuracy verifies the performance of the following specification:

e (Clock and data channel threshold accuracy

These instructions include detailed steps for testing the threshold settings of Pod Al.
After testing Pod A1, connect and test the rest of the pods one at a time. To test the
next pod, follow the detailed steps for Pod Al, substituting the next pod for Pod Al
in the instructions.

Equipment Required

Equipment Critical Specifications Recommended Agilent
Model/Part

Digital Multimeter 0.1 mV resolution, 0.005% accuracy 3458A

Function Generator DC offset voltage 6.3 V 3325B Option 002

BNC-Banana Cable 11001-60001

BNC Tee 1250-0781

BNC Cable 8120-1840

BNC Test Connector,

17x2

Set up the equipment

If you have not already done so, perform the procedure described in "To Set up the
Test Equipment and the Analyzer".

Set up the function generator.
a Set up the function generator to provide a DC offset voltage at the Main Signal output.

b Disable any AC voltage to the function generator output, and enable the high voltage
output.

¢ Monitor the function generator DC output voltage with the multimeter.
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To Test the Threshold Accuracy

Set up the logic analyzer

1 In the MACHINE 1 Setup window, select the Config tab.

2 Under the Config tab, unassign the pods that are assigned to Analyzer 2. To
unassign the pods, use the mouse to drag the pods to the Unassigned Pods column.

i 100Mhz Timing A - MACHINE 1 [ 11
File Help

[ Havigats | Run |1 ]

Confie [ Formae Y Trigzer T cmbol

fAnaluzer 1 fAnaluzer 2

Mame: |MACHINE 1 Mame: |MACHINE 2
: E :
Tere Tore: [0FF o] nassigned pods
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To Test the Threshold Accuracy

Connect the logic analyzer

1 Using the 17-by-2 test connector, BNC cable, and probe tip assembly, connect the
data and clock channels of Pod Al to one side of the BNC Tee.

2 Using a BNC-banana cable, connect the voltmeter to the other side of the BNC Tee.
3 Connect the BNC Tee to the Main Signal output of the function generator.

3458A

33258

MAIN

SYNC

SIGNAL outT

1660020
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To Test the Threshold Accuracy

Test the ECL threshold

1 Under the Format tab, select the threshold field for the pod under test, then select
ECL.

2 On the function generator front panel, enter —1.159 V +1 mV DC offset. Use the
multimeter to verify the voltage.

The activity indicators for Pod Al should show all data channels and the J-clock channel at a
logic high.

i 100Mhz

Timing A - MACHINE 1

File Edit

Help

e |

Run

Config | Format [ Trigeer | Sumbol |

Mode: [ 64k Sample Full Channel 125MHz =]

Data On Clocks

Pod 12,98, .54 1” R G ”

Pod Al |

Labl

[ Apply ] [ Closs ]

3 Using the Modify down arrow on the function generator, decrease offset voltage in
1-mV increments until all activity indicators for the pod under test show the
channels are at a logic low. Record the function generator voltage in the
performance test record.

i 100Mhz
File Edit

Timing A - MACHINE 1

Help
[ Havigats | Run |1 ]

Config | Format [ Trigeer | Sumbol |

Mode: [ 64k Sample Full Channel 125MHz =]

Data On Clocks ||
1

Pod 12,98, .54 ) GE ”

Pod Al |

Labl

[ Apply ] [ Closs ]
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4 Using the Modify up arrow on the function generator, increase offset voltage in
1-mV increments until all activity indicators for the pod under test show the
channels are at a logic high. Record the function generator voltage in the

performance test record.

P 100Mhz Timing A - MACHINE 1

File Edit

Help

[ Havigats | Run |1

Config | Format [ Trigger J Sumbol

Mode: [ 64k Sample Full Channel 125MHz =]

Data On Clocks ||
Pod 12,98, .54,.1

Pod AZ ”

Labl

[ Apply ] [

Close
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Test the 0 V User threshold

1 Under the Format tab, select the threshold field, then select User. In the numeric
field, enter 0 V.

2 On the function generator front panel, enter +0.102 V 1 mV DC offset. Use the
multimeter to verify the voltage.

The activity indicators for the pod under test should show all data channels and the J-clock
channel at a logic high.

3 Using the Modify down arrow on the function generator, decrease offset voltage in
1-mV increments until all activity indicators for the pod under test show the
channels at a logic low. Record the function generator voltage in the performance
test record.

i 100Mhz Timing A - MACHINE 1 [ 11

File Edit Help

[ Havigats | Run |1 ]

Config | Format [ Trigeer | Sumbol |

Mode: [ 64k Sample Full Channel 125MHz =]

[oa s ee [ roare [ paaem |
v 1%

= | — e |

[ Apply ] [ Close

(=]
@

4 Using the Modify up arrow on the function generator, increase offset voltage in
1-mV increments until all activity indicators for the pod under test show the
channels at a logic high. Record the function generator voltage in the performance
test record.

i 100Mhz Timing A - MACHINE 1 [ 11

File Edit Help

[ Havigats | Run |1 ]

Config | Format [ Trigeer | Sumbol |

Mode: [ 64k Sample Full Channel 125MHz =]

[oafesoy [ moare [ reaw ]
18

= | — e |

[ Apply ] [ Closs ]
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Test the next pod

Using the 17-by-2 test connector and probe tip assembly, connect the data and clock
channels of the next pod to the output of the function generator as shown in "Connect the
logic analyzer". If you have just finished testing Pod Al, connect the data and clock channels
of Pod A2. Repeat until all pods have been tested.

Note that the pod under test must be assigned to the analyzer. For Pod A3, use the
MACHINE 1 Setup menu under the Config tab, unassign Pods Al and A2 and assign Pods A3
and A4 to Analyzer 1. Repeat this unassignment and assignment each time you test an
odd-numbered pod.

When you have finished testing the last pod, you have completed the threshold accuracy test.




To Test the Single-clock, Single-edge, State Acquisition

Testing the single-clock, single-edge, state acquisition verifies the performance of the
following specifications:

¢ Minimum master to master clock time

e Maximum state acquisition speed

Setup/Hold time

® Minimum clock pulse width

This test checks a combination of data channels using a single-edge clock at two
selected setup/hold times.

Equipment Required

Equipment Critical Specifications Recommended Agilent
Model/Part

Pulse Generator 100 MHz 3.5 ns pulse width, <600 ps rise time 8133A option 003

Digitizing Oscilloscope > 6 GHz bandwidth, <58 ps rise time 54750A w/ 54751A

Adapter SMA(m)-BNC(f) 1250-1200

SMA Coax Cable (Qty 3) 8120-4948

Coupler (Qty 3) BNC(m-m) 1250-0216

BNC Test Connector, 6x2 (Qty 3)

Set up the equipment

If you have not already done so, do the procedure "To Set up the Test Equipment and the
Analyzer". Ensure that the pulse generator and oscilloscope are set up according to the
tables in that section.
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Set up the logic analyzer

1 Set up the Configuration window.

a Inthe MACHINE 1 window, select the Config tab.
b Inthe Analyzer 1 Type box select Timing, then in the pop-up menu select State.

2 Under the Config tab, assign all pods to Analyzer 1. To assign the pods, use the
mouse to drag the pods to the Analyzer 1 column.

i3 100Mhz Timing A - MACHINE 1 [ T
File Help
[[Havigate [ Run 11 ]

Config [ Format J Trigger | Sumbol |

fAnalyzer 1

Mame: MACHIME L

fAnaluzer 2

Mames MACHIMNE 2

Unassigned Fods

Closs |

3 Set up the Format window.
a Inthe MACHINE 1 setup window, select the Format tab.

b Under each Pod field, select TTL, then select ECL. The screen does not show all pod
fields at one time. To access more pod fields, use the scroll bars of the MACHINE 1

window.

i 100Mhz Timing A - MACHINE 1 [ 1]
File Edit Help
[[Havigate [ Run 11 ]

Config | Format [ Trigger J Sumbol |
Mode: [100 MHz / 64K State|laster Clock...] 7t
SetupsHold. .. ” Fod AL2 ” Fod ALl ” Pod A10 || Pod A9
[Master ciic @] [raster ik =] [Master cik =] [Haster c1k
5 L 87 0 1§ 87 0 1§ 87

Labl

[ Arply ] [ Closs ]
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To Test the Single-clock, Single-edge, State Acquisition

4 Set up the Trigger window.

a Inthe MACHINE 1 setup window, select the Trigger tab. Under the Trigger tab, select

the Pattern tab at the bottom of the window.

b Click and hold the field labeled "1" in the Sequence field, then slide the cursor to Edit
and release the mouse. In the pop-up window, select "anystate", then select "no state".

Select Close.
i 100Mhz Timing A - MACHINE 1 [ 1]
File HModify Clear Help

[ Havigats | Run |1

Config | Format | Trigger [ Symbol |

[arming Contral...] Caunt| Time |

Context Store OfF =]

Titls |Macm Eemaence || Save ||Re:all|

While storing "no stake”
TRIGGER on "a" 1 time

Stors "anystate"

Pattern [ Rangs | Timer

a Labl e o=

o Labl Her o

e [e——=

=1

[ Closs
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5 Set up the Listing window.
a In the Listing window, select the Markers tab.
b Select the G1: field and the Markers Setup window will appear.

¢ Select the Time field associated with G1, and select Pattern. Select the Time field
associated with G2, and select Pattern.

[fic)
Di=play follows marker=z| Globally E

|G1 ||F'atter'n =1 || Define, .. | ocours |:0 |%FT‘DN I Trigger O |
|G2 ||F'att,ern =] || Define. .. | ocours |0 |%From I Trigger O |

|Inter‘ual || Time I:IlFr'Dm | G2 I:Ilt,o | Gl =1 | = [

|Data at || &1 I:I||Lab1|| Hex @ ----

I Close

Note: Leave the Marker Setup window open. You will be entering numeric values in the
"occurs" field after acquiring the test data.
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Connect the logic analyzer

Using the 6-by-2 test connectors, connect the logic analyzer clock and data channels
listed in the following tables to the pulse generator. Note that this procedure is
repeated several times for this test, and each time you use a different set of
channels. There is also a different set of tables for each 16600A-series logic analysis

system.

Using SMA cables, connect channel 1, channel 2, and trigger from the oscilloscope
to the pulse generator according to the following illustration. Use the data and
clock according to the table for your logic analysis system.

16600e19

Connect the 16600A to the Pulse Generator

8133A Ch2 OUTPUT

8133A Ch2 OUTPUT

First time through this procedure

Pod A1 channel 3
Pod A5 channel 3
Pod A9 channel 3

Pod A3 channel 3
Pod A7 channel 3
Pod A11 channel 3

Second time through this procedure

Pod A1 channel 11
Pod A5 channel 11
Pod A9 channel 11

Pod A3 channel 11
Pod A7 channel 11
Pod A11 channel 11

Third time through this procedure

Pod A2 channel 3
Pod A6 channel 3
Pod A10 channel 3

Pod A4 channel 3
Pod A8 channel 3
Pod A12 channel 3

Fourth time through this procedure

Pod A2 channel 11
Pod A6 channel 11
Pod A10 channel 11

Pod A4 channel 11
Pod A8 channel 11
Pod A12 channel 11

8133A Ch1 OUTPUT

J-clock

J-clock

J-clock

J-clock
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Connect the 16601A to the Pulse Generator

8133A Ch2 OUTPUT 8133A Ch2 OUTPUT 8133A Ch1 OUTPUT
First time through this procedure

Pod A1 channel 3 Pod A2 channel 3 J-clock
Pod A3 channel 3 Pod A4 channel 3

Pod A5 channel 3 Pod A6 channel 3

Pod A7 channel 3 Pod A8 channel 3

Second time through this procedure

Pod A1 channel 11 Pod A2 channel 11 J-clock
Pod A3 channel 11 Pod A4 channel 11

Pod A5 channel 11 Pod A6 channel 11

Pod A7 channel 11 Pod A8 channel 11

Connect the 16602A to the Pulse Generator

8133A Ch2 OUTPUT 8133A Ch2 OUTPUT 8133A Ch1 OUTPUT
First time through this procedure

Pod A1 channel 3 Pod A2 channel 3 J-clock

Pod A3 channel 3 Pod A4 channel 3

Pod A5 channel 3 Pod A6 channel 3

Second time through this procedure

Pod A1 channel 11 Pod A2 channel 11 J-clock

Pod A3 channel 11 Pod A4 channel 11

Pod A5 channel 11 Pod A6 channel 11

Connect the 16603A to the Pulse Generator

8133A Ch2 OUTPUT 8133A Ch2 OUTPUT 8133A Ch1 OUTPUT
Pod A1 channel 3 Pod A1 channel 11 J-clock

Pod A2 channel 3 Pod A2 channel 11

Pod A3 channel 3 Pod A3 channel 11

Pod A4 channel 3 Pod A4 channel 11
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3 Activate the data channels that are connected according to the previous table.
a Inthe MACHINE 1 setup window, select the Format tab.

b Under the Format tab, select the field showing the channel assignments for one of the
pods being tested. Using the mouse, select the data channel to be tested. An asterisk
means that a channel is turned on. Follow this step for the remaining pods to be

tested.
i 100Mhz Timing A - MACHINE 1 [ 1]
File Edit Help
[ Havigats | Run |1 ]
Config | Format [ Trigeer | Sumbol |
Mude:llOO WHz - 64K State|tlaster Clock...] 1t
SetupcHold...| Pod Ad || Pod A3 ” Pod AZ ” Pod AL |
=
er Clk @] [Master cik @] [Haster cik B] [Hester C1k 5]
a7 0 15 87 0 15 87 0 15 87 0
o | —— | | G|
|51 I |
[ Apply ] [ Closs ]

¢ Under the Trigger tab, select the pattern field associated with pattern recognizer "a".

Delete the "XX" and enter the pattern shown below for your analyzer.
Logic Analysis System Pattern
16600A, 16602A "2a"

16601A, 16603A "aa"

i 100Mhz

Timing A - MACHINE 1 [ 1]
File Hodify Clear Help
[ Havigats | Run |1

Trigger [ sumool

[arming Contral...] Caunt| Time |

Context Store OfF =]

Titls | Macro Sequsnce

|| Save ||Re:all|

While storing "no stake”
TRIGRER on "a"

1 time
Store "anystate"

—F
Pattern | Range | Timer

[Al
a Labl e o= D
o Lokl fex o

¥l

[ Closs |
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d Inthe Marker Setup window, select the Define... field associated with G1, and the G1
Marker Pattern window will appear. In the pattern field, enter the value according to
the following table. Select Apply, then select Close.

Analyzer Pattern
16600A, 16602A "2a"
16601A, 16603A "aa"

D]

FPattern gqualify | lhen Present I:Il

Search Terms: A

[a | [Lab1 || Hex I:I” Pattern I=I|

| Apply I I Close | | Helg

e Inthe Marker Setup window, select the Define... field associated with G2, and the G2
Marker Pattern window will appear. In the pattern field, enter the value according to
the following table. Select Apply, then select Close.

Analyzer Pattern
16600A, 16602A "15"
16601A, 16603A "55"
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Data Signal

Clock Signal

Verify the test signal

Check the clock pulse width. Using the oscilloscope, verify that the clock pulse
width is 3.500 ns, +0 ps or -100 ps.

a
b
c

Enable the pulse generator channel 1, channel 2, and trigger outputs (LED off).
In the oscilloscope Timebase menu, select Scale: 1.000 ns/div.

In the oscilloscope Timebase menu, select Position. Using the oscilloscope knob,
position the clock waveform so that the waveform is centered on the screen.

On the oscilloscope, select [Shift] + width: channel 1, then select [Enter] to display the
clock signal pulse width (+ width(2)).

If the pulse width is outside the limits, adjust the pulse generator channel 2 width until
the pulse width is within limits.

pequisition is complete Time base
#fvgs = 16

=

1.000 ns/div 26,6200 ns
user defined ent
+ width{2} 3.500 ns

Clock Pulse
Width
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2 Check the clock period. Using the oscilloscope, verify that the master-to-master
clock time is 10.000 ns.

a In the oscilloscope Timebase menu, select Scale: 2.000 ns/div.
b In the oscilloscope Timebase menu, select Position. Using the oscilloscope knob,
position the clock waveform so that a rising edge appears at the left of the display.

¢ On the oscilloscope, select [Shift] Period: channel 2, then select [Enter] to display the
clock period (Period(2)). If the period is not less than 10.000 ns, go to step d. If the
period is less than 10.000 ns, go to step 3.

d In the oscilloscope Timebase menu, increase Position 10.000 ns. If the period is not
less than 10.000 ns, decrease the pulse generator Period in 10 ps increments until one
of the two periods measured is less than 10.000 ns.

pequisition is complete Time base
#fvgs = 16
o ey
Pasition
26,6200 ns
fmmm
il
| e, | e

. L P o T

2

2,000 nsidiv 26,6200 ns
PEMEI R  current

width(2)  3.496 ns
Reriod{2}  10.000 ns

+
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Check the data pulse width. Using the oscilloscope, verify that the data pulse width
is 4.500 ns, +0 ps or -100 ps.

a In the oscilloscope Timebase menu, select Scale: 1.000 ns/div.

b In the oscilloscope Timebase menu, select Position. Using the oscilloscope knob,
position the data waveform so that the waveform is centered on the screen.

¢ On the oscilloscope, select [Shift] + width: channel 1, then select [Enter] to display the
data signal pulse width (+ width(1)).

d If the pulse width is outside the limits, adjust the pulse generator channel 2 width until
the pulse width is within limits.

Acquisition is complete
#fvgs = 1

M

e e e e — R

1.000 ns/div 26,6200 ns
user definedTNEgE

+ Width{2} 3.494 ns
Period{2) Edge?

+ yidth({1}  4.500 ns

Data Pulse Width
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Check the setup/hold combination

1 Select the logic analyzer setup/hold time.
a Inthe MACHINE 1 setup window, select the Format tab.
b Under the Format tab, select Setup/Hold.

¢ In the Setup/Hold window, select the setup/hold field next to each pod pair, then
select the setup/hold combination to be tested. Repeat for all pods.

The first time through this test, select the top combination in the following table.

Setup/Hold Combinations

4.5/0.0 ns
0.0/4.5ns
i 100Mhz Timing A - MACHINE 1 [ 11
File Edit Help
[[Havigate [ Run 11 ]
Config | Format [ Trigger J Sumbol |
Mndeilloo WHz - 6K Stave|Master Clock...] 1t
Ser el [0y | I I
stup/Ho. | |F.Dd &, 0n tlacks Pod ALZ Pod Al1 Pod ALO
ECL O ECL O
T 1
=] Sctupitiold tik =] [Hester Clk g
””” Pods AL.AZ [4.570.0 ns|o Tttt T
il Fods A3, A4 4,040,585 ns j &7 LI ¥ &7
. =
TS| — S et I o L
Fode AS.AE |3.0/1.5 ns El
2,5/2.0 ns
Pods A7-88 |5 0/2.5 ns El
Fods A9, ALD|1.5/3.0 ns El
1.0/3.5 ns
Pods att.Ad o s =
E—
0,0/4.5 ns
H 0K Tance H
1 1
[ T
[ Apply ] [ Closs ]

d Select OK to exit the Setup/Hold window.
2 Disable the pulse generator channel 1 COMP (LED off).

3-27



Testing Performance
To Test the Single-clock, Single-edge, State Acquisition

3 Using the Delay mode of the pulse generator channel 1, position the pulses
according to the setup/hold combination selected, +0.0 ps or -100 ps.

a On the Oscilloscope, select [Define meas] Define ATime - Stop edge: rising.

b In the oscilloscope timebase menu, select Position. Using the oscilloscope knob,
position both a clock and a data waveform on the display, with the rising edge of the
clock waveform centered on the display.

¢ On the oscilloscope, select [Shift] A Time, then select [Enter] to display the setup time
(ATime(1)-(2)).

d Adjust the pulse generator channel 1 Delay until the pulses are aligned according the
the setup time of the setup/hold combination selected, +0.0 ps or -100 ps.

Acquisition is stopped Time base
#Avgs = 16 e
1
1.000 ns/div
e,
Data Signal _ o
- Sl I
I center |
— 2y p— Hindowing
& enabled
Clock Signal
Ty o Ly
2

1.000 ns/div
AN current
width(2)  3.489 ns
eriod(2) Edge?
width{1}  4.491 ns
ATine(1)-(2)  4.497 ns

+

+

Setup Time
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4 Select the clock to be tested.
a Inthe MACHINE 1 setup window under the Format tab, select Master Clock . . .

b In the Master Clock window, select the edge field next to the clock to be tested, then
select the clock edge as indicated in the table. Turn off all other clocks.

The first time through this test, select the first clock and edge.

Clocks

Analyzer Clocks

16600A, 16601A, 16602A JT KT LT MT NT PT
16603A JT KT LT M7T

it

Edgzes

[ 1 a]er k[orr a] or Lore =]

Edgzes

mloee & or njorr =] or Plofr o

and — or — and
| I
Qualifiers Qualifiers
wf orr m] [aem] 02| o =] w3 ore =] [adm] o o =]
| 0K | I Apply I I Cancel I

¢ Select Apply.
5 Verify the test data.

a In the Listing window, select Run. The display should show an alternating pattern of

"12A" and "15" (166004, 16602A) or "AA" and "55" (166014, 16603A).

Al Listing«1> [ T ]
File Edit Options Invasm Source Help
| Navigate ” Run II ]

Markers I Comments | Anslysis | Mixed Siznal |

I Labl J[E]=2r [Time  J[&] From [Trizger  ][E]=0 =
I Labl J[E]=2r [Time  J[&] From [Trizger  ][E]=0 =

|State Humberl Labl||[Time
|Declmal | Absolute

EF | O 2A 0 s [A]
1 15 8,000 ns 0
2 2n 16.000 ns
&) 15 32,000 n=
4 2A 40,000 ns
] 15 48,000 ns
[} 2A GG, 000 ns
7 15 72,000 ns
] 2A 80,000 ns
9 15 88,000 ns
10 2A 96,000 n=
11 15 112,000 ns
12 2A 120,000 ns
13 15 128,000 n=
14 2A 136,000 ns
15 15 152,000 ns
16 2n 160,000 ns

L ]
I | Bl
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b In the Marker Setup window, select the 'occurs’ value field that corresponds to marker

G1. Enter 16383.

¢ In the Marker Setup window, select the 'occurs’ value field that corresponds to marker

G2. Enter 16384.

[fc)
Digplay follows markers| Globally m

|G1 ||Pattern =] || Define. .. | accurs [163283

|%Fr‘om I Trigger |:||

|c-;2 ||Pattern =] || Define. .. | accurs [16384

|%Fr‘om I Trigger |:||

|Interual || Time I:IlFrom | G2 I:Ilto | G1

= | = -8,000 ns

|Dat.a at || 61 a|[Lant|[ Hex =] 2a

I Close

d Select Close to apply the marker values to the data. If the "Pattern NOT found for
marker..." error message does not appear, then the test passes. Record the Pass or

Fail in the performance test record.
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6 Test the next clock.
a Inthe MACHINE 1 setup window under the Format tab, select Master Clock . . .

b Repeat steps 4, 5, and 6 for the next clock edge listed in the table in step 4, until all
listed clock edges have been tested.

7 Enable the pulse generator channel 1 COMP (LED on).
8 Using the Delay mode of the pulse generator channel 1, position the pulses
according to the setup/hold combination selected, +0.0 ps or -100 ps.

a On the Oscilloscope, select [Define meas] Define ATime - Stop edge: falling.

b On the oscilloscope, select [Shift] - width: channel 2, then select [Enter] to verify the
clock signal pulse width (- width(2)). If the pulse width is outside the limits, adjust the
pulse generator channel 2 width until the clock pulse width is 3.500 ns, +0 ps or
-100 ps.

¢ On the oscilloscope, select [Shift] ATime. Select Start src: channel 1, then select
[Enter] to display the setup time (ATime(1)-(2)).

d Adjust the pulse generator channel 1 Delay until the pulses are aligned according the
the setup time of the setup/hold combination selected, +0.0 ps or -100 ps.

Acquisition is stopped
#fvgs = 16
1

e — e

I center |

Windowing

MEEIRE enabled

1.000 ns/div
RN current
Period(2) Edge?
4 width{1} 4.493 ns
4 width({2} 3,493 ns
ATime{1)-(2)  4.486 ns

Setup Time
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Select the clock to be tested.
a Inthe MACHINE 1 setup window under the Format tab, select Master Clock . . .

b In the Master Clock window, select the edge field next to the clock to be tested, then
select the clock edge as indicated in the table. The first time through this test, select
the first clock and edge. Ensure all other clocks are turned off.

Clocks

Analyzer Clocks

16600A, 16601A, 16602A J K{ [ Ml N{ Pl
16603A J K{ [ Ml

1l

Edgzes Edgzes

1l L a]er kforr a]or L]orr 5] mloee & or njorr =] or Plofr o

and — or — and

Qualifiers Qualifiers

wf orr m] [aem] 02| o =] w3 ore =] [adm] o o =]

| 0K | I Apply I I Cancel I

¢ Connect the clock input channel to be tested to the pulse generator channel 1
OUTPUT. Disconnect all other clock input channels.

d Select Apply, then select OK to exit the Master Clock menu.
Verify the test data.

a In the Listing window, select Run. The display should show an alternating pattern of
"2A" and "15" (166004, 16602A) or "AA" and "55" (16601A, 16603A).

b If the "Pattern NOT found for marker..." error message does not appear, then the test
passes. Record the Pass or Fail in the performance test record.

Test the next clock.
a Inthe MACHINE 1 setup window under the Format tab, select Master Clock . . .

b Repeat steps 9, 10, and 11 for the next clock edge listed in the table in step 9, until all
listed clock edges have been tested.

If the setup/hold used for the previous steps was 4.5/0.0 ns, repeat steps 1 through 12

using setup/hold 0.0/4.5 ns. If the setup/hold used for the previous steps was
0.0/4.5 ns, continue on with the next section.

Test the next channels (16600A, 16601A, 16602A)

Connect the next combination of data channels and clock channels, and test them.

Starting with "Connect the logic analyzer," connect the next combination, then
continue through the complete test. Repeat until all data channel combinations
have been tested.
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To Test the Multiple-clock, Multiple-edge, State
Acquisition

Testing the multiple-clock, multiple-edge, state acquisition verifies the performance
of the following specifications:

¢ Minimum master to master clock time

¢ Maximum state acquisition speed

Setup/Hold time

® Minimum clock pulse width

This test checks a combination of data channels using multiple clocks at two selected
setup/hold times.

Equipment Required

Equipment Critical Specifications Recommended Agilent
Model/Part

Pulse Generator 100 MHz 3.5 ns pulse width, <600 ps rise time 8133A option 003

Digitizing Oscilloscope > 6 GHz bandwidth, <58 ps rise time 54750A w/ 54751A

Adapter SMA(m)-BNC(f) 1250-1200

SMA Coax Cable (Qty 3) 8120-4948

Coupler (Qty 3) BNC(m-m) 1250-0216

BNC Test Connector, 6x2 (Qty 3)

Set up the equipment

1 If you have not already done so, do the procedure "To Set up the Test Equipment
and the Analyzer". Ensure that the pulse generator and oscilloscope are set up
according to the tables in that section.

2 Change the pulse generator channel 1 width to 5.500 ns.
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Set up the logic analyzer

Perform the following steps if you have not already done so for the previous test.
1 Set up the Configuration window.

a Inthe MACHINE 1 window, select the Config tab.

b Inthe Analyzer 1 box, select Timing, then in the pop-up menu select State.

2 Under the Config tab, assign all pods to Analyzer 1. To assign the pods, use the
mouse to drag the pods to the Analyzer 1 column.

i3 100Mhz Timing A - MACHINE 1 [ T
File Help
[[Havigate [ Run 11 ]

Config [ Format J Trigger | Sumbol |
finalyzer 1 finalyzer 2

Name: |MACHINE 1 Mame: |[MACHIME 2
: = :
Type Type m Unassigned Pods

Al:
A2z

A3
Ady

[ Closs |

3 Set up the Format window.
a Inthe MACHINE 1 setup window, select the Format tab.

b Under each Pod field, select TTL, then select ECL. The screen does not show all pod
fields at one time. To access more pod fields, use the scroll bars of the MACHINE 1

window.
i 100Mhz Timing A - MACHINE 1 [ 1]
File Edit Help
[[Havigate [ Run 11 ]

Config | Format [ Trigger J Sumbol |

Mndeilloo WHz - 6K Stave|Master Clock...] 1t

SetupsHold. .. ” Fod AL2 ” Fod ALl ” Pod A10 || Pod A9
[ec =] [ =] [ =] [ecL =]
[Master ciic @] [raster ik =] [Master cik =] [Haster c1k
L 7 L 87 0 1§ 87 0 1§ 87

T o[ —— | | — | —

=) I T
[ Arply ] [ Closs ]
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4 Set up the Trigger window.

a Inthe MACHINE 1 setup window, select the Trigger tab. Under the Trigger tab, select

the Pattern tab at the bottom of the window.

b Click and hold the field labeled "1" in the Sequence field, then slide the cursor to Edit
and release the mouse. In the pop-up window, select "anystate", then select "no state".

Select Close.

P 100Mhz Timing A - MACHINE 1

File Modify Clear

Help

[ Havigats | Run |1

Config I Format | Trigger [ Symbol |

[arming Contral...] Caunt| Time |

Context Store OfF =]

Titls |Macm Eemaence || Save ||Re:all|

While storing "no stake”
TRIGGER on "a" 1 time

Stors "anystate"

Pattern [ Rangs | Timer

a Labl e o=

o Labl Her o

e [e——=

=1

[ Closs

5 Set up the Listing window.
a In the Listing window, select the Markers tab.

b Select the G1: field and the Markers Setup window will appear.
¢ Select the Time field associated with G1, and select Pattern. Select the Time field

associated with G2, and select Pattern.

[fic)
Di=play follows marker=z| Globally E

|G1 | |F'attern =] | | Define. .. | occours |0

a
| ™ from Trigger

|G2 ||Pattern ==|| Define. .. | ocours |@

@

|Inter‘ual || Time I:IlFr'Dm | G2 I:Ilt,o | Gl

I:I|: [

|Data at || &1 I:I||Lab1|| Hex @ ----

I Close

Note: Leave the Marker Setup window open. You will be entering numeric values in the

"occurs" field after acquiring the test data.
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Connect the logic analyzer

Using the 6-by-2 test connectors, connect the logic analyzer clock and data channels
listed in the following tables to the pulse generator. Note that this procedure is
repeated several times for this test, and each time you use a different set of
channels. There is also a different set of tables for each 16600A-series logic analysis
system.

Using SMA cables, connect channel 1, channel 2, and trigger from the oscilloscope

to the pulse generator according to the following illustration. Use the data and
clock according to the table for your logic analysis system.

1660019

Connect the 16600A to the Pulse Generator

8133A Ch2 OUTPUT 8133A Ch2 OUTPUT 8133A Ch1 OUTPUT
First time through this procedure

Pod A1 channel 3 Pod A3 channel 3 J-clock
Pod A5 channel 3 Pod A7 channel 3 L-clock
Pod A9 channel 3 Pod A11 channel 3 N-clock
Second time through this procedure

Pod A1 channel 11 Pod A3 channel 11 J-clock
Pod A5 channel 11 Pod A7 channel 11 L-clock
Pod A9 channel 11 Pod A11 channel 11 N-clock
Third time through this procedure

Pod A2 channel 3 Pod A4 channel 3 J-clock
Pod A6 channel 3 Pod A8 channel 3 L-clock
Pod A10 channel 3 Pod A12 channel 3 N-clock

Fourth time through this procedure
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Pod A2 channel 11 Pod A4 channel 11
Pod A6 channel 11 Pod A8 channel 11
Pod A10 channel 11 Pod A12 channel 11

J-clock
L-clock
N-clock

Connect the 16601A to the Pulse Generator

8133A Ch2 OUTPUT 8133A Ch2 OUTPUT
First time through this procedure

Pod A1 channel 3 Pod A2 channel 3
Pod A3 channel 3 Pod A4 channel 3
Pod A5 channel 3 Pod A6 channel 3
Pod A7 channel 3 Pod A8 channel 3
Second time through this procedure

Pod A1 channel 11 Pod A2 channel 11
Pod A3 channel 11 Pod A4 channel 11
Pod A5 channel 11 Pod A6 channel 11
Pod A7 channel 11 Pod A8 channel 11

8133A Ch1 OUTPUT

J-clock
L-clock
N-clock

J-clock
L-clock
N-clock

Connect the 16602A to the Pulse Generator

8133A Ch2 OUTPUT 8133A Ch2 OUTPUT
Pod A1 channel 3 Pod A2 channel 3
Pod A3 channel 3 Pod A4 channel 3
Pod A5 channel 3 Pod A6 channel 3
Second time through this procedure

Pod A1 channel 11 Pod A2 channel 11
Pod A3 channel 11 Pod A4 channel 11
Pod A5 channel 11 Pod A6 channel 11

8133A Ch1 OUTPUT

J-clock
L-clock
N-clock

J-clock
L-clock
N-clock

Connect the 16603A to the Pulse Generator

8133A Ch2 OUTPUT 8133A Ch2 OUTPUT
Pod A1 channel 3 Pod A1 channel 11
Pod A2 channel 3 Pod A2 channel 11
Pod A3 channel 3 Pod A3 channel 11
Pod A4 channel 3 Pod A4 channel 11

8133A Ch1 OUTPUT

J-clock
K-clock
L-clock
M-clock
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3 Activate the data channels that are connected according to the previous table.
a Inthe MACHINE 1 setup window, select the Format tab.

b Under the Format tab, select the field showing the channel assignments for one of the
pods being tested. Using the mouse, select the data channel to be tested. An asterisk
means that a channel is turned on. Follow this step for the remaining pods to be

tested.
i 100Mhz Timing A - MACHINE 1 [ 1]
File Edit Help
[ Havigats | Run |1 ]
Config | Format [ Trigeer | Sumbol |
Mude:llOO WHz - 64K State|tlaster Clock...] 1t
SetupcHold...| Pod Ad || Pod A3 ” Pod AZ ” Pod AL |
=
er Clk @] [Master cik @] [Haster cik B] [Hester C1k 5]
a7 0 15 87 0 15 87 0 15 87 0
o | —— | | G|
|51 I |
[ Apply ] [ Closs ]

¢ Under the Trigger tab, select the pattern field associated with pattern recognizer "a".

Delete the "XX" and enter the pattern shown below for your analyzer.
Logic Analysis System Pattern
16600A, 16602A "2a"

16601A, 16603A "aa"

i 100Mhz

Timing A - MACHINE 1 [ 1]
File Hodify Clear Help
[ Havigats | Run |1

Trigger [ sumool

[arming Contral...] Caunt| Time |

Context Store OfF =]

Titls | Macro Sequsnce

|| Save ||Re:all|

While storing "no stake”
TRIGRER on "a"

1 time
Store "anystate"

—F
Pattern | Range | Timer

[Al
a Labl e o= D
o Lokl fex o

¥l

[ Closs |
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d Inthe Marker Setup window, select the Define... field associated with G1, and the G1
Marker Pattern window will appear. In the pattern field, enter the value according to
the following table. Select Apply, then select Close.

Analyzer Pattern
16600A, 16602A "2a"
16601A, 16603A "aa"

D]

FPattern gqualify | lhen Present I:Il

Search Terms: A

[a | [Lab1 || Hex I:I” Pattern I=I|

| Apply I I Close | | Helg

e Inthe Marker Setup window, select the Define... field associated with G2, and the G2
Marker Pattern window will appear. In the pattern field, enter the value according to
the following table. Select Apply, then select Close.

Analyzer Pattern
16600A, 16602A "15"
16601A, 16603A "55"
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Clock Signal

Verify the test signal

Check the clock pulse width. Using the oscilloscope, verify that the clock pulse
width is 3.500 ns, +00 ps or -100 ps.

a
b
c

Enable the pulse generator channel 1, channel 2, AND TRIGGER outputs (LED off).
In the oscilloscope Timebase menu, select Scale: 1.000 ns/div.

In the oscilloscope Timebase menu, select Position. Using the oscilloscope knob,
position the clock waveform so that the waveform is centered on the screen.

On the oscilloscope, select [Shift] + width: channel 2, then select [Enter] to display the
clock signal pulse width (+ width (2)).

If the pulse width is outside the limits, adjust the pulse generator channel 1 width until
the pulse width is within limits.

pequisition is complete Time base
#fvgs = 16

cale

— 1.000 ns/div

26,6200 ns

SET finer
+ width{2} 3.500 ns

Clock Pulse
Width
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2 Check the clock period. Using the oscilloscope, verify that the master-to-master
clock time is 10.000 ns.

a In the oscilloscope Timebase menu, select Scale: 2.000 ns/div.
b In the oscilloscope Timebase menu, select Position. Using the oscilloscope knob,
position the clock waveform so that a rising edge appears at the left of the display.

¢ On the oscilloscope, select [Shift] Period: channel 2, then select [Enter] to display the
clock period (Period(2)). If the period is not less than 10.000 ns, go to step d. If the
period is less than 10.000 ns, go to step 3.

d In the oscilloscope Timebase menu, increase Position 10.000 ns. If the period is not
less than 10.000 ns, decrease the pulse generator Period in 10 ps increments until one
of the two periods measured is less than 10.000 ns.

pequisition is complete Time base
#fvgs = 16
o ey
Pasition
26,6200 ns
fmmm
il
| e, | e

. L P o T

2

2,000 nsidiv 26,6200 ns
PEMEI R  current

width(2)  3.496 ns
Reriod{2}  10.000 ns

+
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Check the data pulse width. Using the oscilloscope, verify that the data pulse width
is 5.500 ns, +0 ps or - 100 ps.

a In the oscilloscope Timebase menu, select Scale: 1.000 ns/div.

b In the oscilloscope Timebase menu, select Position. Using the oscilloscope knob,
position the data waveform so that the waveform is centered on the screen.

¢ On the oscilloscope, select [Shift] + width: channel 1, then select [Enter] to display the
data signal pulse width (+ width (1)).

d If the pulse width is outside the limits, adjust the pulse generator channel 2 width until
the pulse width is within limits.

fequisition is stopped Time base
#Avgs = 1 Scale
il
1.000 ns/div
) T s S N s .
4
o S N

000 ns/div 25,9300 ns
user defin current
+ width{2} 3.492 ns
+ width{|l} 5.499 ns

Data Pulse Width
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Check the setup/hold with single clock edges, multiple clocks

1 Select the logic analyzer setup/hold time.
a Inthe MACHINE 1 setup window, select the Format tab.

b Under the Format tab, select Master Clock . .. Select and activate any two clock
edges, then select Apply.

¢ Under the Format tab, select Setup/Hold.

d In the Setup/Hold window, select the setup/hold field next to each pod pair, then
select the setup/hold combination to be tested. Repeat for all pods.

The first time through this test, select the top combination in the following table.

Setup/Hold Combinations

5.5/0.0 ns
0.0/5.5ns
i 100Mhz Timing A - MACHINE 1 [ 11
File Edit Help
[ Havigats [ Run |1 ]
Config | Format [ Trigeer ] Sgmbol
Mode: [100 MHz / 64K StatefMaster Clock...}Jtekt
Setwprel] | 32,05 0e | I I
=tup/Ho. |de 2, 0o ttacks, Pod ALZ Pod ALl Pod ALO
ECL O ECL &
T 1
= Setup/Hold tik @] [Mester Clk g
""" Pods AL A2 [5,5/0,0 ns|= cToThTTTT mmmmmmmTemTT
il Pode Az ad |00 nsEl &7 L 8
ETO o e A N | S
Fods A5.A6 |4.0/1.5 ns El
3.5/2.0 ns
=
Pads A7-R8 12 02,5 ns :l
Pods A3,AL0|2,5/3,0 ns El
2.0/3,5 ns
Pods ALL.ALY oo o e =
1.0/4.5 ns
H o Joasom ] H
T 0.0/6,5 ns [T
E T
[ Arply ] [ Closs ]

d Select OK to exit the Setup/Hold window.
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2 Disable the pulse generator channel 1 COMP (LED off).

3 Using the Delay mode of the pulse generator channel 1, position the pulses
according to the setup/hold combination selected, +0.0 ps or -100 ps.

a On the Oscilloscope, select [Define meas] Define A Time - Stop edge: rising.

b In the oscilloscope timebase menu, select Position. Using the oscilloscope knob,
position the rising edge of the clock waveform so that it is centered on the display.

¢ On the oscilloscope, select [Shift] A Time, then select [Enter] to display the setup time
(A Time(1)-(2)).

d Adjust the pulse generator channel 1 Delay until the pulses are aligned according the
the setup time of the setup/hold combination selected, +0.0 ps or -100 ps.

fequisition is stopped Time base
#fvgs = 1
1
[ T — )
Data Signal ; '
Clock Signal .
i T T s il el ‘\.\
£

1.000 ns/div 32,2300 ns
E R  current

+ width{2} 3.487 ns
+ width{1} 5.496 ns
ATime{1)-(2})  5.498 ns

Setup Time
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4 Select the clock combination to be tested.
a Inthe MACHINE 1 setup window under the Format tab, select Master Clock . . .

b In the Master Clock window, select the edge field next to the clock to be tested, then
select the clock edge as indicated in the table. Turn off all other clocks.

The first time through this test, select the first clock combination.

Clock Combinations

Analyzer Clock Combinations
16600A, 16601A, 16602A JT+LT+NT KT+MT+PT
16603A JT+KT+LT+MT

JT+LT+MT
Edgzes Edgzes
il 1 aler kforr a]er L] 1 5] mloee &l or v] 1 =] or Plofr =
| I
and —or — and
| I
QL\@IJ.FJ.ET‘S— —Quali\cier‘s—
wf orr m] [aem] 02| o =] w3 ore =] [adm] o o =]
| 0K | I Apply I I Cancel I

¢ Select Apply.

d Connect the clock input channels to be tested to the pulse generator channel 1
OUTPUT. Disconnect all other clock input channels.
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5 Verify the test data.

a In the Listing window, select Run. The display should show an alternating pattern of
"2A" and "15" (166004, 16602A) or "AA" and "55" (16601A, 16603A).

Al Listing«1> [ T ]
File Edit Options Invasm Source Help
| Navigate ” Run II ]

Search Goto Markers I Comments T Analysis T Mixed Signal ]

ILabl [£]=2~ [Time J[&] From [Trizzer J[3]=0 =

ILabl [£]=2~ [Time J[&] From [Trizzer J[3]=0 =
|State Humberl Labl||[Time
|Declmal | Absolute

EE | O 2A Q0 = [A]
1 15 8,000 ns O
2 2A 16.000 ns
&) 15 32,000 n=
4 2A 40,000 ns
5 15 48,000 ns
[} 2A GG, 000 ns
7 15 72,000 ns
E] 2A 80,000 ns
=l 15 88,000 ns
10 2A 96,000 n=
11 15 112,000 ns
12 2A 120,000 ns
13 15 128,000 n=
14 2A 136,000 ns
15 15 152,000 ns
16 2A 160,000 ns
L ]

= | Bl

b In the Marker Setup window, select the 'occurs’ value field that corresponds to marker
G1. Enter 16383.

¢ Inthe Marker Setup window, select the 'occurs’ value field that corresponds to marker
G2. Enter 16384.

[fc)
Digplay follows markers| Globally m

|G1 ||Pattern o || Defire... | accurs [163283 |%me | Trisger o
|c-;2 ||Pattern o || Defire... | accurs [16384 |%me | Trisger o

|Interual || Time I:IlFrom | G2 I:Ilto | G1 =] | = -8,000 ns

|Dat.a at || 61 a|[Lant|[ Hex =] 2a

I Close

d Select Close to apply the marker values to the data. If the "Pattern NOT found for
marker..." error message does not appear, then the test passes. Record the Pass or
Fail in the performance test record.
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6 Test the next clock combination (except for 16603A).
a Inthe MACHINE 1 setup window under the Format tab, select Master Clock . . .

b Repeat steps 4, 5, and 6 for the next clock edge combination listed in the table in step
4, until both clock combinations have been tested.

7 Enable the pulse generator channel 1 COMP (LED on).
8 Using the Delay mode of the pulse generator channel 1, position the pulses
according to the setup/hold combination selected, +0.0 ps or -100 ps.

a On the Oscilloscope, select [Define meas] Define ATime - Stop edge: falling.

b On the oscilloscope, select [Shift] - width: channel 2, then select [Enter] to verify the
clock signal pulse width (- width (2)). If the pulse width is outside the limits, adjust the
pulse generator channel 2 width until the clock pulse width is 3.500 ns, +0 ps or
-100 ps.

¢ On the oscilloscope, select [Shift] ATime. Select Start src: channel 1, then select
[Enter] to display the setup time (ATime(1)-(2)).

d Adjust the pulse generator channel 1 Delay until the pulses are aligned according the
the setup time of the setup/hold combination selected, +0.0 ps or -100 ps.

Acquisition is stopped
#fvgs = 16
1

e i F—,

Data Signal

I center |

Windowing

MEEIRE enabled

Clock Signal

1.000 ns/div 32,2300 ns
ser def inediiiagid
+ width({2) Edge?
+ width{1} 5.491 ns
- width(2}  3.491 ns
ATime{1)-(2})  5.491 ns

Setup Time
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9 Select the clock combination to be tested.
a Inthe MACHINE 1 setup window under the Format tab, select Master Clock . . .

b In the Master Clock window, select the edge field next to the clocks to be tested, then
select the clock edges as indicated in the table. Turn off all other clocks.

The first time through this test, select the first clock combination.

Clock Combinations

Analyzer Clock Combinations
16600A, 16601A, 16602A JU+LL+ N KL+ ML +PL
16603A JLrkl+ LWL+ M

¢ Connect the clock input channel to be tested to the pulse generator channel 1
OUTPUT. Disconnect all other clock input channels.

d Select Apply, then select OK to exit the Master Clock menu.
10 Verify the test data.

a In the Listing window, select Run. The display should show an alternating pattern of
"2A" and "15" (166004, 16602A) or "AA" and "55" (16601A, 16603A).

b If the "Pattern NOT found for marker..." error message does not appear, then the test
passes. Record the Pass or Fail in the performance test record.
11 Test the next clock combination (except for 16603A).
a In the MACHINE 1 setup window under the Format tab, select Master Clock . . .
b Repeat steps 9, 10, and 11 for the next clock combination listed in the table in step 9,
until both clock combinations have been tested.

12 If the setup/hold used for the previous steps was 5.5/0.0 ns, repeat steps 1 through 12
using setup/hold 0.0/5.5 ns. If the setup/hold used for the previous steps was
0.0/5.5 ns, continue on with the next section.

Test the next channels (16600A, 16601A, 16602A)

Connect the next combination of data channels and clock channels, and test them.

Starting with "Connect the logic analyzer," connect the next combination, then continue
through the complete test. Repeat until all data channel combinations have been tested.
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Testing the single-clock, multiple-edge, state acquisition verifies the performance
the following specifications:

¢ Minimum master to master clock time

e Maximum state acquisition speed

e Setup/Hold time

of

This test checks a combination of data channels using a multiple-edge single clock at

two selected setup/hold times.

Equipment Required

Equipment Critical Specifications Recommended Agilent
Model/Part

Pulse Generator 100 MHz 3.5 ns pulse width, <600 ps rise time 8133A option 003

Digitizing Oscilloscope > 6 GHz bandwidth, <58 ps rise time 54750A w/ 54751A

Adapter SMA(m)-BNC(f) 1250-1200

SMA Coax Cable (Qty 3) 8120-4948

Coupler (Qty 3) BNC(m-m) 1250-0216

BNC Test Connector,

6x2 (Qty 3)

Set up the equipment

If you have not already done so, do the procedure "To Set up the Test Equipment
and the Analyzer". Use the pulse generator settings listed below.

Set up the pulse generator according to the following table.

Timebase Channel 2 Trigger Channel 1

Mode: Int Mode: Pulse Divide: Divide + 1 Mode: Square

Period: 20.000 ns Divide: PULSE +1 Ampl: 0.50 V Delay: 0.000 ns
Width: 5.000 ns Offs: 0.00 V
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Set up the logic analyzer

Perform the following steps if you have not done so for the previous tests.
1 Set up the Configuration window.
a Inthe MACHINE 1 window, select the Config tab.
b Inthe Analyzer 1 Type box select Timing, then in the pop-up menu select State.

2 Under the Config tab, assign all pods to Analyzer 1. To assign the pods, use the
mouse to drag the pods to the Analyzer 1 column.

i3 100Mhz Timing A - MACHINE 1 [ T
File Help
[[Havigate [ Run 11 ]

Config [ Format J Trigger | Sumbol |
finalyzer 1 finalyzer 2

Name: |MACHINE 1 Mame: |[MACHIME 2
: = :
Type Type m Unassigned Pods

Al:
A2z

A3
Ady

[ Closs |

3 Set up the Format window.
a Inthe MACHINE 1 setup window, select the Format tab.

b Under each Pod field, select TTL, then select ECL. The screen does not show all pod
fields at one time. To access more pod fields, use the scroll bars of the MACHINE 1

window.
i 100Mhz Timing A - MACHINE 1 [ 1]
File Edit Help
[[Havigate [ Run 11 ]

Config | Format [ Trigger J Sumbol |

Mndeilloo WHz - 6K Stave|Master Clock...] 1t

SetupsHold. .. ” Fod AL2 ” Fod ALl ” Pod A10 || Pod A9
[ec =] [ =] [ =] [ecL =]
[Master ciic @] [raster ik =] [Master cik =] [Haster c1k
L 7 L 87 0 1§ 87 0 1§ 87

T o[ —— | | — | —

=) I T
[ Arply ] [ Closs ]
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a Inthe MACHINE 1 setup window, select the Trigger tab. Under the Trigger tab, select
the Pattern tab at the bottom of the window.

b Click and hold the field labeled "1" in the Sequence field, then slide the cursor to Edit
and release the mouse. In the pop-up window, select "anystate", then select "no state".

Select Close.
i 100Mhz Timing A - MACHINE 1 [ 1]
File HModify Clear Help

[ Havigats | Run |1

Config I Format | Trigger [ Symbol |

[arming Contral...] Caunt| Time |

Context Store OfF

Titls | Macro Sequsnce

|| Save ||Re:all|

While storing "no stake”
TRIGGER on "a" 1 time

Stors "anystate"

Pattern [ Rangs | Timer

a Labl e o=

e [e——=

o Labl Her o

=1

[ Closs
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5 Set up the Listing window.
a In the Listing window, select the Markers tab.

b Select the G1: field and the Markers Setup window will appear.

¢ Select the Sample field associated with G1, and select Pattern. Select the Sample field
associated with G2, and select Pattern.

[fic)
Di=play follows marker=z| Globally E

|G1 ||Pattern =] || Define... | OCCUTs |0 |%From
|G2 ||Pattern =] || Define. .. | ocours |E0 |%From

|Inter‘ual || Time I:IlFr'Dm | G2 I:Ilt,o | Gl =1 | = [

|Data at || &1 I:I||Lab1|| Hex @ ----

I Close

Note: Leave the Marker Setup window open. You will be entering numeric values in the
"occurs" field after acquiring the test data.
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Connect the logic analyzer

1 Using the 6-by-2 test connectors, connect the logic analyzer clock and data channels
listed in the following tables to the pulse generator. Note that this procedure is
repeated several times for this test, and each time you use a different set of
channels. There is also a different set of tables for each 16600-series logic analysis
system.

2 Using SMA cables, connect channel 1, channel 2, and trigger from the oscilloscope

to the pulse generator according to the following illustration. Use the data and
clock according to the table for your logic analysis system.

16600e19

Connect the 16600A to the Pulse Generator

8133A Ch2 OUTPUT 8133A Ch2 OUTPUT 8133A Ch1 OUTPUT
First time through this procedure

Pod A1 channel 3 Pod A3 channel 3 J-clock
Pod A5 channel 3 Pod A7 channel 3

Pod A9 channel 3 Pod A11 channel 3

Second time through this procedure

Pod A1 channel 11 Pod A3 channel 11 J-clock
Pod A5 channel 11 Pod A7 channel 11

Pod A9 channel 11 Pod A11 channel 11

Third time through this procedure

Pod A2 channel 3 Pod A4 channel 3 J-clock
Pod A6 channel 3 Pod A8 channel 3

Pod A10 channel 3 Pod A12 channel 3

Fourth time through this procedure

Pod A2 channel 11 Pod A4 channel 11 J-clock
Pod A6 channel 11 Pod A8 channel 11

Pod A10 channel 11 Pod A12 channel 11
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Connect the 16601A to the Pulse Generator

8133A Ch2 OUTPUT 8133A Ch2 OUTPUT 8133A Ch1 OUTPUT
First time through this procedure

Pod A1 channel 3 Pod A2 channel 3 J-clock
Pod A3 channel 3 Pod A4 channel 3

Pod A5 channel 3 Pod A6 channel 3

Pod A7 channel 3 Pod A8 channel 3

Second time through this procedure

Pod A1 channel 11 Pod A2 channel 11 J-clock
Pod A3 channel 11 Pod A4 channel 11

Pod A5 channel 11 Pod A6 channel 11

Pod A7 channel 11 Pod A8 channel 11

Connect the 16602A to the Pulse Generator

8133A Ch2 OUTPUT 8133A Ch2 OUTPUT 8133A Ch1 OUTPUT
First time through this procedure

Pod A1 channel 3 Pod A2 channel 3 J-clock

Pod A3 channel 3 Pod A4 channel 3

Pod A5 channel 3 Pod A6 channel 3

Second time through this procedure

Pod A1 channel 11 Pod A2 channel 11 J-clock

Pod A3 channel 11 Pod A4 channel 11

Pod A5 channel 11 Pod A6 channel 11

Connect the 16603A to the Pulse Generator

8133A Ch2 OUTPUT 8133A Ch2 OUTPUT 8133A Ch1 OUTPUT
Pod A1 channel 3 Pod A1 channel 11 J-clock

Pod A2 channel 3 Pod A2 channel 11

Pod A3 channel 3 Pod A3 channel 11

Pod A4 channel 3 Pod A4 channel 11
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3 Activate the data channels that are connected according to the previous table.
a Inthe MACHINE 1 setup window, select the Format tab.

b Under the Format tab, select the field showing the channel assignments for one of the
pods being tested. Using the mouse, select the data channel to be tested. An asterisk
means that a channel is turned on. Follow this step for the remaining pods to be

tested.

i 100Mhz Timing A - MACHINE 1 [ 1]
File Edit Help

[ Havigats | Run |1 ]

Config | Format [ Trigeer | Sumbol |

Mode: [L00 Mz / 64K State]Mester Clock...] st

Setup/Hold...| Pod A4 || Pod A3 ” Pod AZ ” Pod AL |
= [EcL =] [Ect =] [Ecc =]
er Clk @] [Master cik @] [Haster cik B] [Hester C1k 5]
e o5 e o5 & s e o
tabt [ [ I [ -]
|51 I |
[ Apply ] [

Closs |

¢ Under the Trigger tab, select the pattern field associated with pattern recognizer "a"
Delete the "XX" and enter the pattern shown below for your analyzer.

a.

Logic Analysis System Pattern

16600A, 16602A "2a"

16601A, 16603A "aa"

i 100Mhz Timing A - MACHINE 1 [ 1]
File Modify Clear Help

[ Havigats | Run |1

Config | Format | Trigger [ Symbol |

[arming Contral...] Caunt| Time |

Context Store OfF =]

Titls | Macro Sequsnce

|| Save ||Re:all|

While storing "no stake”
TRIGGER on "a" 1 time

Stors "anystate"

Pattern [ Rangs | Timer

a Labl e o=

e [e——=

o Labl Her o

=1

[ Closs |
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d Inthe Marker Setup window, select the Define... field associated with G1, and the G1
Marker Pattern window will appear. In the pattern field, enter the value according to
the following table. Select Apply, then select Close.

Analyzer Pattern
16600A, 16602A "2a"
16601A, 16603A "aa"

D]

FPattern gqualify | lhen Present I:Il

Search Terms: A

|ﬂ ||Lab1 || Hex I:I” Pattern I=I|

| Apply I I Close | | Helg

e Inthe Marker Setup window, select the Define... field associated with G2, and the G2
Marker Pattern window will appear. In the pattern field, enter the value according to
the following table. Select Apply, then select Close.

Analyzer Pattern
16600A, 16602A "15"
16601A, 16603A "55"
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Data Signal

Clock Signal

Verify the test signal

1 Check the clock period. Using the oscilloscope, verify that the master-to-master clock time is
10.000 ns, +0 ps or -250 ps.

a
b

In the oscilloscope Timebase menu, select Scale: 2.500 ns/div.

In the oscilloscope Timebase menu, select Position. Using the oscilloscope knob,
position the clock waveform so that a rising edge appears at the left of the display.

On the oscilloscope, select [Shift] + width: channel 2, then select [Enter] to display the
master-to-master clock time (+ width(2)). If the positive-going pulse width is more
than 10.000 ns, go to step d. If the positive-going pulse width is less than or equal to
10.000 ns but greater than 9.750 ns, go to step 2.

On the oscilloscope, select [Shift] - width: channel 2, then select [Enter] (- width(2)). If
the negative pulse width is less than or equal to 10.000 ns but greater than 9.750 ns, go
to step 2.

Decrease the pulse generator Period in 10 ps increments until the oscilloscope

+ width (2) or - width (2) read less than or equal to 10.000 ns, but greater than 9.750 ns.

Acquisition is complete
#fvgs = 16

U DR

indowing

BRI enabled

current
idth{2} 9.999 ns

+

Clock Interval
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Data Signal

Clock Signal

Testing Performance
To Test the Single-clock, Multiple-edge, State Acquisition

Check the data pulse width. Using the oscilloscope, verify that the data pulse width
is 5.000 ns, +0 ps or -100 ps.

a In the oscilloscope Timebase menu, select Scale: 1.000 ns/div.

b In the oscilloscope Timebase menu, select Position. Using the oscilloscope knob,
position the data waveform so that the waveform is centered on the screen.

¢ On the oscilloscope, select [Shift] + width: channel 1, then select [Enter] to display the
data signal pulse width (+ width(1)).

d If the pulse width is outside the limits, adjust the pulse generator channel 2 width until
the pulse width is within limits.

pequisition is complete Time base
#Avgs = 1 Scale
1
1.000 ns/div
1 A
P
1
it
 l——— "] .

1.000 ns/div 25,5050 ns
user def ined| TN
+ width(2 Edge?

+ width{1} 5.000 ns

Data Pulse Width
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Check the setup/hold with single clock, multiple clock edges

1 Select the logic analyzer setup/hold time.
a Inthe MACHINE 1 setup window under the Format tab, select Master Clock . . .
b In the Master Clock window, activate a rising and falling edge for any clock.

The Setup/Hold window requires a double clock edge before it will allow a setup/hold
of 5.0/0.0 ns.

¢ Under the Format tab, select Setup/Hold.

d In the Setup/Hold window, select the setup/hold field next to each pod pair, then
select the setup/hold combination to be tested. Repeat for all pods.

The first time through this test, select the top combination in the following table.

Setup/Hold Combinations

5.0/0.0 ns

0.0/5.0 ns

8 100Mhz Timing A - MACHINE 1 [ 1]
File Edit Help

[[Havigate [ Run 11 ]

Config Format | Trigger Symbaol
Mndeilloo WHz - Gk Staveftlaster Clock...| 1t

Setup/hold,..| | _Data On UD‘:"Sl” Fod ALZ ” Fod A1 ” Pod ALO

Pod 12,98, .54
ECL o ECL o
T 1

= Sotupfriad tik =] [Hester Clk g

Pods AL A2 |5.0-0.0 ns

Pods A3, A4 4.570,5 ns
Labl || ....... ods i 4,0/1,0 ns

Pods AS.AE [3.5/1.5 ns
3.0/2.0 ns
2.5/2.5 nz
Pods A9.A10[2.0-3.0 ns
1.5/3.9 ns
1,044,0 ns
0,5/4,5 ns
B E 0,0/5,0 ns
T T
Hl |

Pods A7.AB

Pods Al1.A1

3] el

[ Apply ] [ Closs ]

d Select OK to exit the Setup/Hold window.
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2 Using the Delay mode of the pulse generator channel 1, position the pulses
according to the setup/hold combination selected, +0.0 ps or -100 ps.

a On the Oscilloscope, select [Define meas] Define A Time - Stop edge: rising.

b In the oscilloscope timebase menu, select Position. Using the oscilloscope knob,
position the falling edge of the data waveform so that it is centered on the display.

¢ On the oscilloscope, select [Shift] A Time. Select Start src: channel 1, then select
[Enter] to display the setup time (A Time(1)-(2)).

d Adjust the pulse generator channel 2 Delay until the pulses are aligned according the
the setup time of the setup/hold combination selected, +0.0 ps or -100 ps.

pequisition is complete Time base
#Avgs = 16 Scale
y
e e e P o .
Data Signal
Clock Signal
2

1.000 ns/div 31,9650 ns
E BRI  current
+ width({2) Edge?
+ width{1} 4.999 ns
aTime{1)-(2)  4.996 ns

Setup Time
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3 Select the clock to be tested.
a Inthe MACHINE 1 setup window under the Format tab, select Master Clock . . .

b In the Master Clock window, select the edge field next to the clock to be tested, then
select the clock edge as indicated in the table. Ensure all other clocks are turned off.

The first time through this test, select the first clock and edge.

Analyzer Clocks
16600A, 16601A, 16602A J7 K? Lt M3 NI P?
16603A J? K? L7 M3

It

Edgzes

[+ a]er k[orr a] or L]ore =]

and

e

Edgzes

mloee & or njorr =] or Plofr o

and

Qualifiers Qualifiers
wf orr m] [aem] 02| o =] w3 ore =] [adm] o o =]
| 0K | Apply I I Cancel I

¢ Connect the clock input channel to be tested to the pulse generator channel 1

OUTPUT. Disconnect all other clock input channels.
d Select Apply, then select OK to exit the Master Clock menu.
4 Verify the test data.

a In the Listing window, select Run. The display should show an alternating pattern of

"12A" and "15" (166004, 16602A) or "AA" and "55" (166014, 16603A).

Al Listing«1> [ T ]
File Edit Options Invasm Source Help
| Navigate ” Run II ]

Markers I Comments | Anslysis | Mixed Siznal |

I Labl J[E]=2r [Time  J[&] From [Trizger  ][E]=0 =
I Labl J[E]=2r [Time  J[&] From [Trizger  ][E]=0 =

|State Humberl Labl||[Time
|Declmal | Absolute

EF | O 2A 0 s [A]
1 15 8,000 ns 0
2 2n 16.000 ns
&) 15 32,000 n=
4 2A 40,000 ns
] 15 48,000 ns
[} 2A GG, 000 ns
7 15 72,000 ns
] 2A 80,000 ns
9 15 88,000 ns
10 2A 96,000 n=
11 15 112,000 ns
12 2A 120,000 ns
13 15 128,000 n=
14 2A 136,000 ns
15 15 152,000 ns
16 2n 160,000 ns

L ]
I | Bl
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b In the Marker Setup window, select the 'occurs’ value field that corresponds to marker
G1. Enter 16383.

¢ In the Marker Setup window, select the 'occurs’ value field that corresponds to marker
G2. Enter 16384.

[fc)
Digplay follows markers| Globally m

|G1 ||Pattern o || Defire... | accurs [163283 |%me | Trisger o
|c-;2 ||Pattern o || Defire... | accurs [16384 |%me | Trisger o

|Interual || Time I:IlFrom | G2 I:Ilto | G1 =] | = -8,000 ns

|Dat.a at || 61 a|[Lant|[ Hex =] 2a

I Close

d Select Close to apply the marker values to the data. If the "Pattern NOT found for
marker..." error message does not appear, then the test passes. Record the Pass or
Fail in the performance test record.
Test the next clock.
a In the MACHINE 1 setup window under the Format tab, select Master Clock . . .
b Repeat steps 3, 4, and 5 for the next clock edge listed in the table in step 3, until all
listed clock edges have been tested.
If the setup/hold used for the previous steps was 5.0/0.0 ns, repeat steps 1 through 5
using setup/hold 0.0/5.0 ns. If the setup/hold used for the previous steps was
0.0/5.0 ns, continue on with the next section.

Test the next channels (16600A, 16601A, 16602A)

Connect the next combination of data channels and clock channels, and test them.

Starting with "Connect the logic analyzer," connect the next combination, then continue
through the complete test. Repeat until all data channel combinations have been tested.
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To Test the Time Interval Accuracy

Testing the time interval accuracy does not check a specification, but does check the
following:
e 125 MHz oscillator

This test verifies that the 125 MHz timing acquisition synchronizing oscillator is
operating within limits.

Equipment Required

Equipment Critical Specifications Recommended Agilent Model/Part
Pulse Generator 100 MHz, 3.5 ns pulse width, <600 ps rise time 8133A Option 003
Function Generator Accuracy < (5)(107) x frequency 8656B Option 002
SMA Coax Cable 18 GHz Bandwidth 8120-4948

BNC cable 8120-1840
Adapter SMA(m)-BNC(f) 1250-1200
Adapter BNC(m)-SMA(f) 1250-2015
Coupler BNC(m-m) 1250-0216

BNC Test Connector,

6x2

Set up the equipment

If you have not already done so, do the procedure "To set up the test equipment and
the logic analyzer".

Set up the pulse generator according to the following table.

Pulse Generator Setup

Timebase Channel 2 Trigger
Mode: Ext Mode: Square Divide: Divide + 1
Period: 25.000 ns Delay: 0.000 ns Ampl: 0.50 V
High: -0.90 V Offs: 0.00 V
Low: -1.70V
COMP: Disabled
(LED Off)

Set up the high frequency function generator according to the following table.

Function Generator Setup

Freq: 40.000 00 MHz
Amptd: 1.00V
Modulation: Off
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Set up the logic analyzer

1 Set up the Configuration menu.
a Inthe MACHINE 1 window, select the Config tab.
b Inthe Analyzer 1 box, select State, then in the pop-up menu select Timing.

¢ Unassign all pods from Analyzer 1 except for Pod Al and A2. To deassign the
remaining pods, drag and drop the pods to the Unassigned Pods column using the
mouse. Only Pods Al and A2 should remain assigned to Analyzer 1.

i 100Mhz Timing A - MACHINE 1 [ 11
File Help

[ Havigats | Run |1 ]

Confie [ Formae Y Trigzer T cmbol

Analuzer 1 Analyzer 2
Tupes Tupes Unassigned Pods
ALz - = A3: e L
A2 Ady M
AB: -
ABY oo eeemee o
A7y
ABY
51 M

2 Set up the Format menu.
a Inthe MACHINE 1 setup window, select the Format tab.
b Under the Pod Al field, select TTL, then select ECL.

¢ Under the Format tab, select the field showing the channel assignments for Pod Al.
Using the mouse, first clear the channels (all "."), then select channel 1. An asterisk
means that the channel is turned on.

Config | Format [ Trigger | Sumbol |
Mode: [ 64k Sample Full Chamnel 125MHz o=

Tiate On Clocke
P | Fod A2

Apply
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3 Set up the Trigger menu.
a Inthe MACHINE 1 setup window, select the Trigger tab. Select Clear, then select All.
b Under the Trigger tab, select Trigger Position, then select Start.
¢ Select the sample period value field, then enter 8.0.

File Modify Clear

[Havizate || Run |1

Trizzer [ Sgnbol
Arming Control...

Semple Period B 7eiceer Posttion| Srare o]

Title |Mav:rn Sequence || Save |[Recall

TRIGGER on "a" > Bns

Pattern [ Edge | Range | Timer |

a Labl Hex (=]
b Labl Hex O

4 Set up the Waveform menu.

a Inthe MACHINE 1 window, select Navigate, then select Slot A: MACHINE 1, then
select Waveform. A Waveform window will now open.

b In the Waveform window select the Markers tab.
¢ Select the G1 field and a Marker Setup window will appear.
¢ Ensure that the Interval Time field reads "from G1 to G2" (instead of "from G2 to G1").

Dizplay follows markers| Globally E E Place on edge

FE_ ol b 8o [ =]
E_ ol pr B [ o]

|Interval || Time I=I|From | G1 I=I|t,0 | G2 I=I| =

|Data at || 6l ofeet|[ Hex =] 1

Leave this window open as you will be using it later when acquiring data.
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Connect the logic analyzer

1 Using a 6-by-2 test connector, connect channel 0 of Pod Al to the pulse generator
channel 2 output.

2 Using the SMA cable and the BNC adapter, connect the External Input of the pulse
generator to the Main Signal of the function generator.

&133A Option 003

External Channel 2 Chonnel 1
Tnput Dutput Ouipui || Dutput Ouiput
[} o o o o

16600221

Acquire the data

1 Enable the pulse generator channel 2 and trigger outputs (with the LED off).
2 In the logic analyzer Waveform menu, select Run.
3 Configure the Markers to measure the time interval.

a Inthe Marker Setup window select the Time field associated with G1, and select
Pattern. Select the Time field associated with G2, and select pattern.

b Select the Occurs field associated with G1 and enter "1". Select the Occurs field
associated with G2 and enter "16384".

¢ Select the From field associated with G2 and select G1.
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Dizplay follows markers| Globally E E Place on edge

|G1 ||F‘atter‘n =] | | Define,.. | occurs |:1 | %FT‘DN | Trigger B |
|G2 ||F'att,er‘n =] | | Define... | occurs |2163El4 | %FT‘DI’H | G1 =] |

|Interval || Time I=I|From | Gl I=I|t,0 | G2 I=I| = 409,616 us

|Data at || 6l ofeet|[ Hex =] 1

In the Marker Setup window, you will observe the Interval Time from G1 to G2 = value
to determine the pass or fail status of this test.

d In the marker Setup window, select the Define... field associated with G1, and the G1
Marker Pattern window will appear. In the Pattern field, enter "1". Select the Pattern
Qualify field and select When Entering. Select Apply, then select Close.

Pattern gqualify | When Entering =|

Search Termsi A

|g | |Lab1 || Binary ﬂ” Pattern ﬂl

Help

e In the marker Setup window, select the Define... field associated with G2, and the G2
Marker Pattern window will appear. In the Pattern field, enter "1". Select the Pattern
Qualify field and select When Entering. Select Apply, then select Close.

4 Acquire the data.

a In the Waveform menu, move the mouse cursor over Run and click and hold the right
mouse button. At the pop-up menu, select Repetitive.

b Select Run. The logic analyzer will now repetitively acquire data.

¢ Continuously observe the Interval Time from G1 to G2 = value in the Marker Setup
window.
Allow the logic analyzer to run repetitively for approximately one minute. If the
Interval Time value remains inside the range 409.552 us to 409.648 us, the test passes.
Record a Pass or Fail in the performance test record.

d Select Stop to end the acquisition.
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Performance Test Record

Performance Test Record

16600-series Logic Analysis
System

Serial No. Work Order No.
Recommended Test Interval - 2 Year/4000 hours Date
Recommended next testing Temperature
Test Settings Results
Self-Tests Board Verification Tests Pass/Falil
Acquisition IC Verification Tests Pass/Fail
Threshold £ (100 mV + 3% of
Accuracy threshold setting)
Limits Measured
Pod A1 ECL, £139 mV ECL VL -1.439V
ECLVH -1.161V
0V,£100 mV 0V UserVL -100 mV
0V UserVH +100 mV
Pod A2 ECL, £139 mV ECLVL -1.439V
ECLVH -1.161V
0V,£100 mV 0V UserVL -100 mV
0V UserVH +100 mV
Pod A3 ECL, £139 mV ECLVL -1.439V
ECLVH -1.161V
0V,£100 mV 0V UserVL -100 mV
0V UserVH +100 mV
Pod A4 ECL, £139 mV ECLVL -1.439V
ECLVH -1.161V
0V,£100 mV 0V UserVL -100 mV
0V UserVH +100 mV
Pod A5 ECL, £139 mV ECL VL -1.439V
ECLVH -1.161V
0V,£100 mV 0V UserVL -100 mV
0V UserVH +100 mV
Pod A6 ECL, £139 mV ECLVL -1.439V
ECLVH -1.161V
0V,£100 mV 0V UserVL -100 mV
0V UserVH +100 mV
Pod A7 ECL, £139 mV ECLVL -1.439V
ECLVH -1.161V
0V,£100 mV 0V UserVL -100 mV
0V UserVH +100 mV
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Performance Test Record (continued)

Test Settings Results
Threshold Limits Measured
Accuracy
(continued)
Pod A8 ECL, +139 mV ECLVL -1.439V
ECLVH -1.161V
0V,£100 mV 0V UserVL -100 mV
0V UserVH +100 mV
Pod A9 ECL, +139 mV ECL VL -1.439V
ECLVH -1.161V
0V,+£100 mV 0V UserVL -100 mV
0V UserVH +100 mV
Pod A10 ECL, +139 mV ECLVL -1.439V
ECLVH -1.161V
0V,+£100 mV 0V UserVL -100 mV
0V UserVH +100 mV
Pod A11 ECL, +139 mV ECLVL -1.439V
ECLVH -1.161V
0V,£100 mV 0V UserVL -100 mV
0V UserVH +100 mV
Pod A12 ECL, +139 mV ECL VL -1.439V
ECLVH -1.161V
0V,£100 mV 0V UserVL -100 mV
0V UserVH +100 mV
Single-Clock, Disable pulse generator, Enable pulse generator,
Single-Edge channel 1 COMP (LED off) channel 1 COMP (LED on)
Acquisition
16600 Pass/Fail Pass/Fail
Pods A1, A3, A5, Setup/Hold Time  4.5/0.0ns JT J
A7, A9, Al1, KT K{
channel 3 LT [
MT Ml
NT NJ
PT Pl
PodsA1,A3,A5  |Setup/Hold Time  4.5/0.0 ns JT J
A7, A9, A11, KT K
channel 11 LT [
MT Ml
NT N{
PT Pl
Pods A2, A4, A6, |Setup/Hold Time  4.5/0.0ns JT JU
A8, A10, A12, KT Kl
channel 3 LT Ll
M7T M
NT Ny
PT Pl
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Test Settings Results
Single-Clock, Disable pulse generator, Enable pulse generator,
Single-Edge channel 1 COMP (LED off) channel 1 COMP (LED on)
Acquisition
(continued)
Pods A2, A4, A6, |Setup/Hold Time  4.5/0.0ns JT JU
A8, A10, A12, KT K
channel 11 LT [
MT Ml
NT NJ
PT Pl
Pods A1, A3, A5,  |Setup/Hold Time  0.0/4.5ns JT JU
A7, A9, A11, KT K
channel 3 LT [
M7T M
NT Ny
PT Pl
Pods A1, A3, A5, |Setup/Hold Time  0.0/45ns JT JU
A7, A9, A11, KT K
channel 11 LT Ll
M7T M
NT Ny
PT Pl
Pods A2, A4, A6, |Setup/Hold Time  0.0/45ns JT JU
A8, A10, A12, KT K
channel 3 LT Ll
M7T M
NT Ny
PT Pl
Pods A2, A4, AB, |Setup/Hold Time  0.0/4.5ns JT JU
A8, A10, A12, KT K
channel 11 LT Ll
M7T M
NT Ny
PT Pl
16601/02
All pods, Setup/Hold Time ~ 4.5/0.0ns JT JU
channel 3 KT Kd
LT Ly
MT M
NT Ny
PT Pl
All pods, Setup/Hold Time ~ 4.5/0.0ns JT J
channel 11 KT Kd
LT Ly
MT M
NT Ny
PT Pl
All pods, Setup/Hold Time  0.0/45ns JT JU
channel 3 KT Kd
LT Ly
MT M
NT Ny
PT Pl
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Test Settings Results
Single-Clock, Disable pulse generator, Enable pulse generator,
Single-Edge channel 1 COMP (LED off) channel 1 COMP (LED on)
Acquisition
(continued)
All pods, Setup/Hold Time ~ 0.0/45ns JT JU
channel 11 KT K{
LT [
MT Ml
NT NJ
PT Pl
16603
All pods, channels [Setup/Hold Time  0.0/4.5ns JT JU
3and 11 KT K
LT L
MT Ml
All pods, channels [Setup/Hold Time ~ 0.0/4.5ns JT J
3and 11 KT K
LT Ly
M7T M
Multiple-Clock, Disable pulse generator, Enable pulse generator,
Multiple-Edge channel 1 COMP (LED off) channel 1 COMP (LED on)
Acquisition
16600 Pass/Fail Pass/Fail
Pods A1,A3, A5  |Setup/Hold Time  5.5/0.0 ns JT+LT+NT JU+LL+NL
A7, A9, A11,
channel 3
Pods A1,A3, A5, |Setup/Hold Time  55/0.0ns JT+LT+NT JU+LL+NL
A7, A9, A11,
channel 11
Pods A2, A4, A6, |Setup/Hold Time  55/0.0ns JT+LT+NT JU+LL+NL
A8, A10, A12,
channel 3
Pods A2, A4, A6, |Setup/Hold Time  55/0.0ns JT+LT+NT JU+LL+NL
A8, A10, A12,
channel 11
Pods A1,A3, A5, |Setup/Hold Time  55/0.0ns KT +MT +PT KL + ML+ P
A7, A9, A11,
channel 3
Pods A1,A3,A5,  |Setup/Hold Time  55/0.0ns KT +MT +PT KL + ML +PL
A7, A9, A11,
channel 11
Pods A2, A4, A6, |Setup/Hold Time  5.5/0.0ns KT+MT+PT KL + ML+ PL
A8, A10, A12,
channel 3
Pods A2, A4, A6, |Setup/Hold Time  5.5/0.0 ns KT+MT+PT KL +ML+PL
A8, A10, A12,
channel 11
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Test

Settings

Results

Multiple-Clock,
Multiple-Edge
Acquisition
(continued)

16600

Pods A1, A3, A5,
A7, A9, Al1,
channel 3

Pods A1, A3, A5,
A7, A9, Al1,
channel 11

Pods A2, A4, A6,
A8, A10, A12,
channel 3

Pods A2, A4, A6,
A8, A10, A12,
channel 11

Pods A1, A3, A5,
A7, A9, A1,
channel 3

Pods A1, A3, A5,
A7, A9, Al1,
channel 11

Pods A2, A4, A6,
A8, A10, A12,
channel 3

Pods A2, A4, A6,
A8, A10, A12,
channel 11

16601/02

All pods,
channel 3

All pods,
channel 11

All pods,
channel 3

All pods,
channel 11

All pods,
channel 3

All pods,
channel 11

All pods,
channel 3

All pods,
channel 11

Setup/Hold Time

Setup/Hold Time

Setup/Hold Time

Setup/Hold Time

Setup/Hold Time

Setup/Hold Time

Setup/Hold Time

Setup/Hold Time

Setup/Hold Time
Setup/Hold Time
Setup/Hold Time
Setup/Hold Time
Setup/Hold Time
Setup/Hold Time
Setup/Hold Time

Setup/Hold Time

0.0/5.5ns

0.0/5.5ns

0.0/5.5ns

0.0/5.5ns

0.0/5.5ns

0.0/5.5ns

0.0/5.5ns

0.0/5.5ns

5.5/0.0 ns

5.5/0.0 ns

5.5/0.0 ns

5.5/0.0 ns

0.0/5.5ns

0.0/5.5ns

0.0/5.5ns

0.0/5.5ns

Disable pulse generator, channel 1

COMP (LED off)

JT+LT+NT

JT+LT+NT

JT+LT+NT

JT+LT+NT

KT +MT +PT

KT +MT +PT

KT +MT +PT

KT +MT +PT

JT+LT+NT

JT+LT+NT

KT +MT +PT

KT +MT +PT

JT+LT+NT

JT+LT+NT

KT +MT +PT

KT +MT +PT

Pass/Fail

Pass/Fail

Enable pulse generator, channel 1

COMP (LED on)

JU +LL+Nd

JU +LL+Nd

JU +LL+Nd

JU +LL+Nd

KL +Md+PL

KL + M +PL

KL +Md+PL

KL + M +PL

JU +LL+Nd

JU +LL+Nd

KL + M +PL

KL + M +PL

JU+LL+Nd

JU +LL+Nd

KL + M +PL

KL + Ml +PL

Pass/Fail

Pass/Fail
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Test Settings Results
Multiple-Clock, Disable pulse generator, channel 1 Enable pulse generator, channel 1
Multiple-Edge COMP (LED off) COMP (LED on)
Acquisition
(continued)
16603 Pass/Fail Pass/Fail
All pods, channels  |Setup/Hold Time 5.5/0.0 ns JT+KT+LT + JU+kl+ L+ Ml
3and 11 mMT
All pods, channels  |Setup/Hold Time 0.0/5.5ns JT+KT+LT + JU+kl+ L+ Ml
3and 11 MT
Single-Clock,
Multiple-Edge
Acquisition
16600 Pass/Fail
Pods A1, A3, A5, Setup/Hold Time 5.0/0.0 ns J?
A7, A9, A1, K?
channel 3 Lt
M?
N{
Pt
Pods A1, A3, A5, Setup/Hold Time 5.0/0.0 ns J?
A7, A9, A1, K?
channel 11 Lt
M?
N{
Pt
Pods A2, A4, A6, Setup/Hold Time 5.0/0.0 ns J?
A8, A10, A12, K?
channel 3 Lt
M3
N{
Pl
Pods A2, A4, A6, Setup/Hold Time 5.0/0.0 ns J?
A8, A10, A12, K3
channel 11 L3
M3
N{
Pt
Pods A1, A3, A5, Setup/Hold Time 0.0/5.0ns J?
A7, A9, AT1, K?
channel 3 L3
M3
N{
Pl
Pods A1, A3, A5, Setup/Hold Time 0.0/5.0ns J?
A7, A9, Al1, K?
channel 11 L3
o
N{
Pt
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Test Settings Results
Single-Clock,
Multiple-Edge
Acquisition
(continued)
Pods A2, A4, A6, Setup/Hold Time 0.0/5.0 ns J?
A8, A10, A12, K¢
channel 3 Lt
M
N{
Pt
Pods A2, A4, A6, Setup/Hold Time 0.0/5.0 ns J?
A8, A10, A12, K¢
channel 11 Lt
M
N{
P? -
16601/02 Pass/Fail
All pods, Setup/Hold Time 5.0/0.0ns J?
channel 3 K?
L
M
N{
Pt
All pods, Setup/Hold Time 5.0/0.0ns J?
channel 11 K?
L
M7
N{
Pl
All pods, Setup/Hold Time 0.0/5.0ns J?
channel 3 K3
L
M7
NS
Pl
All pods, Setup/Hold Time 0.0/5.0ns J?
channel 11 K3
L
M7
N{
P? -
16603 Pass/Fail
All pods, channels |Setup/Hold Time 0.0/5.0ns J?
3and 11 K3
L3
M7
All pods, channels |Setup/Hold Time 0.0/5.0ns J?
3and 11 K3
L
M7
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Test

Time Interval
Accuracy

Settings

Interval time from G1
to G2

409.552 - 409.648 us

Results

Pass/Fail
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Performance Test Record
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Calibrating and Adjusting



Calibrating and Adjusting

This chapter normally gives you instructions for calibrating and adjusting the logic
analysis system.

The 16600A-series mainframe does not require adjustments.

Calibrations and Adjustments for Modules

The 16600A-series Logic Analysis System does not require an operational accuracy
calibration. To test the instrument against specifications, refer to "Testing
Performance" in chapter 3.

The individual measurement modules that can plug into the 16600A-series Logic
Analysis System may require calibration, operational accuracy calibration, or
adjustments. Refer to the appropriate documentation for the individual modules for
recommended calibration and operational accuracy calibration intervals and
procedures, and adjustment procedures.
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CAUTION

Troubleshooting

This chapter helps you troubleshoot the logic analysis system to find defective
assemblies. The troubleshooting consists of flowcharts, self-test instructions, and
tests. This information is not intended for component-level repair.

If you suspect a problem, start at the top of the first flowchart. During the
troubleshooting instructions, the flowcharts will direct you to perform other tests.
The other tests are located in this chapter after the flowcharts.

The service strategy for this instrument is the replacement of defective assemblies.
This instrument can be returned to Agilent Technologies for all service work,
including troubleshooting. Contact your nearest Agilent Technologies Sales Office for
more details.

Electrostatic discharge can damage electronic components. Use grounded wrist straps and
mats when you perform any service to this instrument or to the cards in it.

To use the flowcharts

Flowcharts are the primary tool used to isolate defective assemblies. The flowcharts refer to
other tests to help isolate the trouble. The circled letters on the charts indicate connections
with the other flowcharts. Start your troubleshooting at the top of the first flowchart.

5-2



Troubleshooting
To use the flowcharts

‘ Apply power. }#

Is
screen
blank?

screen
readable?

Observe the boot dialogue
for Available Memory

Does
Available Memory
match installed
memory?

Allow instrument to finish
booting. then power down

fa

Check that the memory
daughter card is installed
and is properly seated

Does the
instrument finish
booting?

Launch the Self Tesft.
Refer ta fhe PV
procedure in Chapter 5

v

Does the
Self Test software
load?

No Problem with PCl board
Replace PCI board.

Troubleshooting Flowchart

memory daughter Yes Possible problem with memary
card installed and P> daugnfer card L
seqted? Replace daughter card
Install and seat the memary |
daughter card =
16700601
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Troubleshooting
To use the flowcharts

Do a Test All Refer fo
the PV procedures in
Chapter 5

Do
all self-fests
pass?’

Exit test system and start
a logic analyzer session

Is the
problem with the
logic analyzer?

Is the
user problem still
present?

Yes @

Confact HP for more
mformafion.

Y
END
16600004

Troubleshooting Flowchart




Is the
front panel power

indicatar on?

Are fhe
instrument fans
running?

Is the
power supply fan
running’?

Ensure fhe
power cord

is properly
connected

power cord properly
connected?

a campatible
keyboard installed
and properly
connecfed

the keyboard
defective?

Suspect the power supply

valtage check in Chapfer 5

Do all
test poinfs pass?

Yes
Is the
Lt
Wait Cannect
approximately compatible
5 minufes keyboard fo Do ih t
(finish booting) » keyboard 0 The power supply
then power port on
dawn rear panel
Replace
the >
keyboard.

16600b05

Troubleshooting Flowchart

Troubleshooting

To use the flowcharts

Reconnect
the paower
cord

Replace the acquisifion Replace
the power
board.
supply




Troubleshooting

To use the flowcharts

Connect the manifar
—® o a PC and apply
power fo the PC

Is
screen readable?

Replace CPU board

Refer to User’'s
Guide of video
monitor for

more information.

the insftrument

Ensure video resolution
of monifor is supported
Dy instrument.

Is fhe
video resolution
supporfed?

Obfain a compatible
videao moniftor.

Yes

—® insfrument to power

Remove power, waif for

down, then reapply power.

Follow the procedure
"To configure fhe
monifor” in Chapter 2.

Is
screen
readable?

Troubleshooting Flowchart

16600b06

-
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To use the flowcharts

Document
Did an the errar
error message message
appear? and
confact HP
Problem
Did the gghM boof
display freeze during on
de? CPU board
P Replace
CPU board Remove and
Is Primary reapply power,
Boot Path properly and inferrupt
configured? the boot roufine.
Check that
Was a N the Primary
boot device Boot Path Configure
faund is properl
Coﬁ)ﬁgiredy Remove power Check Primary Boot
the hard disk drive Path to —
Yes cable SESCSI60
Are Connect and
the hard No seaf fhe
disk drive cables hard disk >
connected? drive cables.
Connect and
seat the
P hard disk -
drive cables
Does Remove Do a software
‘Booting * message power Reignite. Follow
appear? from the fhe procedure Does fhe Yes
instrument in Chapfer 5 instrument finish
booting”?
Did the v Problem with PCI
display freeze during s p Doard. P
isl? Replace PCI board.

16700b04

Troubleshooting Flowchart




Troubleshooting
To use the flowcharts

Did
an initialization
status return
FAIL?

Does the
instrument finish
baoting?

Refer fo fhe section aon
Imitilization Failures
in Chapter 5

Does a
Toolbar window
appear?

Remove power from
the insfrument

Yes f

Do a software

Reignite Fallow fhe
procedure in Chapter 5.

Does the
instrument finish
baoting?

16700b07 '

Praoblem with PCI
board Replace PCI

board

v

Yes

Reinstall the
operafing system
soffware

Troubleshooting Flowchart
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)
v

Failure of.

System

CPU Baoard?

Failure of.

System
PCl Board?

Replace
PCl
board

Master Frame
State/Timining
Analyzer?

Replace
State/
Timining
Analyzer

Measurement
Module?

Go fo the
service
manual
for the
optional
module

Master Frame
Optional Emulation
Madule”

Replace
emulation
module

Troubleshooting
To use the flowcharts

Flexible R

Disk Drive?

C

the flexible disk drive

emove pawer. Check

ables.

No

Are the

cables connec

%Yes

flexible disk drive

Connect
and seat
the flexible
disk drive
cables

fed?

Replace flexible
disk drive

Y

Connect and seat the
appraopriate cables.

Check cabling and
connectors

Is

cabling
No okay?
-t
Parallel
Port?
Replace CPU Board
16600008

Troubleshooting Flowchart




Troubleshooting
To use the flowcharts

logic analyzer card

Is No

recagnized

Replace logic analyzer
acquisition module.

Possible prablem with
cabling Do fhe cable fest
in Chapfer 5 on suspect pod.

Does
cable test pass?

Yes

The logic analyzer
board is functioning
praperly

Swap suspect prabe fip
assembly with knawn
good one Redo Tesf

v

(END)

Does
cable fest pass?

Yes

Replace defective
probe tip assembly

Swap suspect cable
assembly with known
good one Redo Tesf

Troubleshooting Flowchart

Does
cable test pass?

Replace defective
cable

Replace logic analyzer
acquisifion module

Y
—

16600609

5-10



Troubleshooting
To perform the power-up tests

See Also

2
3

4

To perform the power-up tests

The logic analysis system automatically performs power-up tests when you apply power to
the instrument. Any errors are reported in the boot dialogue. Serious errors will interrupt
the boot process.

The power-up tests are designed to complement the instrument on-line Self Tests. Tests that
are performed during power-up are not repeated in the Self Tests.

The monitor, keyboard and mouse must be connected to observe the results of the power-up
tests.

Disconnect all inputs and exit all logic analysis sessions.
In the Session Manager, select Shutdown. In the Powerdown window, select Powerdown.
When the "OK to power down" message appears, turn off the power switch.

After a few seconds, turn the power switch back on. Observe the boot dialogue for
the following:

- ensure all of the installed memory is recognized

- any error messages

- interrupt of the boot process with or without error message
A complete transcript of the boot dialogue is in Chapter 8, "Theory of Operation".
During initialization, check for any failures.

"The Power-Up Routine" in chapter 8.




Troubleshooting
To run the self-tests

To run the self-tests

Self-tests identify the correct operation of major functional subsystems of the instrument.
You can run all self-tests without accessing the interior of the instrument. If a self-test fails,
refer to the troubleshooting flowcharts to change a component of the instrument.

To run the self-tests:
In the System window, select System Admin.

In the System Administration window, select Self-Test. At the Test Query window,
select Yes.

The tests can be run individually, or all the tests can be run by selecting Test All at the
bottom of the Self Test window. Note that if Test All is selected, tests requiring user action
will not be run. For more information, refer to Chapter 8. These procedures instruct you
how to perform the tests individually.

In the Self Test window, select System CPU Board.

Run the Flexible Disk Drive test.

a In the Self Test: System CPU Board window, select Floppy Drive Test.

b Insert a DOS-formatted flexible disk with 300 KB of available space in the flexible disk
drive.

¢ In the Test Query window, select OK.

The Test Query window instructs you to insert the flexible disk into the flexible disk
drive. The other System CPU Board tests require similar user action to successfully
run the test.

In the Self Test: System CPU Board window, select Close to close the window.
In the Self Test window, select PCI Board. The individual PCI Board tests can be
run individually without any user action.

In the Self Test window, select the Master Frame tab. Individual tests can be run on
the optional measurement module and emulation module in the Master Frame.
Refer to Chapter 8 for more information on tests that are not executed. The service manuals

for applicable measurement modules will also have information on tests that are not
executed.
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Troubleshooting
Reignite: Reinstalling the operating system

Reignite: Reinstalling the operating system

Read this section carefully before you attempt to reinstall the operating system using this
procedure. Everything on the hard disk drive will be overwritten, including user
configuration, data files, and license passwords.

A batch process is used to autoload the software and then reboot the instrument. The batch
process waits for only a short timeout period for user interaction to abort the process.
Otherwise, the hard disk drive will be initialized, the operating system uploaded, and the
instrument will reboot.

The Reignite process takes approximately one hour depending on the speed of the CD-ROM.

See Also "To save the license file" in Chapter 6 for information on saving the license password file.

To reignite:
1 Set up the instrument.

a Connect the monitor, keyboard, and mouse to their rear panel ports.

b Connect a SCSI CD-ROM drive to the SCSI port on the rear of the instrument.
Ensure the CD-ROM drive is set to a SCSI address in the range 1-5.

¢ Apply power to the CD-ROM drive.

d Insert the CD-ROM containing the instrument operating system into the CD-ROM drive.
Allow a couple minutes for the CD-ROM drive to settle after inserting the media.

e If connected, disconnect the LAN cable from the instrument.

2 Connect the power cord to the instrument, and apply power to the instrument.
3 If needed, initiate the monitor selection mode.

a When the LED on the NUMLOCK key on the keyboard illuminates and remains lit
approximately two seconds, press the [ TAB ] key. (This happens very soon after
power is applied).

b When the monitor selection mode is enabled, repeatedly press the [ TAB | key until the
display is readable.

¢ Pressthe [ ENTER ] key, then answer "Y" at the query to confirm the monitor selection.

4 Interrupt the boot process and begin the Reignite process.
a Repeatedly press the [ ESC | key on the keyboard to terminate the boot process.

b When the boot process is terminated, at the Main Menu: Enter command prompt,
enter

Main Menu: Enter command > SEArch

The instrument will then search for all viable boot devices on the bus. The display will
then show the boot devices:

Path Number Device Path Device Type
PO SESCSI.6.0 QUANTUM FIREBALL ST4.3S
P1 SESCSI.4.0 IBM CDRMO00201 I'F

¢ At the Main Menu: Enter command > prompt, enter

Main Menu: Enter command > BOot P1
Interact with IPL (Y, N, Q)?> N

d After about 30 seconds you will see the message




Troubleshooting
Reignite: Reinstalling the operating system

WARNING: The configuration information calls for a non-interactive
installation.

Press <Return> within 10 seconds to cancel
batch-mode installation:

If you want to abort the Reignite process, go immediately to Step 5 below.

If you do nothing within the 10 second timeout, the Reignite process will begin. The
instrument will completely reload the operating system software onto the hard disk drive.
After the software has been uploaded, the instrument will reboot.

To abort the Reignite process at this point:

a Press [ Return | within 10 seconds to abort the Reignite process.

b At the confirmation, press [ Return ] again.

¢ At the language prompt, enter 45. Press [ RETURN ] at the confirmation prompt.
d Enter b to reboot the system from the beginning.
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Troubleshooting
To check the power supply voltages

To check the power supply voltages

Refer to chapter 6, "Replacing Assemblies," for instructions to remove or replace covers and
assemblies.

WARNING Hazardous voltages exist on the power supply. This procedure is to be performed by
service-trained personnel aware of the hazards involved, such as fire and electrical shock.

1 Turn off the instrument, disconnect the power cord, then remove the cover.
2 Apply power to the instrument.
3 Using a DVM, measure the power supply voltages.
4 Note problems with the power supply, then return to the flowchart.
Power Supply Voltages
CN1 CN2
Pin Voltage Pin Voltage
1-5 +3.3V 1-4 =52V
6-7 COM 5 +12V
8-10 +5V 6-8 =12V
11-12 COM 9-12 COM
13-14 +3.3V 13 +12V
15-19 COoM 14-16 COM
20-21 +5V
22-24 COM

16600224

16 9
gooooodg
oodooodn
8 1




Troubleshooting
To test the flexible disk drive voltages

WARNING

To test the flexible disk drive voltages

Refer to chapter 6, "Replacing Assemblies," for instructions to remove or replace covers and
assemblies.

Hazardous voltages exist on the power supply. This procedure is to be performed by
service-trained personnel aware of the hazards involved, such as fire and electrical shock.

Equipment Required

Equipment Critical Specification Recommended Agilent
Model/Part
Digitizing Oscilloscope > 100 MHz Bandwidth 54600B

Turn off the instrument, then remove the power cable. Remove the cover of the
logic analysis system.

Disconnect both the power cable and the data cable from the flexible drive.

Remove the two screws that secure the flexible drive to the frame and remove the
flexible drive (refer to Chapter 6).

Reconnect the power and data cables to the flexible drive. Position the flexible
drive so that it does not contact any of the other subassemblies or circuit boards
inside the logic analysis system.

Reconnect the power cable to the instrument and apply power.

When the instrument completes the boot process, enter the Self Test menu and
repetitively run the Floppy Drive Test.

a Inthe System menu, select System Admin.

b In the System Admin window, select Self Test. Select Yes at the confirmation dialogue
box.

¢ When the Self Test window appears, select the System tab.
d In the Self Test window, select Options - Repeat Mode - Run Repeatedly.

e Insert a DOS-formatted flexible disk with at least 300 KB of available space into the
flexible disk drive.

f Select System CPU Board. In the System CPU Board window, select Floppy Drive
Test. At the Test Query window, select OK.

The floppy drive test will now run repetitively. Use an oscilloscope to probe the flexible disk
drive signal pins (see table next page), to ensure that the digital signals are appearing.
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To test the flexible disk drive voltages

Disk Drive Voltages

Pin Signal
Description
NC

Mode Select
NC

HD Out

NC

NC

Ground
Index

W 0 N o o1 & W N ==

Ground
NC
Ground

[ —y
N — O

Drive Select

Pin Signal
Description

13 Ground

14 NC

15 Ground

16 Motor On

17 Ground

18 Direction

19 Ground

20 Step

21 Ground

22 Write Data

23 Ground

Pin Signal Description
24 Write Gate

25 Ground

26 Track 00

27 Ground

28 Write Protect
29 Ground

30 Read Data

31 Ground

32 Side One Select
33 Ground

34 Disk Change

When you have completed probing the flexible disk drive signals, select OK in the Stop
window do halt the Floppy Drive Test.

7 If the flexible disk drive signals appear as indicated, then the flexible disk drive
should be replaced. If the signals do not appear, then either the data cable or the

CPU board is suspect.

J11 of the acquisition board can be probed in the same manner as described above to check

for the same signals.

8 Remove power from the logic analysis system and disconnect the power cable.
Replace the defective assembly.

9 Reassemble the logic analysis system.

Disk Drive

>

/

Bottom of
Disk Drive

Power
Connection
Pins CN2
(or J2)

Pin 1

Tab may have fo be
removed fo allow
cable to connect
correctly

Pin 1




Troubleshooting
To test the hard disk drive voltages

WARNING

To test the hard disk drive voltages

Refer to chapter 6, "Replacing Assemblies," for instructions to remove or replace covers and
assemblies.

Hazardous voltages exist on the power supply. This procedure is to be performed by
service-trained personnel aware of the hazards involved, such as fire and electrical shock.

Equipment Required

Equipment Critical Specification Recommended
Model/Part
Digitizing Oscilloscope > 100 MHz Bandwidth 54600B

Turn off the instrument, then remove the power cable. Remove the cover of the
logic analysis system.

Disconnect both the power cable and the data cable from the hard drive.

Remove the two screws that secure the hard drive to the frame and remove the hard
drive (refer to Chapter 6).

Remove four screws that secure the mounting plate to the hard drive and remove
the mounting plate.

Reconnect the power and data cables to the hard drive. Position the hard drive so
that it does not contact any of the other subassemblies or circuit boards inside the
logic analysis system.

Reconnect the power cable to the instrument and apply power.

Using an oscilloscope, check for digital activity on the pins while the instrument is
booting. Probe the voltages on the hard disk drive circuit board where the data
cable connector is soldered. Pin 1 of the connector is marked on the circuit board
and is on the side of the connector closest to the power cable (see table and
illustration next page).
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To test the hard disk drive voltages

Disk Drive Voltages

Pin Signal Description Pin Signal Description

2 DBO 28 NC
DB1 30 Ground
DB2 32 ATN

8 DB3 34 Ground

10 DB4 36 BSY

12 DB5 38 ACK

14 DB6 40 RST

16 DB7 42 MSG

18 DBP 44 SEL

20 Ground 46 C/D

22 Ground 48 REQ

24 NC 50 1/0

26 Terminator Power

All odd-numbered pins except 23, 25, and 27 are grounded at the drive. Pins 24 and 28 are
"No Connect" at the drive.

+12V
+12V Ground
+5V Ground
+5V
DC Power : & &y
Conmeclors  ——_|
Back Pin 1
of Front
Drive of
Drive

50-Pin SCSI Bus
Inferfoce Connectar

HHHHHHHHHHHHHHHHHHHHHHK Il

16700240

8 If the hard disk drive signals appear as indicated, then the hard disk drive should be
replaced. If the signals do not appear, then either the data cable or the CPU board is
suspect.

J1 and J10 of the PCI board can be probed in the same manner as described above to check
for the same signals.

9 Remove power from the logic analysis system and disconnect the power cable.
Replace the defective assembly.

10 Reassemble the logic analysis system.
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To test the cables

To test the cables

This test allows you to functionally verify the probe cable and probe tip assembly of any of
the logic analyzer pods. Only one probe cable can be tested at a time. Repeat this test for
each probe cable to be tested.

Equipment Required

Equipment Critical Specification Recommended Agilent
Model/Part
Pulse Generator 100 MHz, 3.5 ns pulse width, 8131A Option 020

< 600 ps rise time
6x2 Test Connectors (Qty 4)

If you have not already done so, do the procedure "To set up the test equipment and
the logic analyzer" in Chapter 3.

Set up the pulse generator.
a Set up the pulse generator according to the following table.

Pulse Generator Setup

Timebase Channel 2 Trigger
Mode: Ext Mode: Square Divide: Divide + 1
Period: 100.000 ns Delay: 0.000 ns Ampl: 0.50 V
High: 3.00V Offs: 0.00 V
Low: 0.00V
COMP: Disabled
(LED Off)

b Enable the pulse generator channel 1 and channel 2 outputs (LED off).
Set up the Configuration window.

a Inthe MACHINE 1 window, select the Config tab.

b Ensure that they Type analyzer is set to State.

¢ Assign all pods to Analyzer 1. To assign the pods, use the mouse to drag the pods to
the Analyzer 1 column (see figure on next page).
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To test the cables

File

Mavigate |[ Run ][

Config [ Format | Trigger | Sumbol |
Analuzer 1 Analuzer

Name} MACHINE 1 Mame? MACHINE 2
Ll ate Ll Unassigned Pods

Al
A2

Close

4 Set up the Format window.
a Inthe MACHINE 1 setup window, select the Format tab.

b Select the field showing the channel assignments for the pod under test. In the pop-up
menu, select the asterisk field to put asterisks in the channel positions, activating the
channels. Select Done.

File Edit

[Havizate || Run |1

Config | Format [ Trigger | Sumbol |
Made: [100 MHz ~ 6dk_State]ltaster Clock...|J7

Setup-Hold. .. Pod A4 ” Pod AZ ” Pod AZ ” Pod Al

[ =] [ =] [ =]

[Haster cik =] [Haster cik & [Master c1k 5]

=
[

Apply

¢ Select Master Clock. In the Master Clock window, select a double edge for the J clock
(J?). Turn off the other clocks. Select Apply, then select OK to close the Master Clock
window.

Qualifi Qualifi
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To test the cables

d Select Setup/Hold, then select 5.0/0.0 ns for the pod being tested. Select OK to close
the Setup/Hold window.

e Select the threshold field for the pod being tested, then select TTL.
6 Set up the Trigger window.

a Inthe MACHINE 1 setup window, select the Trigger tab.

b Select Clear, then select All.
7 Set up the Listing window.

a Inthe MACHINE 1 Setup window, select Navigate, then select Slot A: MACHINE 1,
then select Listing. A Listing window will open.

b Right click on the hex field and change the Lab1 base to Binary.

File Edit Options Invasm

[ Havigate || Run [

Search [ Goto | Markers | Comments | Analusis | Mixed Sisnal |

Label [LaaL 3] value [ J[3] when [Fresent ||i|

[fdvanced searching...] [S=t 61 ][set 2]

[5tate Humber]|[Labt || [Fime= |

[Decimal ||Einary ||[fbsolute ]

8 Using four 6-by-2 test connectors, connect the logic analyzer to the pulse generator
channel outputs. To make the test connectors, see chapter 3, "Testing Performance."
a Connect the even-numbered channels of the lower byte of the pod under test to the
pulse generator channel 1 Output.
b Connect the odd-numbered channels of the lower byte of the pod under test to the
pulse generator channel 1 Output.
¢ Connect the even-numbered channels of the upper byte of the pod under test and the
J clock channel to the pulse generator channel 2 Output. J clock is located on Pod Al.

d Connect the odd-numbered channels of the upper byte of the pod under test to the
pulse generator channel 2 Output.
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To test the cables

9 On the logic analyzer, select Run. The listing should look similar to the figure below.
Ignore any error messages dealing with the G1 and G2 markers.

File Edit Options Invasm

Havigate || Run [

Search [ Goto Y Markers | Comments | Analusis | Mixed Signal |

Label [Cabt |[¥] value [ J[3] when [Fresent ||!|

[Etate Humber]|[CabT ]|[Tzme

[Decimal || [BLrary || [Fo=ciute

1010101010101010
0101010101010101

1010101010101010
0101010101010101

1010101010101010
0101010101010101

1010101010101010
0101010101010101

1010101010101010
0101010101010101

1010101010101010
0101010101010101
1010101010101010
0101010101010101
1010101010101010
0101010101010101
1010101010101010
0101010101010101
1010101010101010
0101010101010101
1010101010101010

10 If the listing looks like the figure, then the cable passed the test.

If the listing does not look similar to the figure, then there is a possible problem with the
cable or probe tip assembly. Causes for cable test failures include:

® open channel.

® channel shorted to a neighboring channel.

® channel shorted to either ground or a supply voltage.
Return to the troubleshooting flowchart.
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To test the auxiliary power

To test the auxiliary power

The +5 V auxiliary power is protected by a current overload protection circuit. If the current
on pins 1 and 39 exceed 0.33 amps, the circuit will open. When the short is removed, the
circuit will reset in approximately 1 minute. There should be +5 V after the 1 minute reset
time.

Equipment Required

Equipment Critical Specifications Recommended
Model/Part
Digital Multimeter na E2373A

¢ Using the multimeter, verify the +5 V on pins 1 and 39 of the probe cables.

2 (GND)

39 (+35V)

MISC/EX5@
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To troubleshoot initialization failures

By the time the logic analysis system reaches the initialization phase during the boot process,
the core subsystems have been tested and are operating. During initialization, the system is
being configured to run the operating system software.

A FAIL status during initialization does not necessarily mean there is a serious problem or
catastrophic failure of the hardware. Failures are often generated because of changes in the
configuration of the hardware or of the system. Occasionally a FAIL status is caused by
software file corruption.

If the logic analysis system is part of an equipment pool that is shared among a number of
users, then some of the network-related initializations can result in a FAIL as some users
utilize the networking capabilities of the instrument.

If a FAIL status is reported during initialization, then most likely the system is still usable if
initialization completes, the entire boot process completes, and the System window appears.
If the boot process halts (with or without an error message), then a system problem must be
corrected before the logic analysis system is usable.

On the logic analysis system display, the initialization phase of the boot process looks like
this:

HP-UX Start-up in progress Status
Mount file systems ........... ..., [ OK 1]
Setting hostname .......... ... ... i [ OK 1]
Enable auxiliary swap Space .........c..ouoeee... [ OK 1]
Start syncer daemoOml . . ... ...ttt [ OK ]
Configure LAN interfaces ............... ... .... [ OK 1
Start Software Distributor agent daemon ....... [ OK ]
Clean up o0ld log files ........ciiiiiinnenn.. [ OK 1]
Start system message logging daemon ........... [ OK ]
Configure HP Ethernet interfaces .............. [ OK 1
Configure LAN interfaces ...................... [ OK 1
Start NFS core subsystem ...................... [ OK ]
Start NFS client subsystem .................... [ OK 1]
Start Internet services daemon ................ [ OK 1]
Start time synchronization .................... [N/A ]
Start print spooler ....... ... [ OK 1]
Start clock daemon ........... ...t [ OK 1]
Set X11 Device Configuration .................. [ OK ]
Start HP16700 Processor Run Control daemon .... [ OK ]
Start NFS server subsystem .................... [ OK 1]
Start Lngrd daemon . .........e ittt [ OK 1]

Mount file systems: most likely cause is a hard disk drive hardware failure that was
not found earlier in the boot process. A secondary cause of a FAIL status is the cables of
the hard disk drive are not properly seated in the disk drive or in the PCI board.

Setting hostname: the most likely cause is a change of network configuration.
Enable auxiliary swap space: unlikely failure.
Start syncer daemon: unlikely failure.
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To troubleshoot initialization failures

Configure LAN interfaces: the most likely cause is a hardware failure of the CPU
board that was not found earlier in the boot process, or a hardware failure of the PCI
board. If a LAN cable is not connected to the 10BaseT port, or if a 50 ohm termination is
not connected to the 10Base2 port, a FAIL may also be reported.

Start Software Distributor agent daemon: the most likely cause is a networking or
port configuration. A secondary cause of a FAIL status is corrupted software.

Clean up old log files: unlikely failure.
Start system message logging daemon: unlikely failure.

Configure HP Ethernet interfaces: the most likely cause is networking
configuration.

Configure LAN interfaces: more LAN configuration is performed here. The failure
modes are the same as above.

Start NFS core subsystem: unlikely failure.

Start NFS client subsystem: a FAIL status is returned when the instrument is
connected to a LAN, the networking configuration is not correct (especially the IP
address and subnet mask), and/or a remote workstation that was mounted to the
instrument file system configured as Mount Always is no longer available. The quickest
workaround of a FAIL status is to disconnect the LAN cable if the instrument will not be
networked.

Start Internet services daemon: the most likely cause is networking configuration.
Start time synchronization: always returns N/A because this feature is disabled.

Start print spooler: the most likely cause of failure is a hardware failure of the CPU
parallel port. A N/A status is caused when the print spooler is disabled.

Start clock daemon: unlikely failure.
Set X11 Device Configuration: unlikely failure.

Start HP16700 Processor Run Control daemon: the most likely cause of failure is a
corrupted configuration file for the emulation module. A secondary cause of a FAIL
status is a hardware failure of the PCI board or of the emulation module itself, if installed.

Start NF'S server subsystem: the most likely cause is networking configuration.

Start Lngrd daemon: the most likely cause is networking configuration.
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WARNING

CAUTION

CAUTION

Replacing Assemblies

This chapter contains the instructions for removing and replacing the assemblies of
the logic analysis system. Also in this chapter are instructions for returning
assemblies.

Hazardous voltages exist on the power supply. To avoid electrical shock, disconnect the
power from the instrument before performing the following procedures. After disconnecting
the power, wait at least six minutes for the capacitors on the power supply board to
discharge before servicing the instrument.

Damage can occur to electronic components if you remove or replace assemblies when the
instrument is on or when the power cable is connected. Never attempt to remove or install
any assembly with the instrument on or with the power cable connected.

Replacement Strategy

These replacement procedures are organized as if disassembling the complete
instrument, from the first assembly to be removed to the last. Some procedures say
to remove other assemblies of the instrument, but do not give complete instructions.
Refer to the procedure for that specific assembly for the instructions.

Electrostatic discharge can damage electronic components. Use grounded wrist straps and
mats when performing any service to this logic analyzer.

Tools Required

T8, T10, T15, T25 TORX screwdrivers
#1 Posidrive screwdriver

1/8-inch screwdriver

13/16-inch deep-well nutdriver
3/16-inch nutdriver

3/8-inch deep-well nutdriver




To save the license file

To save the license file

Before doing any major repairs to the instrument, it is recommended that you back up the
license file if possible. You will need a back up copy if you encounter any problems that
require a software Reignite.

The license file has all of the licenses for the toolsets and user registration. If for some
reason you lose the license file, you can obtain new license codewords from the Agilent
password center.

To save the license file:
Obtain a formatted flexible disk and insert it in the flexible disk drive.
In the System window, select File Manager.

In the /hplogic/1licensing subdirectory, copy the 1icense.dat file to the
flexible disk.

To recover passwords

The password file /hplogic/licensing/license.dat may be lost under any of the
following circumstances:

e C(Catastrophic failure of the hard disk drive
Software Reignite

e User error
e Instrument sent to an Agilent Technologies Service Center with Secure mode enabled

To avoid losing the license.dat file, back up the file onto a flexible disk and keep the disk in a
safe place. The 1icense.dat file can also be archived in any DOS or HP-UX environment.

If the license.dat file (which includes the passwords) is lost, any activated toolsets will
become unavailable and the User Registration window will again become visible. To recover
the passwords and re-create a license.dat file, you must contact the Agilent Password Center.
Provide the instrument ID number to the Password Center, and they will re-issue your
passwords. Refer to your on-line help menu for information on contacting your local Agilent
Password Center.

An Agilent Technologies Service Center can contact the Agilent Password Center after an
instrument repair to recover toolset passwords. The Agilent Technologies Service Center
must provide the instrument ID number to the Agilent Password Center to recover the toolset
passwords. However, you must contact the Agilent Password Center to recover your User
Registration password.

To obtain the instrument ID

The instrument ID can be found in the System Administration window under the
Admin - [ About ] button.




16600A-series Assembly/Disassembly

The procedures in the following sections cover assembly and disassembly of the
16600A-series Logic Analysis System.

To remove and replace optional measurement module or filler
panel

Remove power from the instrument.

a Exit all logic analysis sessions. In the session manager ,select Shutdown.
b At the query, select Power Down.

¢ When the "OK to power down" message appears, turn the instrument off.
d Disconnect the power cord.

Loosen the thumbscrews on the module or filler panel and remove the module or
filler panel from the mainframe.

Reverse this procedure to install the module or filler panel.

When installing a module, ensure the module is properly seated in the module interface

board. Apply pressure to the center of the module rear panel while tightening the
thumbscrews.
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To remove and replace the cover

To remove and replace the cover

1 Remove power from the instrument.

a Exit all logic analysis sessions. In the session manager ,select Shutdown.

b At the query, select Power Down.

¢ When the "OK to power down" message appears, turn the instrument off.
2 Disconnect the power cable and all data and peripheral cables from the rear panel.
3 Move the instrument to a static-safe work area before beginning any disassembly.

4 Using a Torx T15 screwdriver, remove the two screws in the endcaps of the handle,
then lift off the handle.

5 Using a Torx T10 screwdriver, remove two screws that secure the cover to the rear
panel.

16600816

6 Slide the cover toward the rear of the instrument until it is all of the way off.
7 Reverse this procedure to install the cover.
Check that all assemblies are properly installed before installing the cover.

When installing the cover, ensure that the tabs located at the bottom rear of the cover align
with the holes on the rear panel.




16600A-series Assembly/Disassembly
To remove and replace the hard disk drive

To remove and replace the hard disk drive

Using previous procedures, remove the following assemblies:

e Cover

Disconnect the hard disk drive power cable and data cable from the rear of the hard
disk drive.

If the hard disk drive is being removed only to gain access to another subassembly in the
instrument, skip steps 3-6 and proceed directly to step 7. The hard disk drive and the rear
plate will therefore be removed as one unit.

Using a Torx T10 screwdriver, remove two screws that secure the hard disk drive
bracket to the rear plate.

Slide the hard disk drive toward the power supply approximately 0.5 cm.

Lift the hard disk drive out of the instrument.
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16600A-series Assembly/Disassembly
To remove and replace the hard disk drive

6 If needed, remove the hard disk drive bracket from the hard disk drive.

a Using a Torx T15 screwdriver, remove four screws that secure the hard disk drive
bracket to the hard disk drive.

b Remove the bracket from the hard disk drive.

16700e39

7 If needed, remove the rear plate.
a If installed, remove the measurement module from the instrument.

b Using a Torx T10 screwdriver, remove two screws that secure the rear plate to the
power supply.

¢ Using a Torx T10 screwdriver, remove two screws that secure the rear plate to the
side panel of the deck.

d Lift the rear plate out of the instrument.
8 Reverse this procedure to install the hard disk drive.
Before installing the hard disk drive, ensure the following assemblies are properly installed:
o Power Supply
e PCI Board
CPU board

® Acquisition Board

When installing the hard disk drive/bracket assembly onto the rear plate, ensure the metal
standoffs on the disk drive bracket are properly seated in the corresponding holes in the tray.

After replacing the hard disk drive and reassembling the instrument, follow the

procedure "Catastrophic Failure Recovery" in this chapter to reload the hard disk
drive.




16600A-series Assembly/Disassembly
To remove and replace the flexible disk drive

To remove and replace the flexible disk drive

Using previous procedures, remove the following assemblies:
e Cover

Disconnect the flexible disk drive power cable and data cable from the rear of the
flexible disk drive.

The flexible disk drive power cable connector has a tab. Lift up slightly on the rear of the
connector while disconnecting the cable from the flexible disk drive.

Using a Torx T10 screwdriver, remove the two screws that secure the flexible disk
drive plate to the flexible disk drive bracket.

16600226

Slide the flexible disk drive toward the rear of the instrument approximately 0.5 cm.

Tilt up the rear of the flexible disk drive, then lift the flexible disk drive out of the
instrument.

If needed, remove the flexible disk drive plate from the flexible disk drive.

a Using a Torx T10 screwdriver, remove the four screws that secure the flexible disk
drive plate to the flexible disk drive.

b Remove the plate from the flexible disk drive.
Reverse this procedure to install the flexible disk drive.

Before installing the flexible disk drive, ensure the following assemblies are properly
installed:

® Acquisition Board
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To remove and replace the optional emulation module

To remove and replace the optional emulation module

1 Using previous procedures, remove the following assemblies:
e Cover
2 Disconnect the module interface cable from the emulation module

The module interface cable has tabs on the ends of the connector. Squeeze the connector
tabs with thumb and forefinger while disconnecting the cable.

3 Using a Torx T10 screwdriver, remove the two screws on the front panel that secure
the emulation module to the front panel.

4 Slide the emulation module out the front of the instrument.

5 Reverse this procedure to install the emulation module.
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16600A-series Assembly/Disassembly
To remove and replace the module interface board

To remove and replace the module interface board

1 Using previous procedures, remove the following assemblies:
o Measurement Module (if installed)
e Cover
e Flexible Disk Drive
2 Disconnect the power cable and module interface cable from the module interface
board.

The power cable has a lock at the top of the connector. Press the tab at the rear of the
connector to release the lock while disconnecting the cable. The module interface cable has
tabs on the ends of the connector. Squeeze the connector tabs with thumb and forefinger
while disconnecting the cable.

3 Using a Torx T10 screwdriver, remove the four screws that secure the module
interface board to the disk drive bracket.

4 Lift the module interface board out of the instrument.

16600042

5 If needed, remove the front plate from the deck.
a If installed, remove the emulation module using previous procedures.
b If present, remove the CPU board.

¢ Using a Torx T10 screwdriver, remove the four screws, two from each side of the
deck, that secure the front plate to the deck.

d Lift the front plate out of the instrument.
6 Reverse this procedure to install the module interface board.

Before installing the module interface board, ensure the following assemblies are properly
installed:

® Acquisition Board
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16600A-series Assembly/Disassembly
To remove and replace the power supply

WARNING

To remove and replace the power supply

Hazardous voltages exist on the power supply. To avoid electrical shock, disconnect the
power from the instrument before performing the following procedure. After disconnecting
the power, wait at least six minutes for the capacitors on the power supply board to
discharge before servicing the instrument.

Using previous procedures, remove the following assemblies:
e Cover

e Hard Disk Drive (with rear plate)

Disconnect the power output cables (large gauge white) from the output connectors
on the power supply.

Disconnect the power sense cable from the acquisition board (J18).

The power cables have a lock at the top of each connector. Press the tab at the rear of the
connector to release the lock while disconnecting each cable.

Using a #1 Posidrive screwdriver, remove the power input cable from the power
supply input terminal block.

Using a Torx T10 screwdriver, remove one screw that secures the power supply to
the rear of the deck.

Using a Torx T15 screwdriver and while holding the power supply, remove two
screws that secure the power supply to the side of the deck.

Remove the power supply out of the instrument.




16600A-series Assembly/Disassembly
To remove and replace the power supply

If needed, remove the power sense cable from the power supply. Mark the three

2-pin power sense cables so that you can re-connect them to the same connectors
when installing the power supply.
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If needed, remove the power supply bracket from the power supply.

a Using a Torx T15 screwdriver, remove two screws that secure the power supply
bracket to the power supply.

b Remove the bracket from the power supply.
Reverse this procedure to install the power supply.

Before installing the power supply, ensure the following assemblies are properly installed:
e PCI Board

e CPU Board

® Acquisition Board
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To remove and replace the PCl board

To remove and replace the PCI board

Using previous procedures, remove the following assemblies:
e Cover

e Hard Disk Drive (with rear plate)

o Power Supply

Disconnect the I/O cable from the PCI board.

The I/0O cable has tabs on the ends of the connector. Squeeze the connector tabs with thumb
and forefinger while disconnecting the cable.

Using a 1/8-inch flat blade screwdriver, remove the jackscrews that secures the SCSI
connector to the rear panel.

Using a deep well 13/16-inch nutdriver, remove the hex nut that secures the LAN
BNC to the rear panel.

Jackscrews @ P

Hex
nut

Using a #1 Posidrive screwdriver, remove two screws that secure the PCI board to
the standoffs on the CPU board.

While using your thumb to release the locking tab on the side of the board, gently lift
up the edge of the board that is toward the front of the instrument.

The PCI board does not slide right out of the instrument. There are three connectors on the
bottom of the board that interface the PCI board to both the CPU board and the acquisition
board.




16600A-series Assembly/Disassembly
To remove and replace the PCl board

7 After the interface connectors have disengaged from the CPU board and acquisition
board, lift the PCI board out the instrument.

aaaaaaaa

8 Reverse this procedure to install the PCI board.

When installing the PCI board, first align the guide hole on the board to the guide post that is
next to the locking tab. Align the three interface connectors on the bottom of the PCI board
to the corresponding connectors on the CPU board and acquisition board. A slight pressure
of the board against the rear panel may be necessary to begin the alignment of the
connectors.

Before installing the hard disk drive, ensure the following assemblies are properly installed:
e CPU Board

® Acquisition Board
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To remove and replace the CPU board

To remove and replace the CPU board

1 Using previous procedures, remove the following assemblies:

Measurement Module (if installed)
e Cover
e Hard Disk Drive (with rear plate)

Power Supply
e PCI Board

2 Using a Torx T10 screwdriver, remove six screws that secure the CPU back panel to
the rear panel of the instrument.

3 Slide the CPU board out the rear of the instrument. As you remove the CPU board,
it will become disconnected from the acquisition board.

Do not use component heat sinks as leverage in removing the CPU board. Damage to the

CAUTION CPU board components will result.

Do not pry the CPU board from the interface board by inserting a flat blade screwdriver and
twisting the screwdriver. Damage to the circuit board will result.

CAUTION




16600A-series Assembly/Disassembly
To remove and replace the CPU board

Remove the CPU back panel from the CPU board.

a Using a 3/16-inch nutdriver, remove the jackscrews that secure the RS-232-C, video,
and parallel printer connectors from the CPU rear panel.

b Remove the rear panel from the CPU board.

Jackscrews

16600638

Exchange System RAM and Video RAM (if installed) between the defective and
replacement CPU boards.

a Remove the System RAM daughter card by lifting the daughter card off the CPU
board.

b If installed, remove the Video RAM card by lifting the card off the CPU board.

¢ Position the daughter card from the defective CPU board over the replacement CPU
board. Align both the connectors and the standoffs on the CPU board with the
connectors and holes on the daughter card.

d Repeat step c for the Video RAM, if installed.

e Repeat steps ¢ and d to install the daughter card and the Video RAM card from the
replacement CPU board onto the defective CPU board.

Memary module

Video memory

16600241
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To remove and replace the CPU bhoard

5 Reverse this procedure to install the CPU board.
Before installing the CPU board, ensure the following assemblies are properly installed:
® Acquisition Board
After replacing the CPU board and reassembling the instrument, follow the

procedure "Catastrophic Failure Recovery" in this chapter to reconfigure the CPU
board.




16600A-series Assembly/Disassembly
To remove and replace the acquisition board

To remove and replace the acquisition board

1 Using previous procedures, remove the following assemblies:
o Measurement Module (if installed)
e Cover
e Hard Disk Drive (with rear plate)
e Flexible Disk Drive
e Run Control Board (if installed)
o Power Supply
e PCI Board
e CPU Board
e Module Interface Board (with front plate)

2 Using a Torx T10 screwdriver, remove the screws that secure the probe cables to the
front panel of the instrument.

3 Disconnect the following cables:
e Flexible Disk Drive data cable (J11)
e Flexible Disk Drive power cable (J16)
e Fan cable (J17)
e Line switch cable (J9)
e Backplane Cable (J10)
e Power supply power output cable (J7 and J8)

4 Using a Torx T10 screwdriver, remove two screws at the center of the acquisition
board that secures the board to the deck.

5 Slide the acquisition board toward the rear of the instrument approximately 0.5 cm.

Flexible drive
power cable
Flexible drive (J16)
data cable

Backplane cable

Power supply output
cables (J7,18)

nnnnnn

7 Reverse this procedure to install the acquisition board.
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16600A-series Assembly/Disassembly
To remove and replace the acquisition board

Before installing the acquisition board, ensure the ground strips are installed one per pod
cable connector on the front of the acquisition board.




16600A-series Assembly/Disassembly
To remove and replace the fan

To remove and replace the fan

1 Using previous procedures, remove the following assemblies:
o Measurement Module (if installed)
e Cover
e Hard Disk Drive (with rear plate) *
e CPU Board *
e Module Interface Board (with front plate) *
* depending on which fan will be replaced
2 Disconnect the fan cable from the fan to be replaced. After the connector becomes

disengaged from the connector pins on the fan, pull the connector out and away
from the fan.

3 Using a #1 Posidrive screwdriver, remove four screws, one at each corner of the fan,
that secures the fan to the side of the deck.

4 Using a 1/8-inch flat blade screwdriver, push out the screw inserts enough to be able
to grab them with a thumb and forefinger.

5 While holding the fan, remove the four screw inserts, one at each corner of the fan.

125
screws

(@,

16600e34

6 Reverse this procedure to install the fan.

When installing the fan, ensure the cable notch on the fan assembly is pointing toward the
flexible disk drive data cable.
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To remove and replace the 1/0 board

To remove and replace the I/O board

1 Using previous procedures, remove the following assemblies:
e Cover
2 Disconnect the I/O cable from the I/O board.

The I/0 cable has tabs on the ends of the connector. Squeeze the connector tabs with thumb
and forefinger while disconnecting the cable.

3 Using a Torx T10 screwdriver, remove three screws that secure the I/0 board to the
rear panel.

/0 cable

16600e36

4 Reverse this procedure to install the I/O board.
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To remove and replace the front panel and front frame

To remove and replace the front panel and front frame

1 Using previous procedures, remove the following assemblies:
e Cover

2 Using a Torx T10 screwdriver, remove the screws that secure the probe cables to the
front panel of the instrument.

3 Remove the trim strip from the top of the front frame.

4 Using a Torx T15 screwdriver, remove four screws that secure the front panel to the
front frame on the bottom of the frame.

Attach front panel
to front panel frame

\@@Q@@é@@@é@@@@@\

I

Front

Attach frant panel/frame
fo chassis

View from botffom
16600e40

5 Using a Torx T15 screwdriver, remove four screws that secure the front panel to the
front frame on the top of the frame.

Top screws (4)

Trim Strip
Top view of frame

“@awa@u@u©c©u ©° @B @ 0> @D@}@D“

Screws (Qty 4)

Bottom screws (4)

16600e37

6 Remove the front panel from the frame.
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16600A-series Assembly/Disassembly
To remove and replace the front panel and front frame

7 If necessary, remove the front frame from the deck.

a Using a Torx T15 screwdriver, remove four screws on the bottom of the front frame
that secure the frame to the deck.

b Using a Torx T15 screwdriver, remove four screws, two on each side of the deck, that
secure the front frame to the sides of the deck.

¢ Remove the front frame from the deck.
8 Reverse this procedure to install the front panel and front frame.
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To remove and replace the line switch assembly

To remove and replace the line switch assembly

Both the line switch and power indicator LED are removed and replaced as a single assembly.
Using previous procedures, remove the following assemblies:

e Cover

e Front Panel

Disconnect the line switch cable from the acquisition board J9.

Using a 1/8-inch flat blade screwdriver, gently spread apart the tabs that hold the
LED to the LED mount and pull the power indicator LED toward the rear of the
instrument.

Using a 1/8-inch flat blade screwdriver, push against the line switch mount tabs
while pushing the line switch out the front of the instrument.

Feed the cable through the line switch mounting hole.

LED

LED
mount
tabs

16700e49

Reverse this procedure to install the line switch assembly

When installing the line switch assembly, the line switch is inserted in the front panel with
the "0" to the left (that is, outboard).
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16600A-series Assembly/Disassembly
To remove and replace a probe cable

To remove and replace a probe cable

1 Using a Torx T10 screwdriver, remove two screws that secure the probe cable to the
front panel.

2 Unplug the probe cable from the front panel and remove the cable.
3 Reverse this procedure to install the probe cable.
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16600A-series Assembly/Disassembly
To remove and replace the CPU battery

To remove and replace the CPU battery

1 Using previous procedures, remove the following assemblies:
e Top cover

2 Using a 1/8-inch flat blade screwdriver, gently pry the battery from the battery
receptacle.

To prevent loss of data in the stable storage, remove and replace the battery as quickly as
possible.

CPU battery
(positive side up)

Battery
recepfacle

CPU board

1670050

3 Insert a new battery (Panasonic BR2325 or equivalent) in the battery receptacle.
4 Reinstall the top cover.
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Catastrophic Failure Recovery

The following procedures are performed after replacing

e CPU Board
e Hard Disk Drive

Note that these procedures are only required the first time the instrument is turned
on after the failure and replacement.

To recover from a CPU board failure

1 After reassembling the instrument, connect the monitor, keyboard, and mouse to
their rear panel ports.

2 Connect the power cord to the instrument and apply power to the instrument.

3 The monitor selection mode will be automatically enabled. Wait until until the
monitor is readable and the monitor resolution displayed matches the actual
resolution of the monitor. Press the [ ENTER ] key, then answer "Y" at the query.

4 When the boot process auto-terminates, type in the following commands at the Main
Menu: Enter Command > prompt exactly as they appear (CAPS indicate command
abbreviations):

MAin [ ENTER
Cconfiguration AUto BOot ON [ ENTER
Configuration AUto SEArch OFF [ ENTER

[ ENTER
[ ENTER
[ ENTER

COnfiguration BootTimer 0
COonfiguration FastBoot OFF

Configuration SECure OFF

5 At the Main Menu: Enter Command prompt, type in the Boot command:

BOOT [ ENTER ]

When the Boot command is entered, the instrument will complete the boot process.

To recover from a hard disk drive failure

1 After replacing the hard disk drive, reassemble the instrument.

2 Go to Reignite: Reloading the operating system in Chapter 5 to reinstall the
operating system.
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CAUTION

Returning Assemblies

Before shipping the logic analysis system or assemblies to Agilent Technologies,
contact Agilent. In the United States, call 1-800-403-0801. Outside the United
States, call your nearest Agilent Technologies Sales Office for additional details. Ask
the Sales Office for the address of the nearest Agilent Technologies Service Center.

Write the following information on a tag and attach it to the part to be returned.
o Name and address of owner

e Model number

e Serial number

e Description of service required or failure indications

Remove accessories from the logic analysis system.

Only return accessories to Agilent Technologies if they are associated with the failure
symptoms.

Package the logic analysis system or assemblies.

You can use either the original shipping containers, or order materials from an Agilent
Technologies sales office.

For protection against electrostatic discharge, package the logic analyzer in electrostatic
material.

Seal the shipping container securely, and mark it FRAGILE.

6-28



Replaceable parts ordering 7-2
Parts listed 7-2
Parts not listed 7-2
Direct mail order system 7-2
Exchange assemblies 7-2
Replaceable parts list description 7-3
16600A-series exploded view and replaceable parts 7-4

Replaceable Parts



Replaceable Parts

This chapter contains information for identifying and ordering replaceable parts for
your logic analysis system.

See Also

Replaceable parts ordering

Parts listed

To order a part on the list of replaceable parts, quote the Agilent Technologies part number,
indicate the quantity desired, and address the order to the nearest Agilent Technologies Sales
Office.

Parts not listed

To order a part not on the list of replaceable parts, include the model number and serial
number of the module, a description of the part (including its function), and the number of
parts required. Address the order to your nearest Agilent Technologies Sales Office.

Direct mail order system

Within the USA, Agilent Technologies can supply parts through a direct mail order system.
The advantages to the system are direct ordering and shipment from the Agilent
Technologies Part Center. There is no maximum or minimum on any mail order. (There is a
minimum amount for parts ordered through a local Agilent Technologies Sales Office when
the orders require billing and invoicing.) Transportation costs are prepaid (there is a small
handling charge for each order) and there are no invoices.

In order for Agilent Technologies to provide these advantages, a check or money order must
accompany each order. Mail order forms and specific ordering information are available
through your local Agilent Technologies Sales Office. Addresses and telephone numbers are
located in a separate document at the back of the Service Guide.

Exchange assemblies

Some assemblies are part of an exchange program with Agilent Technologies. The exchange
program allows you to exchange a faulty assembly with one that has been repaired and
performance verified by Agilent Technologies.

After you receive the exchange assembly, return the defective assembly to Agilent
Technologies. A United States customer has 30 days to return the defective assembly. If you
do not return the defective assembly within the 30 days, Agilent Technologies will charge you
an additional amount. This amount is the difference in price between a new assembly and
that of the exchange assembly. For orders not originating in the United States, contact your
nearest Agilent Technologies Sales Office for information.

"To return assemblies" in chapter 6.
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Replaceable parts list description

The replaceable parts list is organized by reference designation.
The exploded view does not show all of the parts in the replaceable parts list.

Information included for each part on the list consists of the following:
e Reference designator
Agilent Technologies part number

e Total quantity included with the instrument (Qty)
e Description of the part
Reference designators used in the parts list are as follows:

e A Assembly

e E Miscellaneous Electrical Part
o F Fuse

e H Hardware

e MP Mechanical Part
o W Cable
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16600A-series exploded view and replaceable parts
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™
Screws (2)

16600277 Label

Exploded view of the 16600A-series
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16600A-series Replaceable Parts

Ref. Agilent Part

Des. Number
Exchange Assemblies
Al 16600-69517
A2 16600-69502
A2 16600-69503
A2 16600-69504
A2 16600-69505
A3 16600-66501
A7 16600-69500

Replacement Assemblies

Al 5063-1648
A2 16600-66502
A2 16600-66503
A2 16600-66504
A2 16600-66505
A3 16600-66501
A4 16600-66507
A5 16600-66508
A6 16600-66515
A7 0950-2692
A8 0950-2811
A9 0950-3251
A10 3160-0818
Al C3757-60401
A12 C4728-60101
A13 01650-61608
A14 01660-61605
A14 01660-61605
A14 01660-61605
A14 01660-61605
E1 5959-9333
E2 5959-9334
E3 5959-9335
E4 5090-4356
H1 0361-1787
H2 0380-1858
H3 0380-4628
H4 0515-0372
H5 0515-0430
H6 0515-1269
H7 0515-1363
H8 0515-1403
H9 0515-2143
H10 0515-2998
H10 0515-2998

ary
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Description

Exchange CPU Board

Exchange Acquisition Board (16600A)
Exchange Acquisition Board (16601A)
Exchange Acquisition Board (16602A)
Exchange Acquisition Board (16603A)
Exchange PCI Board

Exchange Power Supply

CPU Board

Acquisition Board (16600A)
Acquisition Board (16601A)
Acquisition Board (16602A)
Acquisition Board (16603A)
PCI Board

1/0 Board

Module Interface Board
Run Control Board (optional)
Power Supply

Hard Disk Drive - 4GB
Flexible Disk Drive

Fan

Keyboard

Mouse - 3 button

Probe Tip Assy

Probe Cable (16600A)
Probe Cable (16601A)
Probe Cable (16602A)
Probe Cable (16603A)

Replacement probe leads (5 per package)
Replacement probe grounds (5 per package)
Replacement pod ground (2 per package)
Grabber kit assembly (20 grabbers per package)

Round Head Push Rivet (fan to deck)

Jackscrew with Lock (RS-232-C, Monitor, and Parallel Printer ports to CPU rear panel)
Hex Standoff (Acquisition board to chassis deck)

M3.0 X 0.50 8mm T10 PH (Acquisition board to chassis deck, rear panel to chassis
deck, I/0 board to chassis deck, cover to chassis deck, module interface board to fdd
bracket, PCI board to standoffs, rear plate to chassis deck, front plate to chassis deck,
power supply to chassis deck rear, flexible disk drive plate to flexible disk drive
bracket, board guide to front plate, flexible disk drive bracket to front plate)

M3.0 X 0.50 6mm T10 PH (hard disk drive assy to rear plate)

M4.0 X 0.70 10mm T15 90 deg FH (front panel frame to chassis deck, front panel to front
panel frame)

M3.0 X 0.50 5mm T10 Truss Head (flexible disk drive to flexible disk drive plate)

M4.0 X 0.70 6mm T15 90 deg FH (chassis deck side to front panel frame, accessory
pouch to cover)

M4.0 X 0.70 6mm T15 PH (power supply bracket to power supply, accessory pouch to
cover)

M3.0 X 0.50 10mm LG (16600A, Emulation module or cover plate to front panel, probe
mounting bracket to front panel

M3.0 X 0.50 10mm LG (16601A, Emulation module or cover plate to front panel, probe
mounting bracket to front panel
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16600A-series Replaceable Parts

Ref.
Des.

H10
H10

H11
H12
H13

MP1
MP2
MP3
MP4
MP4
MP4
MP4
MP5
MP6
MP7
MP8
MP9
MP9
MP9
MP9
MP10
MP11
MP12
MP13
MP14
MP15
MP16
MP16
MP16
MP16
MP17
MP17
MP17
MP17
MP18
MP18
MP18
MP18
MP19

MP20
MP21
MP22
MP23
MP24
MP25
MP26
MP27
MP28
MP29
MP30
MP31
MP32
MP33

Agilent Part
Number

0515-2998
0515-2998

1250-2075
1252-5828
2360-0462

1400-2224
1400-2225
1450-0625
01660-09101
01660-09101
01660-09101
01660-09101
16600-00101
16600-00206
16600-01201
16600-01203
16600-01205
16601-01201
16602-01201
16603-01201
16600-04101
16600-04102
16600-04103
16600-04104
16600-23101
16600-25401
16600-60201
16601-60201
16602-60201
16603-60201
16600-94301
16601-94301
16602-94301
16603-94301
16600-94302
16601-94302
16602-94302
16603-94302
16600-68708
- 16600-04105
- 16600-94304
16600-94310
16700-01202
16700-84501
35672-21703
5022-1188
5041-9171
5041-9176
5090-4370
54810-44901
54810-45001
8160-1226
8160-1227
0363-0125
0460-2010
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Description
M3.0 X 0.50 10mm LG (16602A, Emulation module or cover plate to front panel, probe
mounting bracket to front panel
M3.0 X 0.50 10mm LG (16603A, Emulation module or cover plate to front panel, probe
mounting bracket to front panel
9/16 in hex; 1/2-28 UNEF; 2B Threads;0.95 in thick; Ni plated brass (LAN BNC)
Jack Screw Kit (SCSI connector)
6-32 0.250 in T15 PH with washer )hard disk drive to hard disk drive bracket)

Cable Clamp

Cable Clamp

LED Retainer

Ground Spring (16600A)

Ground Spring (16601A)

Ground Spring (16602A)

Ground Spring (16603A)

Chassis Deck

Rear Panel

Flexible Disk Drive Bracket
Power Supply Bracket

Probe Mounting Bracket (16600A)
Probe Mounting Bracket (16601A)
Probe Mounting Bracket (16602A)
Probe Mounting Bracket (16603A)
Front Plate

Rear Plate

Cover

Flexible Disk Drive Plate

Board Guide

Insulator

Front Panel (16600A)

Front Panel (16601A)

Front Panel (16602A)

Front Panel (16603A)

Front Panel Label (16600A)

Front Panel Label (16601A)

Front Panel Label (16602A)

Front Panel Label (16603A)

ID Label (16600A)

ID Label (16601A)

ID Label (16602A)

ID Label (16603A)

Cover Plate Assembly (includes label)
Cover Plate

Label - Blank

Label - Probe and Cable

Hard Disk Drive Bracket
Accessory Pouch

Retainer Strap

Front Frame

Side Trim

Top Trim

Label - Stock

Molded Handle

Handle End Cap

RFI Spring (Front Panel)

Spring (Flexible Disk Drive plate)
RFI Spring (two 75mm sections, side of chassis deck at front)
Foam Tape (25mm, flexible disk drive data cable to top of flexible disk drive)
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16600A-series Replaceable Parts

Ref.
Des.

W1
W2
W3
W4
W5
W6
W7
W8
W9
W10
W11

W16
W16
W16
W16
W16
W16
W16
W16
W16

Agilent Part
Number

16600-61601
16600-61602
16600-61603
16600-61604
16600-61605
16600-61606
16600-61607
16600-61609
16600-61610
16600-61611
16500-61621

16500-40502
16600-14600

8120-1521
8120-1703
8120-0696
8120-1692
8120-2296
8120-2957
8120-4600
8120-4754
8120-8377

ary
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Description

Cable - Keyboard/Mouse

Cable - Power Sense

Cable - Flexible Disk Drive Data
Cable - Flexible Disk Drive Power
Cable - Fan

Cable - Line Switch (includes line switch and power indicator LED)
Cable - Auxiliary Power

Cable - Hard Disk Drive Data
Cable - Measurement Module
Cable - Hard Disk Drive Power
Cable - Target Control

Filler Panel Assembly
CD-ROM Drive

Power cord - United States (7.5 ft)
Power cord (Option 900-UK)
Power cord (Option 901-Austl)
Power cord (Option 902-Eur)
Power cord (Option 906-Swit)
Power cord (Option 912-Den)
Power cord (Option 917-Africa)
Power cord (Option 918-Japan)
Power cord (Option 922-China)

-7
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Theory of Operation

This chapter tells the theory of operation for the logic analysis system and describes
the self-tests. The information in this chapter is to help you understand how the
logic analysis system operates and what the self-tests are testing. This information is
not intended for component-level repair.
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Block-Level Theory

The block level theory includes the theory of operation of the 16600A-series Logic
Analysis System in terms of the major subsystems.

The 16600A-series Logic Analysis System

The system level block diagram is shown on the following page. It includes the following
subsystems:

e CPU board

e PCIboard

® Acquisition board

o Measurement module backplane
e Emulation module interface

e Power supply
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The 16600A-series Logic Analysis System

=
O
c
100 Pin E
CPU ACQUISITION N o
BOARD BOARD g 4
- m
2
m
5
< 100 Pin > a
IMB bus o
|- == - —— === 32
I 100 Pin Profacol bus 5
u AN ‘ o
I =
u o
80 Pin l— |- — C
a
f \ A I Run confrol =
L slof 1 (RO) L
= c u AN
o & u
S S !
I
\ / v I
I
" A [
2 100 Pin I
= I
v I
PCI g !
ol |
BOARD |
2 100 Pin
ol
> | Power sense POWER
SUPPLY
16600b01
The Logic Analysis System




Theory of Operation
Subsystem overview theory

Subsystem overview theory

The following is a discussion of the subsystems and the components that make up each
subsystem.

CPU board

The CPU is a 150-MHz PA-RISC workstation processor. The CPU board, working with both
the PCI board and interface board, manages the data flow between the mainframe
components and both the measurement modules and emulation modules.

<?xf. video
¢LAN TP

CPU BOARD

Video Communications ASIC ————— Flexible disk %WOO Pin

Clock Generafion |

ASIC
ZMB on board video memory‘ 64MB on board main memary
120-pin memory expansion 120-pin memory expansion 120-pin memory expansian
(daughter card) (daughter card) (daughter card)
<I:ﬂoo Pin >
\ — 150 MHz (CPU)
|
VER R 30 MHz (PCl bus)
Oscillator | One memory madule across
! - 60 MHz (5CS1) BOTH daughter cards
|

100 Pin

A

150MHz
HP-PA RISC CPU

The CPU Board

16700618

100 Pin :l>

The CPU is supported by the following components:

Clock Circuitry A 30-MHz on-board crystal oscillator is on the CPU board. The 30-MHz
frequency is divided by 2, then upconverted by a PLL clock-distribution IC to also create
60 MHz and 150 MHz. The 15 MHz, 30 MHz, and 60 MHz frequencies are utilized by buses
and backplanes. The 150 MHz frequency is utilized by the processor.

System RAM A total of 64 MB of system RAM is available in the factory default
configuration. 32 MB of base on-board system memory is present, plus a 32 MB
proprietary memory daughter card is added.
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I/0O Most of the I/O ports are directly managed by the CPU board. These include the
LAN (10BaseT twisted pair), PS/2, RS-232-C, Centronics, flexible disk drive, and the
display. Proprietary ASICs are used as device interfaces to the I/O components.

Graphics The Graphics, or display, is implemented by a proprietary graphics
accelerator ASIC supported by 2 MB of synchronous graphics RAM. The graphics ASIC
has two video outputs. One video output is an RBG signal routed to the I/O board. The
second video output is a digital video signal which is routed to a connector on the CPU
board. The digital video signal is only utilized by the Agilent Technologies 16702A
mainframe flat panel display.

PCI board

The PCI board bridges the PCI backplane of the CPU board to an instrument backplane that
interfaces with the measurement modules. Instrument backplane control is managed by the
PCI board.

Ext. SCS

B
=

Coax LAN

<‘l:1oo Pin

VAV

c
o
o
~NF
AN / PClI BOARD
FPGA1
(generic to Serial
16700 BP EPROM
protocol)
Config
EPLD
FPGA1 Protocol bus
FPGAZ ~ 7 7 (generic to T »
(inter-card I instrument _l 100 Pin
frig/arm 'l gp pratocal[~ 17
lo FPGA1 ! '
Target | 1
confrol |t 100 pin 1 |
latches %p | I I 1 MB_DEE/L
100 Pin
Correlater (2ns) l|< 125 MHz N

The PCI Board

4 GB SCSI
hard disk

drive
16700b17
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PCI control functionality includes:

Intermodule bus (IMB) with fixed and mixed trigger event inputs, module ARM, and port
in/out

2 ns data time correlation across measurement modules

Intermodule signaling bus

Interframe signaling bus

Target control bus

Synchronous module data acquisition

Additionally, the PCI board provides I/O port capability that is not available on the CPU
board. The I/O port capability is extended to the I/O board. I/O port capability includes:

External single-ended SCSI
Internal SCSI

LAN (10Base2)

Port In/Out

Because it is the interface between the CPU and the instrument measurement front end, the
PCI board hardware is suspect in the event the PV software (Self-Test) fails to load when
initiated.
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Acquisition board

The acquisition board provides all circuitry for acquiring, conditioning, processing, and

distributing samples.
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Probing The probing circuit includes the probe cable and terminations. The probe
cable consists of two 17-channel pods which are connected to the circuit board using a
high-density connector. Each pod passes 16 single-ended data channels and one
single-ended clock/data channel to the circuit board. If the clock/data channel is not
used as a state clock in state acquisition mode, it is available as a data channel. The
clock/data channel is also available as a data channel in timing acquisition mode.

The cables utilize nichrome wire woven in polyarmid yarn for reliability and durability.
The pods also include one ground path per channel in addition to a pod ground. The
channel grounds are configured such that their electrical distance is the same as the
electrical distance of the channel. The probe tip assemblies and termination modules
connected at the end of the probe cables have a divide-by-10 RC network which reduces
the amplitude of the data signals as seen by the circuit board. This adds flexibility to the
types of signals the circuit board can read in addition to improving signal integrity.

The terminations on the circuit board are resistive terminations, which reduce
transmission line effects on the cable. The terminations also improve signal integrity to
the comparators by matching the impedance of the probe cable channels with the
impedance of the signal paths of the circuit board. All 17 channels of each pod are
terminated in the same way. The signals are still reduced by a factor of 10.

Comparators Two proprietary 9-channel comparators interpret the incoming data and
clock signals as either high or low, depending on where the user-programmable
threshold is set. The threshold voltage of each pod is individually programmed, and the
voltage selected applies to the clock channel as well as the data channels of each pod.

Each of the comparator ICs has a serial test input port used for testing purposes. A test
bit pattern is sent from the Test and Clock Synchronization Circuit to the comparator.
The comparators then propagate the test signal on each of the nine channels of the
comparator. Consequently, all data and clock channel pipelines on the circuit board can
be tested by the operating system software from the comparator.

Acquisition The acquisition circuit is made up of an Agilent Technologies proprietary
ASIC. All of the sequencing, pattern/range recognition, and event counting functions are
performed on board the IC.

In addition to the storage qualification and counting functions, the acquisition ASICs also
perform master clocking functions. All state acquisition clocks are fed to each IC, and
the ICs generate their own sample clocks. Every time the user selects RUN, the ICs
individually perform a clock optimization before data is stored. Clock optimization
involves using programmable delays on board the IC to position the master clock
transition where valid data is captured. This procedure greatly reduces the effects of
channel-to-channel skew and other propagation delays.

In the timing acquisition mode an oscillator-driven clock circuit provides a four-phase
100 MHz clock signal to each of the acquisition ICs. For high speed timing acquisition
(100 MHz and faster) the sample period is determined by the four-phase 100 MHz clock
signal. For slower sample rates, one of the three acquisition ICs divides the 100 MHz
clock signal to the appropriate sample rate. The sample clock is then fed to all three
acquisition ICs.
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Threshold A precision octal DAC and precision op amp drivers comprise the threshold
circuit. The DAC has individually programmable channels which allows the user to set
the thresholds of the individual pods. The 16 data channels and the clock channel of
each pod are all set to the same threshold voltage.

Test and Clock Synchronization Circuit ECLIinPS (TM) ICs are utilized in the Test
and Clock Synchronization Circuit for reliability and low channel-to-channel skew. Test
patterns are generated and sent to the comparators during software operation
verification. The test patterns are propagated across all data and clock channels and
read by the acquisition ASIC to ensure both the data and clock pipelines are operating
correctly.

The Test and Clock Synchronization Circuit also generates a four-phase 100 MHz
sample/synchronization signal for the acquisition ICs operating in the timing acquisition
mode. The synchronizing signal keeps the internal clocking of the individual acquisition
ASICs in lock-step with the other ASICs in the 16600A-series instrument at fast sample
rates. At slower sample rates, one of the acquisition ICs divides the 100 MHz clock signal
to the appropriate sample rate. The slow speed sample clock is then utilized by all three
acquisition ICs.

+5VDC supply The +5VDC supply circuit supplies power to active logic analyzer
accessories such as analysis probes. LC filtering is utilized to ensure the power is clean.
Thermisters on both the +5VDC supply lines and the ground return line protect both the
16600A-series instrument and the active accessory from overcurrent conditions. When
an overcurrent condition is sensed, the thermisters create an open which shuts off the
current from the +5VDC supply. After a reset time of approximately 20 seconds, the
thermister closes the circuit and makes the supply current available.

Additional system support functionality The acquisition board also distributes most
of the signals from both the CPU board and the PCI board throughout the system.
Additionally, the acquisition board provides additional functionality not found on either
the CPU or PCI board.

The acquisition board includes circuitry to synchronize the 100-MHz backplane module
sample clock with the 500 MHz sample correlation clock to improve sample time
correlation.

Measurement module backplane

The measurement module backplane is the same backplane used in the Agilent Technologies
16500-series logic analysis system. Consequently most of the 165600-series modules existing
at the time of the 16600A- and 16700A-series releases will operate in those mainframes.
Additional enhancements are also present to accommodate newer 16700A-series modules.
Enhancements include a common sample clock to improve measurement time correlation
and an optional handshaked transfer and 16-bit multiplexed address/data bus transfer to
speed data transfer from the modules to system memory.

Emulation module interface

Processor run control, provided by the emulation module, is used to control the target
system processor execution and allow access to target system resources. Target system
processors viable for use with the emulation module include some form of N-wire control.
Access to the emulation module is through the mainframe interface.

The emulation module is a Motorola 68332 system. The 68332 processor is used to control
the N-wire and JTAG protocols for the target system processor.
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The emulation module physically resides on the measurement module backplane.
Communications between the mainframe CPU and the emulation module is managed by a
run control server on the CPU board. The server manages the interrupts to and
communications with the 68332 processor on the emulation module. Memory-mapped I/O
allows the CPU to communicate with the module for data transfers.

Power supply

The power supply provides all power to the logic analysis system. The input voltage is
autoselecting with respect to both voltage and frequency. The DC output voltage provided
includes-12V,-562V,-3.25V, +3.4V, +5.1 V, and +12 V. The mainframe itself consumes

100 W of power. Each measurement module has an 80 W power budget, and each emulation

module has a 25 W power budget. Maximum power consumed in a fully loaded mainframe is
600 W.

Power control

The front panel power switch does not directly control the line voltage. The power switch
manages a control circuit through the CPU. When power is applied, the control circuitry
immediately responds to input from the power switch. When the instrument is turned off
without initiating a shutdown, the power switch asserts an interrupt to the CPU. The CPU
then begins system cleanup in preparation for powerdown. When system cleanup is
completed, the instrument then powers down.

Note that if the front panel switch is disconnected from the interface board, the instrument
will never power down.

Power sense

The power sense circuitry, managed by the CPU, directly controls the state of the power
supply. A control signal is directed to the power supply through the power sense cable.
When the control signal is asserted, the power supply will activate. The power supply will
then deactivate when the control signal is deasserted.

Note that if the power sense cable is disconnected from the interface board, the instrument
will never power up.




The Power-Up Routine

When power is applied to the 16600A-series Logic Analysis System, a series of tasks
called the power-up routine is performed to initialize and to verify operation of the
mainframe. The mainframe display reports the progress and status of the power-up
routine. Each of the tasks of the power-up routine is scrolled onto the mainframe
display as the task is being performed.

The following is a complete listing of the power-up routine dialogue (or boot
dialogue). The parts of the power-up routine dialogue are then discussed. Some of
the details may vary slightly depending on the firmware revisions.

Firmware Version 1.1
Simple Console IO Dependent Code [IODC] Revision 1

Memory Test/Initialization Completed

To select a new Graphics Monitor Type press the [TAB] key now, otherwise EXIT
by entering any other key (or will time out in 15 seconds) ...

(c) Copyright 1995-1998, Hewlett-Packard Company, All rights reserved

Processor Speed State Coprocessor State Cache Size
0 150 MHz Active Functional 64 KB

Available memory (bytes) : 67108864

Good memory required (bytes): 67108864

Primary boot path: SESCSI.6.0

Alternate boot path: SESCSI.1.0

Console path: GRAPHICS (0)

Keyboard path: PS2

Processor is booting from first available device.
To discontinue, press any key within 2 seconds.

2 seconds expired.
Proceeding. ..

Trying Primary Boot Path

Booting. ..
BOOT IO Dependent Code (IODC) revision 153

HARD Booted.
ISL Revision A.00.38 OCT 26, 1994
ISL booting hpux

boot
disk(8/16/5.6.0.0.0.0.0;0) /stand/vmunix
3526196 + 315392 + 298272 start 0x192368

vuseg=al3000
inet_site:ok 1inet_cots:ok starship attach: vendor id=103c, device 1d=1650

System Console is on the ITE

Networking memory for fragment reassembly is restricted to 5378040 bytes
Logical volume 64, 0x3 configured as ROOT

Logical volume 64, 0x2 configured as SWAP

Logical volume 64, 0x2 configured as DUMP

Swap device table: (start & size given in 512-byte blocks)
entry 0 - major is 64, minor is 0x2; start = 0, size = 1540096

Checking root file system.
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File system is clean - log replay is not required
Rook check done.
Starting the STREAMS daemons.
B23528 HP-UX (B.10.20) #1 Sun Jun 9 08:03:38 PDT 1996

Memory Information
physical: page size = 4096 bytes, logical page size = 4096 bytes
Physical: 65536 Kbytes, lockable: 39088 Kbytes, available 47856 Kbytes

/abin/ioinitrc:
c) Copyright 1983-1996 Hewlett-Packard Co., All Rights Reserved
c) Copyright 1979,1980, 1983, 1985-1993 The Regents of the Univ. of

alifornia
Copyright 1980, 1984, 1986 Novell, Inc.
Copyright 1985-1992 Sun Microsystems, Inc.
Copyright 1985, 1986, 1988 Massachusetts Institute of Technology
Copyright 1989-1993 The Open Software Foundation, Inc.
Copyright 1986 Digital Equipment Corporation
Copyright 1990 Motorola, Inc.
Copyright 1990, 1991, 1992 Cornell University
Copyright 1989-1991 The University of Maryland
Copyright 1988 Carnegie Mellon University
RESTRICTED RIGHTS LEGEND
Use, duplication, or disclosure by the U.S. Government is subject to
restrictions as set forth in sub-paragraph (c) (1) (ii) if the Rights in
Technical Data and Computer Software clause in DFARS 252.227-7013.
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QN0 Q0000

Hewlett-Packard Company
3000 Hanover Street
Palo Alto, CA 94303 U.S.A..

Rights for non-DOD U.S. Government Departments and Agencies are as set forth
in FAR 52.227-19(c) (1.2).

c) Copyright 1994-1998 by Hewlett-Packard Co.

c) Copyright 1991 by Prentice Hall.

c) Copyright 1990 by Michale Davidson.

c) Copyright 1989, 1991 by Jef Poskanzer.

c) Copyright 1990-93 GROUPE BULL.

c) Copyright 1991, O’Reilly && Associates.

c) Copyright 1988, Evans & Sutherland Corporation.
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Logic Analysis System

/sbin/bcheckrc:

Checking for LVM volume groups and Activating (if any exist)

Volume group ’/dev/vg00’ has been successfully changed.

vxfa fsck: sanity check: root file system OK (mounted read/write)
/sbin/itemap: WARNING! An attempt to write keyboard mapping entries past
/sbin/itemap: the end of the buffer. Further writes will be ignored.
Checking hfs file systems /sbin/fsclean:

/dev/vg00/1lvell (mounted) ok

HFS file systems are OK, not running fsck

Checking vxfs file systems

/dev/vg00/1vol3

vxfa fsck: sanity check: root file system OK (mounted read/write)
/dev/vg00/1lvol4

vxfa fsck: sanity check: /dev/vg00/1lvol4d OK
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/dev/vg00/1vols
vxfa fsck: sanity check: /dev/vg00/1lvol5 OK

/sbin/auto_parms, checking network for DHCP server (see /etc/autoparms.log)

HP-UX Start-up in progress Status
Mount file systems ....... ... ...t [ OK 1]
Setting hostname ........... .. ... .. .. [ OK 1]
Enable auxiliary swap SPace . ........c..ceuoeen.. [ OK 1]
Start syncer daemoml ... .......c.i.iiuiiitaeanen. [ OK 1
Configure LAN interfaces ...................... [ OK ]
Start Software Distributor agent daemon ....... [ OK ]
Clean up old log files ........ ... ... [ OK ]
Start system message logging daemon ........... [ OK 1
Configure HP Ethernet interfaces .............. [ OK 1]
Configure LAN interfaces ...................... [ OK ]
Start NFS core subsystem ...................... [ OK 1
Start NFS client subsystem .................... [ OK 1]
Start Internet services daemon ................ [ OK 1]
Start time synchronization .................... [N/A ]
Start print spooler ........ ..., [ OK 1]
Start clock daemon ............. .. ..., [ OK 1]
Set X11 Device Configuration .................. [ OK 1
Start HP16700 Processor Run Control daemon .... [ OK ]
Start NFS server subsystem .................... [ OK 1]
Start Lngrd daemomn . ..........c.i.iiiiiiiineae.. [ OK 1]

The system is ready.
Starting HP Logic Analysis System

Booting from the boot ROM - processor dependent code (pdc)

The following segment of the boot dialogue is created by the boot ROM. The boot ROM is
managing the boot process during this stage of the power-up routine.

Firmware Version 1.1
Simple Console IO Dependent Code [IODC] Revision 1

Memory Test/Initialization Completed

To select a new Graphics Monitor Type press the [TAB] key now, otherwise EXIT
by entering any other key (or will time out in 15 seconds) ...

(c) Copyright 1995-1998, Hewlett-packard Company, All rights reserved

Processor Speed State Coprocessor State Cache Size
0 150 MHz Active Functional 64 KB

Available memory (bytes) : 67108864

Good memory required (bytes): 67108864

Primary boot path: SESCSI.6.0

Alternate boot path: SESCSI.1.0

Console path: GRAPHICS (0)

Keyboard path: PS2

Processor is booting from first available device.

To discontinue, press any key within 2 seconds.
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2 seconds expired.
Proceeding. ..

Trying Primary Boot Path

During the boot ROM stage of the power-up routine, the CPU board is first tested and the
device path configuration is loaded. As part of the CPU board test, system RAM is tested.
The following text shows the available system memory recognized by the boot ROM:

Available memory (bytes) : 67108864
Good memory required (bytes): 67108864

The boot ROM then configures the device paths, tests the device at the primary boot path to
see that it is a viable boot device, and then attempts to boot from the device. The device
associated with the primary boot path is the hard disk drive.

Primary boot path: SESCSI.6.0
Alternate boot path: SESCSI.1.0
Console path: GRAPHICS (0)
Keyboard path: PS2

Processor is booting from first available device.

Booting from the boot device - initial system loader (isl)

After the boot ROM stage of the power-up routine, the instrument will boot from the device
at the primary boot path address, the hard disk drive. The hard disk drive is now managing
the boot process during this stage of power-up.

Booting. ..
BOOT IO Dependent Code (IODC) revision 153

HARD Booted.
ISL Revision A.00.38 OCT 26, 1994
ISL booting hpux

boot
disk(8/16/5.6.0.0.0.0.0;0) /stand/vmunix
3526196 + 315392 + 298272 start 0x192368

vuseg=al3000
inet_site:ok inet_cots:ok starship attach: vendor id=103c, device 1d=1650

System Console is on the ITE

Networking memory for fragment reassembly is restricted to 5378040 bytes
Logical volume 64, 0x3 configured as ROOT
Logical volume 64, 0x2 configured as SWAP
Logical volume 64, 0x2 configured as DUMP

Swap device table: (start & size given in 512-byte blocks)

entry 0 - major is 64, minor is 0x2; start = 0, size = 1540096

Checking root file system.
File system is clean - log replay is not required
Rook check done.
Starting the STREAMS daemons.

B23528 HP-UX (B.10.20) #1 Sun Jun 9 08:03:38 PDT 1996

Memory Information
physical: page size = 4096 bytes, logical page size = 4096 bytes
Physical: 65536 Kbytes, lockable: 39088 Kbytes, available 47856 Kbytes

/abin/ioinitrc:
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) Copyright 1983-1996 Hewlett-Packard Co., All Rights Reserved
) Copyright 1979,1980, 1983, 1985-1993 The Regents of the Univ. of
alifornia
Copyright 1980, 1984, 1986 Novell, Inc.
Copyright 1985-1992 Sun Microsystems, Inc.
Copyright 1985, 1986, 1988 Massachusetts Institute of Technology
Copyright 1989-1993 The Open Software Foundation, Inc.
Copyright 1986 Digital Equipment Corporation
Copyright 1990 Motorola, Inc.
Copyright 1990, 1991, 1992 Cornell University
Copyright 1989-1991 The University of Maryland
Copyright 1988 Carnegie Mellon University
RESTRICTED RIGHTS LEGEND
Use, duplication, or disclosure by the U.S. Government is subject to
restrictions as set forth in sub-paragraph (c) (1) (ii) if the Rights in
Technical Data and Computer Software clause in DFARS 252.227-7013.
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Hewlett-packard Company
3000 Hanover Street
Palo Alto, CA 94303 U.S.a.

Rights for non-DOD U.S. Government Departments and Agencies are as set forth
in FAR 52.227-19(c) (1.2).

c) Copyright 1994-1998 by Hewlett-Packard Co.

c) Copyright 1991 by Prentice Hall.

c) Copyright 1990 by Michale Davidson.

c) Copyright 1989, 1991 by Jef Poskanzer.

c) Copyright 1990-93 GROUPE BULL.

c) Copyright 1991, O’Reilly && Associates.

c) Copyright 1988, Evans & Sutherland Corporation.
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Logic Analysis System

/sbin/bcheckrc: Checking for LVM volume groups and Activating (if any exist)
Volume group ’/dev/vg00’ has been successfully changed.

vxfa fsck: sanity check: root file system OK (mounted read/write)
/sbin/itemap: WARNING! An attempt to write keyboard mapping entries past
/sbin/itemap: the end of the buffer. Further writes will be ignored.
Checking hfs file systems /sbin/fsclean: /dev/vg00/lvell (mounted) ok

HFS file systems are OK, not running fsck

Checking vxfs file systems

/dev/vg00/1vol3

vxfa fsck: sanity check: root file system OK (mounted read/write)
/dev/vg00/1lvol4

vxfa fsck: sanity check: /dev/vg00/1lvol4d OK

/dev/vg00/1vols

vxfa fsck: sanity check: /dev/vg00/1lvol5 OK
/sbin/auto_parms, checking network for DHCP server (see /etc/autoparms.log)
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When the Booting. .. message appears, the instrument is beginning to load the operating
system, and the scope of power-up and configuration begins to move from just the CPU
board to the subsystems on the instrument CPU backplane.

boot
disk(8/16/5.6.0.0.0.0.0;0) /stand/vmunix
3526196 + 315392 + 298272 start 0x192368

The operating system kernel, including device configurations, is being loaded into memory.
This signifies that the CPU board, memory, and boot device are operational.

vuseg=al3000
inet_site:ok inet_cots:ok starship attach: vendor id=103c, device 1d=1650

The PCI board has now been recognized, and the CPU now has a path to the CPU backplane
and the system devices on the backplane.

The file system on the hard drive is then checked.

Checking root file system.
File system is clean - log replay is not required

If the system was previously powered-down abnormally, then the file system would include a
journal file. The instrument would then replay the detected journal file in an attempt to
recover the instrument state prior to the abnormal shutdown. During the remainder of the
boot routine in this case, the text "Log replay in progress" appears repeatedly in the boot
dialogue.

The system memory is again tested. If 64 MB of system memory was installed, the following
message appears:

Memory Information
physical: page size = 4096 bytes, logical page size = 4096 bytes
Physical: 65536 Kbytes, lockable: 39088 Kbytes, available 47856 Kbytes

For the remainder of the isl boot stage, the file system is further checked. The devices on the
backplane are also checked and configured.
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Initialization
During initialization, all of the hardware subsystems and supporting software processes are

initialized and started. Most failures at this point will be caused by software or configuration
errors.

HP-UX Start-up in progress Status
Mount file systems ........ ... ...t [ OK 1]
Setting hostname ........... .. ... .. .. [ OK 1]
Enable auxiliary sSwap SPace .........c..co.ocon.. [ OK 1]
Start syncer daemoml ... .......c.iuiiniiiineanen. [ OK 1
Configure LAN interfaces ...................... [ OK ]
Start Software Distributor agent daemon ....... [ OK ]
Clean up old log files ....... ... ... [ OK ]
Start system message logging daemon ........... [ OK 1
Configure HP Ethernet interfaces .............. [ OK 1]
Configure LAN interfaces ...................... [ OK ]
Start NFS core subsystem ...................... [ OK 1
Start NFS client subsystem .................... [ OK 1]
Start Internet services daemon ................ [ OK 1]
Start time synchronization .................... [N/A ]
Start print spooler ........ ..., [ OK 1]
Start clock daemon ............. ... ... [ OK 1]
Set X11 Device Configuration .................. [ OK 1
Start HP16700 Processor Run Control daemon .... [ OK ]
Start NFS server subsystem .................... [ OK ]
Start Lngrd daemom . ..........c.i.iiiiiiiiaaae.. [ OK ]

Logic analysis system load

After the instrument core subsystems are tested and configured, the final stage of the
power-up routine begins. During the final stage, the logic analysis system software is loaded.
The logic analysis system software includes the mainframe and module software, and toolset
licenses.

The system is ready. Starting HP Logic Analysis System ...

The CPU and the devices on the CPU backplane that form the infrastructure of the system
are tested and are operational. Now the CPU polls the devices on the measurement module
backplane. After reading the ID codes of the installed modules, the CPU then loads the
appropriate measurement module software from the boot device into system memory. After
the module software is downloaded into memory, the modules are initialized and calibration
factors loaded (for modules requiring calibration factors from an operational accuracy
calibration).

The session manager autolaunches, which in turn autolaunches a local logic analysis session.
When the System window appears, the instrument is ready for use. Any module
configuration errors appear in a status window when the System window is opened.
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Self-Tests Description

Performance Verification, or Self-Test, is made up of a series of software routines
that exercise instrument subsystems to verify that the subsystems are operational.

Performance Verification is performed at two levels: on boot, and using the
performance verification software (PV software). The two levels of performance
verification are designed to be complimentary. That is, if a subsystem is tested
during boot, there will not be a user-initiated performance verification test in the PV
software to operationally verify the same subsystem. Likewise, the PV software is
designed to tests the operation of instrument subsystems that have not been tested
on boot.

When the PV software is initiated by the user the measurement session is exited,
discarding all measurement configurations. The user is warned of this prior to
entering the PV software to give them the opportunity to cancel loading of the
software. The measurement session is exited because the PV software tests leave the
hardware in an unknown state. Restarting the measurement session after running
the PV software is required to properly reinitialize the hardware to again run
measurements.

Performance Verification on boot

During powerup, both the CPU and system memory are tested as part of the initial firmware
execution. This occurs very early in the power up boot routine. After the CPU and memory
tests are complete, the display will show that the firmware recognizes both the CPU and
system memory.

When the memory has been tested and passes, the display will show the following message:

Memory Test/Initialization Completed

When the CPU has been tested and passes, the display will show the following report about
the CPU:

Processor Speed State Coprocessor State Cache Size
0 150 MHz Active Functional 64 KB

Available memory (bytes) : 67108864

Good memory required (bytes): 67108864

This shows that 64 MB of system memory is installed and recognized by the boot ROM. If
160 MB of system memory is installed, then the number of available bytes would be
167772160. However, if the CPU system memory daughter card is not installed or not
properly seated, then only the base 32 MB system memory would be recognized, and the boot
dialogue would show only 33554432 bytes available.
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The hard disk drive is then tested during this phase of the power up boot routines. During
the initial firmware execution, the hard disk drive is searched for. When the hard disk drive
is found, the display will report:

Trying Primary Boot Path

Booting. ..

The instrument then attempts to boot from the hard disk drive. Operation of the hard disk
drive is verified, after which the instrument loads the operating system. The following
message is displayed when the operating system begins to load:

ISL booting hpux

boot
disk(8/16/5.6.0.0.0.0.0;0) /stand/vmunix
3526196 + 315392 + 298272 start 0x192368

When the above message appears, it implies that the instrument central processor, system
memory (RAM), and hard disk drive are operational. If any of these subsystems are not
operational, an error message will appear and the boot process halted. Refer to the
troubleshooting flowcharts for more information on boot errors.

Performance Verification using the PV software

The PV software (Self Test) provides additional confidence in the operation of the instrument
by verifying subsystems that are not tested as part of the boot routines. The tests are divided
between system tests and frame tests.

System tests

The system tests verify the operation of the logic analysis system core that have not been
tested during power up boot routines. Verified during the System tests are the PCI board and
parts of the CPU board not tested during boot.

When "Test All" is selected, some of the tests will not run and return a "Not Executed" status
because operator action is required. These tests must be selected and run individually by the
user. When the tests requiring user action are run, the user is prompted for the specific
action that is needed for successful completion of the test. When the indicated user action is
performed, and the tested subsystem is operational, the specific test will return a "Passed"
status.

For the CPU board, the tests that require user action are:

Test: User Action:

Floppy Drive Test A DOS-formatted floppy must be in the drive
External SCSI Test A powered-up CD-ROM drive must be on the bus
Parallel Port Test A parallel port loop back connector must be installed

Passing the system tests (CPU test and PCI test) implies that the CPU board is fully
operational and can communicate with the rest of the instrument, with peripherals, and with
other networked devices.
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Frame tests

The frame tests verify the operation of the measurement modules installed in the logic
analysis system.

In the 16600A-series, the frame tests verify the operation of the integrated logic analyzer. The
frame tests also verify the operation of any measurement module installed in the auxiliary
module slot. The slots are designated:

Slot A - Logic Analyzer
Slot B - Auxiliary Measurement Module
Slot 1 - Emulation Module

The installed measurement modules are listed under the selection tabs. Each module can be
selected to yield a list of tests available for that module. For more information refer to the
service manual of the specific measurement module of interest.

When "Test All" is selected, some of the tests will not run and return a "Not Executed" status
because operator action is required. These tests must be selected and run individually by the
user. When the tests requiring user action are run, the user is prompted for the specific
action that is needed for successful completion of the test. When the indicated user action is
performed, and the tested subsystem is operational, the specific test will return a "Passed"
status.

For the Agilent Technologies 16610A Emulation Module, the test requiring user action is:

Test: User Action:
Internal PV Test A loop back connector must be installed

For the existing Agilent Technologies 16500-series measurement modules, the tests requiring
user action are:

HP16517A Timing Analyzer Module
Test: User Action:
Skew Adjust Not a test; used for operational accuracy calibration (de-skew)

HP16522A Stimulus Module
Test: User Action:
Output Stimulus Not a test; provides continuous signal output Vectors

HP16534A/33A Oscilloscope Module
Test: User Action:
ADC Test There must be no stimulus on the scope inputs

HP16550A Logic Analyzer Module
Test: User Action:
Show Activity Not a test; provides continuous output of signal input levels

Passing the Frame Tests implies that the integrated logic analyzer and the optional
measurement module are fully operational and can communicate with the rest of the
instrument.
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Safety
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in a safe condition. This is a Safety
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terminal for protective earthing).
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the correct safety precautions are
taken (see the following warnings).
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markings on the instrument that
are described under "Safety
Symbols."

Warning

® Before turning on the
instrument, you must connect the
protective earth terminal of the
instrument to the protective
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}
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Assistance

Product maintenance agreements
and other customer assistance
agreements are available for
Agilent Technologies products.
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