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Safety Notices
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data. Do not proceed beyond a
CAUTION notice until the indicated
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Additional Safety Notices

This apparatus has been designed and tested in accordance with IEC Publication 1010,
Safety Requirements for Measuring Apparatus, and has been supplied in a safe condition.
This is a Safety Class | instrument (provided with terminal for protective earthing). Before
applying power, verify that the correct safety precautions are taken (see the following
warnings). In addition, note the external markings on the instrument that are described
under "Safety Symbols."

Warnings

» Before turning on the instrument, you must connect the protective earth terminal of the
instrument to the protective conductor of the (mains) power cord. The mains plug shall
only be inserted in a socket outlet provided with a protective earth contact. You must
not negate the protective action by using an extension cord (power cable) without a
protective conductor (grounding). Grounding one conductor of a two-conductor outlet
is not sufficient protection.

»  Only fuses with the required rated current, voltage, and specified type (normal blow,
time delay, etc.) should be used. Do not use repaired fuses or short-circuited
fuseholders. To do so could cause a shock or fire hazard.

» If you energize this instrument by an auto transformer (for voltage reduction or mains
isolation), the common terminal must be connected to the earth terminal of the power
source.

* Whenever itis likely that the ground protection is impaired, you must make the
instrument inoperative and secure it against any unintended operation.

» Service instructions are for trained service personnel. To avoid dangerous electric
shock, do not perform any service unless qualified to do so. Do not attempt internal
service or adjustment unless another person, capable of rendering first aid and
resuscitation, is present.

* Do not install substitute parts or perform any unauthorized modification to the
instrument.

» Capacitors inside the instrument may retain a charge even if the instrument is
disconnected from its source of supply.

» Do not operate the instrument in the presence of flammable gasses or fumes.
Operation of any electrical instrument in such an environment constitutes a definite
safety hazard.

* Do not use the instrument in a manner not specified by the manufacturer.

To clean the instrument

If the instrument requires cleaning: (1) Remove power from the instrument. (2) Clean the
external surfaces of the instrument with a soft cloth dampened with a mixture of mild
detergent and water. (3) Make sure that the instrument is completely dry before reconnect-
ing it to a power source.

Safety Symbols

Instruction manual symbol: the product is marked with this symbol when it is
necessary for you to refer to the instruction manual in order to protect against
damage to the product.

Hazardous voltage symbol.

Earth terminal symbol: Used to indicate a circuit common connected to grounded
chassis.
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Agilent U4154A Logic Analyzer - At a Glance

The U4154A logic analyzer module is a 136 channel state
and timing analyzer that provides 2.5 Gb/s state logic
analysis and up to 5.0 GHz timing analysis. The U4154A has
2 M to 200 M sample memory depth (depending on the
option chosen).

The U4154A logic analyzer module uses 4 pod cables. Each
of these pod cables has 2 90-pin probe connector pods
making it a total of eight pods per U4154A module. Each of
these pods contain 17 channels, out of which 16 are data
channels and 1 channel is bonus bit or clock channel.

Features

Some of the main features of the U4154A are as follows:
¢ 136 channels per module

e Expandable to 272 channels (as a 2-card set in the AXle
chassis).

e 2.5 Gb/s maximum state acquisition speed.
e “Eye scan” feature.
e A state sampling clock with four qualifiers.

* 2.5 GHz timing analysis on all channels and 5.0 GHz
timing analysis in the half channel timing mode.

Service Strategy

The service strategy for this module is the replacement of
defective module/parts. This service guide contains
information for finding a defective assembly by testing and
servicing the U4154A logic analyzer module.

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

Contacting Agilent Technologies

To locate a sales or service office near you, go to
www.agilent.com/find/contactus.
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Application

This service guide applies to U4154A logic analyzer modules
installed in a M9502A or M9505A AXle chassis.

U4154A Logic Analyzer Module

The following figure displays the M9502A (2-slot) AXle
chassis and M9505A 5-slot AXlIe chassis.

M9502A and M9505A AXle Chassis

U4154A Logic Analyzer Service Guide



In This Service Guide

This book is the service guide for the U4154A logic analyzer
module.

This service guide has five chapters.

Chapter 1, “General Information” contains information about
the module, lists accessories for the module, gives
specifications and characteristics of the module, and
provides a list of the equipment required for servicing the
module.

Chapter 2, “Preparing for Troubleshooting or Performance
Testing” tells how to prepare the module for use.

Chapter 3, “Testing U4154A Performance” tells how to verify
the U4154A performance with specifications.

Chapter 4, “Calibrating” contains calibration instructions for
the module (if required).

Chapter 5, “Troubleshooting” contains explanations of
self-tests and flowcharts for troubleshooting the module.

Chapter 6, “Returning and Replacing a U4154A Module or its
cables” explains how to replace the module, its circuit board
and cables and how to return these to Agilent Technologies.

U4154A Logic Analyzer Service Guide
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Agilent U4154A Logic Analyzer
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This chapter lists the accessories and some of the
specifications and characteristics for testing and servicing

the U4154A logic analyzer.
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1  General Information

Accessories

One or more of the following accessories, sold separately, are
required to set up and operate the U4154A logic analyzer
module for testing and servicing it.

Probing Accessories

For information about probing accessories for logic analyzers
with 90-pin pod connectors, see the Probing Solutions for
Logic Analyzers Catalog, literature part number 5968-4632E,
available on Agilent’s web site (www.agilent.com).

U4201A Pod Connector Cables

Chassis and software

12

The Agilent U4201A 90-pin pod connector cable is used to
connect the U4154A module with the probes which then
connect to the DUT/SUT. You need four U4201A pod cables
for a U4154A module. Refer to the U4154A Logic Analyzer
Installation Guide to learn more about these cables.

The U4154A logic analyzer requires:

e M9502A or M9505A Agilent AXIe chassis that provides
slots for installing the U4154A module.

¢ A host PC which is a laptop or a desktop PC with a PCle
interface. The host PC connects to the Agilent AXle
chassis via PCle interface and is used to host all the
required software components of the U4154A module for
configuring, controlling, and using this module.

* Agilent Logic Analyzer software version 05.00 or higher to
configure, control, and use the U4154A module.

Refer to the U4154A Logic Analyzer Installation Guide to
learn more about AXle chassis, host PC, and the Logic
Analyzer software installation.

U4154A Logic Analyzer Service Guide
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Specifications

General Information

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

1

U4154A Logic Analyzer Specifications

Parameter 2.5 Gh/s |Notes
mode
Maximum state data rate 2.5Gb/s |(DDR, 1.25 GHz clock), specified at probe tip.
1.4 Gh/s
mode
Maximum state data rate 1.4 Gb/s

U4154A Logic Analyzer Service Guide
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1  General Information

Characteristics

14

The characteristics are not specifications, but are included

as additional information.

Table1 Characteristics

Characteristic

Value

Maximum Conventional Timing Rate
Channel Count per module
Channel Count per 2-Cards Module
Memory Depth U4154A Option 002
Memory Depth U4154A Option 004
Memory Depth U4154A Qption 008
Memory Depth U4154A Qption 016
Memory Depth U4154A Option 032
Memory Depth U4154A Option 064
Memory Depth U4154A Option 100
Memory Depth U4154A Option 200

5.0 GHz, half channel
136

272

2 M Samples

4 M Samples

8 M Samples
16 M Samples
32 M Samples
64 M Samples
100 M Samples
200 M Samples

U4154A Logic Analyzer Service Guide



General Information

Environmental Characteristics

U4154A Logic Analyzer Service Guide

Table 2 Environmental Characteristics

1

Probes

Maximum

Input Voltage

+40V, CATI. CATI=Category |, secondary power line isolated
circuits.

Operating Environment

Temperature

Humidity

Altitude

Vibration

Power

Storage

Instrument, 0 °C to 40 °C (+32 °F to 104 °F).
Probe lead sets and cables, 0 °C to 65 °C (+32 °F to 149 °F).

Instrument, probe lead sets, and cables, up to 80% relative
humidity at +40 °C (+104 °F), non-condensing.

To 3000 m (10,000 ft).

Operating: Random vibration 5 to 500 Hz, 10 minutes per axis,
=0.2 g (rms).

All power supplies required for operating the U4154A logic
analyzer are supplied through the backplane connector in the
Agilent AXle chassis in which you install the module.

Non-operating: Random vibration 5 to 500 Hz, 10 minutes per
axis, =2.41 g (rms); and swept sine resonant search, 5 to 500 Hz,
0.5 g (0-peak),

5 minute resonant dwell at 4 resonances per axis.

Indoor use only.

Pollution Degree 2. Normally only dry non-conductive pollution
occurs. Occasionally a temporary conductivity caused by
condensation may occur.

Store or ship the logic analyzer in environments within the
following limits:

* Temperature: -40°C to +75°C (-40°F to +167°F).

* Humidity: Up to 90% at 65°C (+149°F).

* Altitude: Up to 15,300 meters (50,000 feet).

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

For a full listing of all specifications and characteristics, see
the Agilent U4154A Logic Analyzer Data Sheet, literature
part number 5990-7513EN available on Agilent’s web site
(www.agilent.com).

15
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1  General Information
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Agilent U4154A Logic Analyzer
Service Guide

2
Preparing for Troubleshooting or
Performance Testing

To set up the U4154A module 18
To test the U4154A module 19
To clean the module 19

This chapter gives you instructions for preparing the U4154A

logic analyzer module for troubleshooting or servicing it.

Operating Environment

The operating environment is listed on page 15. Note the

non- condensing humidity limitation. Condensation within the
instrument can cause poor operation or malfunction. Provide

protection against internal condensation.

The logic analyzer module will operate at all specifications
within the temperature and humidity range given on

page 15. However, reliability is enhanced when operating the

module within the following ranges:
Temperature: +20°C to +35°C (+68°F to +95°F)
Humidity: 20% to 80% non-condensing

Agilent Technologies
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Preparing for Troubleshooting or Performance Testing

To set up the U4154A module

18

To set up the U4154A module for troubleshooting/servicing,
you first need to install it in one of the slots of the AXle
chassis. Then connect the chassis to the host PC via a PCle
link. On the host PC, install the Logic Analyzer (5.0 or
higher) application to configure and control the U4154A
module. Connect the U4154A module to a probe using the
U4201A pod connector cables.

You can find the detailed instructions for configuring and
installing the U4154A module into the AXle chassis in the
U4154A Logic Analyzer Installation Guide.

If you don’t have the installation guide, you can find the
latest version on the Internet at www.agilent.com.

On this site, specify “U4154A” in the quick search box. In
the product page’s Technical Support area, select “Manuals &
Guides” to find the Installation Guide.

U4154A Logic Analyzer Service Guide
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To test the U4154A module

To clean the module

U4154A Logic Analyzer Service Guide

Preparing for Troubleshooting or Performance Testing 2

The U4154A logic analyzer module does not require an
operational accuracy calibration or adjustment. After
installing the module, you can test and use the module.

If you require a test to verify logic analyzer’s performance
with the specifications, see “Testing U4154A
Performance" on page 21.

If you require a test to verify correct module operation,
see “To run the self tests" on page 74.

If the module does not operate correctly, see
“Troubleshooting" on page 67.

With the AXle chassis turned off and unplugged, use a
cloth moistened with a mixture of mild detergent and
water to clean the front panel of the module.

Do not attempt to clean the module’s circuit board.

19
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Agilent U4154A Logic Analyzer
Service Guide

3
Testing U4154A Performance

Perform the Self-Tests 24

Equipment Required for the Performance Test 25
Assemble the SMA/Flying Lead Test Connectors 26
Set Up the Test Equipment 31

Connect the Test Equipment 35

Test the U4154A Module 40

Performance Test Record 62

This chapter tells you how to test the performance of the
U4154A logic analyzer against the specifications listed on
page 13.

To ensure the U4154A logic analyzer module is operating as
specified, software tests (self-tests) and a manual
performance test are done. The logic analyzer is considered
performance- verified if all of the software tests and the
manual performance test have passed.

The specifications for the U4154A logic analyzer define a
maximum state data rate at which data can be acquired in
state mode. The manual performance test (maximum state
data rate test) verifies that the logic analyzer meets these
specifications.

AXle Chassis

You must test the U4154A logic analyzer module in a
M9502A or M9505A AXle chassis.

Test Strategy

Only specified parameters are tested. Specifications are
listed on page 13. The test conditions defined in this
procedure ensure that the specified parameter is as good as
or better than specifications. No attempt is made to
determine performance which is better than specifications.
Not all channels of the logic analyzer will be tested; a

Agilent Technologies 21
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Testing U4154A Performance

sample of channels is tested. The calibration laboratory may
choose to elaborate on these tests and test all channels at
their discretion.

A U4154A module that is licensed with the -01G option needs to be tested
at an Agilent Service Center. The Service Center has the capability to test
the module at up to the 2.5Gh/s state speed to ensure that the calibration
will remain valid even after upgrading it to the -02G license.

Eye Scan is used to adjust the sampling position on every
channel. Eye scan must be used to achieve maximum state
data rate performance.

The 2.5 Gb/s state logic analyzer will be tested. All eight
pods will be tested, one pod at a time.

The logic analyzer acquires data on both edges of the clock,
so the test frequency is set to half of the acquisition speed.

One-card Module

To perform a complete test on a one-card module, start at
the beginning of the chapter and follow each procedure.

Multi-card Module

To perform a complete test on a multi-card module, perform
the self-tests with the cards connected. Then, remove the
multi- card module from the chassis and configure each card
as a one-card module. Install the one-card modules into the
chassis and perform the performance verification tests on
each card. When the tests are complete, remove the one-card
modules, reconfigure them into their original multi- card
module configuration, reinstall into the chassis and perform
the self-tests again. These steps are necessary to ensure that
the clocks are tested on each module.

Instructions for removing and installing the module can be
found in the installation guide for the chassis or the U4154A
module.

If you don’t have the installation guide for your U4154A
module, you can find the latest version on the Internet at
www.agilent.com.

Test Interval

Test the performance of the U4154A module against its
specifications at two-year intervals.

U4154A Logic Analyzer Service Guide
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Testing U4154A Performance 3

Test Record Description

A Performance Test Record for recording the results of each
procedure is provided in this chapter. You may want to make
copies of this, and fill-in a copy each time you test the
module.

Test Equipment

A list of the recommended test equipment is provided. You
can use any equipment that satisfies the specifications given.
However, the instructions are written with the presumption
that you are using the recommended test equipment.

U4154A Logic Analyzer Service Guide 23
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Testing U4154A Performance

Perform the Self-Tests

24

Once you have connected all the hardware components for

the U4154A module and created a logical module for U4154A
in the Agilent Logic Analyzer application, you are ready to

run the self tests on U4154A.

1 Before performing the self-tests, disconnect all probes
from the logic analyzer module.

2 Select Help->Self-Test... from the main menu. The Analysis
System Self Tests window will appear.

Analysis System 5elf Tests For Host mbed4

Select options Progress & Statistics
: - COwerall
[ indlude interactive tests Set reporting level: Current = 0
[ ]Run repetitively ~ [ ]
[ ] stop on fail J Tests selected: 19
o Remaining: 3
Double-did: item to start Failures: 0
Select suites (slots) Select tests

141544 Logic Analyz Comparako
_Ornpata
_armpa
Zompa

[*

Zompal

%

Results

Comparator Calibrations Test

[*

—————————— Result Sunmnary ——————————

3 requested test= did not complete.

All completed tests passed.

See problem summnary and execution details above.
(Increase reporting level and retry tests to learn more. )

========== End of Analysi=s Sy=tem Self Te=zt Run ==========

[

|
|

LA
[&]
L]

Sto| [ Reset ] [ Logs... ] [ Help ] [ Cloze

3 In the Select suites list, select U4154A. Then, select All in
the Select tests list.

4 Select Start. This will perform a complete system self-test.
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Testing U4154A Performance 3

The progress of the self tests is displayed in the Results
area of the window.

5 When the self-tests are complete, check the Results
window to ensure that the Result Summary says that all
tests passed. If all tests did not pass, refer to “To use the
flowcharts" on page 68.

6 Select the Close button to close the Analysis System Self
Tests window.

7 If all module self-tests pass, then record “PASS” in the
“Logic Analysis System Self-Tests” section of the
Performance Test Record (page 62).

Equipment Required for the Performance Test

The following equipment is required for the performance test

procedure.
Table 3 Equipment Required
Equipment Critical Specification Recommended Model/Part
Pulse Generator > 1275 MHz, two channels, differential ~ Agilent 81134A or equivalent

outputs, 150-180 ps rise/fall time (if
faster, use transition time converters)

150 ps Transition Time Converter Required if pulse generator’s rise time ~ Agilent or HP 15435A
(Qty 4) is less than 150 ps. (Pulse generator

conditions: Voffset=1V, AV=250 mV.)

Required for 81134A or 8133A opt. 003.

Oscilloscope Bandwidth > 6 GHz Agilent DS090604A or equivalent
SMA Coax Cable >18 GHz bandwidth Agilent or HP 8120-4948

(Qty 2)

Flying Lead Probe Set no substitute Agilent E5382A

(Qty 2)

Male BNC to Female SMA adapters Cambridge Products CP-AD507

(Qty 2) (see www.cambridgeproducts.com)
SMA/Flying Lead test connectors, (f)]  no substitute See “Assemble the SMA/Flying Lead
SMA to (f) SMA to Flying Lead Probe Test Connectors" on page 26

(Qty 4)

U4154A Logic Analyzer Service Guide 25
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3 Testing U4154A Performance

Assemble the SMA/Flying Lead Test Connectors

The SMA/Flying Lead test connectors provide a
high-bandwidth connection between the logic analyzer and
the test equipment. The following procedure explains how to
fabricate the four required test connectors.

Table4 Materials Required for SMA/Flying Lead Test Connectors

Material Critical Specification Recommended Model/Part
SMA Board Mount Connector Johnson 142-0701-801
(Qty 8) (see www.johnsoncomponents.com)
Pin Strip Header 0.100" X 0.100" Pin Strip Header, right ~ 3M 2380-5121TN or similar 2- row with
(Qty 1, which will be separated) angle, pin length 0.230", two rows, 0.1" pin spacing

0.120" solder tails, 2 X 40 contacts
SMA 50 ohm terminators Minimum bandwidth 2 GHz Johnson 142-0801-866 50 ohm Dummy
(Qty 2) Load Plug
SMA m-m adapter Johnson 142-0901-811 SMA Plug to
(Qty 4) Plug or similar

26 U4154A Logic Analyzer Service Guide
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Testing U4154A Performance 3

1 Prepare the pin strip header:

a Cut or cleanly break a 2 x 2 section from the pin strip.

b Trim about 1.5 mm from the pin strip inner leads and
straighten them so that they touch the outer leads.

LR

¢ Trim about 2.5 mm from the outer leads.

N

solder =

d Using a very small amount of solder, tack each inner
lead to each outer lead at the point where they are
touching.

U4154A Logic Analyzer Service Guide 27
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Testing U4154A Performance

2 Solder the pin strip to the SMA board mount connector:
a Solder the leads on the left side of the pin strip to the

center conductor of the SMA connector as shown in
the diagram below.

Solder the leads on the right side of the pin strip to
the inside of the SMA connector’s frame as shown in
the diagram below. Use a small amount of solder.

3 Attach the second SMA board mount connector:

a Re-heat the solder connection made in the previous

step, and attach the second SMA connector, as shown
in the diagram below. Note that the second SMA
connector is upside-down, compared to the first. Add a
little solder to make a good connection.

Solder the center conductor of the second SMA
connector to the center conductor of the first SMA
connector and the leads on the left side of the pin
strip.

¢ Rotate the assembly 180 degrees and solder the two

SMA board mount connector frames together.

4 Check your work:

a Ensure that the following four points have continuity

between them: The two pins on the left side of the pin

U4154A Logic Analyzer Service Guide



Testing U4154A Performance 3

strip, and the center conductors of each SMA
connector.

b Ensure that there is continuity between each of the
two pins on the right side of the pin strip, and the
SMA connector frames.

¢ Ensure that there is NO continuity between the SMA
connector center conductor and the SMA connector
frame (ground).

5 Finish creating the test connectors:

a Attach an SMA m-m adapter to one end of each of the
four SMA/Flying Lead test connectors.

b Attach a 50 ohm terminator to the other end of two of
the SMA/Flying Lead test connectors.

U4154A Logic Analyzer Service Guide 29



3 Testing U4154A Performance

¢ The finished test connector is shown in the pictures
below.

30 U4154A Logic Analyzer Service Guide



Testing U4154A Performance 3

Set Up the Test Equipment

U4154A Logic Analyzer Service Guide

This section explains how to set up the test equipment for
the minimum master-to-master clock time/maximum state
data rate test.

1 Turn on the required test equipment. Let all of the test
equipment and the logic analyzer warm up for 30 minutes
before beginning any test.

2 Set up the pulse generator according to one of the
following tables.

a Set the frequency of the pulse generator:

In this test procedure, the logic analyzer uses both
edges of the clock to acquire data. The test frequency
is half the test clock rate because data is acquired on
both the rising edge and the falling edge of the clock.
Set the frequency to 1250 MHz plus 2% (1275 MHz).
This includes the frequency uncertainty of the pulse
generator, plus a test margin.

For example, if you are using an 8133A pulse
generator, the frequency accuracy is *0.5% of setting.

If you are using an 81134A pulse generator, the
frequency accuracy is +0.005% of setting.

b Set the rest of the pulse generator parameters to the
values shown in one of the following tables.
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Table 5 81134A Pulse Generator Setup

Main Channel 2 Channel 1 Trigger
Mode: Pulse/Pattern Mode: Square + 1 Mode: Square + 1 Disable
Freq: set in previous step. Timing Timing

Clock Internal Delay Ctrl Input Off Delay Ctrl Input Off

Width: (not available in square mode) Width: (not available in square mode)

Pulse Perf: Normal Pulse Perf: Normal

Deskew: 0 ps Deskew: 0 ps

Levels: Normal, Custom Levels: Normal, Custom

Ampl: 0.45V Ampl: 045V

Offset: 0.6 V Offset: 0.6 V

Term Voltage: 0 mV Term Voltage: 0 mV

Limit to current Levels: unselected Limit to current Levels: unselected
Output: Enable (LED on) Output: Enable (LED on)

Output: Enable (LED on) Output: Enable (LED on)

Table 6 8133A Pulse Generator Setup

Timebase Pulse Channel 2 Trigger Pulse Channel 1

Mode: Int Mode: Square + 1 Disable (LED on) Mode: Square

Freq: was setin  Delay: (not available in pulse mode) Delay: 0 ps

previous step. Width: (not available in square Width: (not available in square
mode) mode)
Ampl: 045V Ampl: 045V
Offs: 0.6 V Offs: 0.6 V
Output: Enable (LED off) Output: Enable (LED off)
Comp: Normal (LED off) Comp: Normal (LED off)
Limit: Off (LED off) Limit: Off (LED off)
Output: Enable (LED off) Output: Enable (LED off)
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a Set up the oscilloscope according to one of the

following tables.

Table7 DS090604A Oscilloscope Setup

Setup: Channel 1

Setup: Channel 2 Setup: Channel 3

Setup: Channel 4

On
Scale: 50 mV/div
Offset: 600 mV

Skew: (Set later. See
page 39.)

On off
Scale: 50 mV/div
Offset: 600 mV

Skew: 0.0 seconds

off

Setup: Horizontal

Setup: Trigger Setup: Acquisition

Setup: Display

Scale: 200 ps

Position: 0's
Reference: Center

External 10 MHz Reference
Clock: not selected

Zoom: not selected

Mode: Edge

Normal
Source: Channel 1 Memory Depth: Automatic
Level: 600 mV Averaging: Enabled

Edge: Rising Edge # of Averages: 16

Sweep: Auto

Sampling Rate: Automatic

Sine(x)/x Interpolation:
checked

Sampling Mode: Real Time,

Waveforms

Connect dots
Color Grade: not selected

Infinite Persistence: not
selected

Waveform Brightness: as
preferred

Grid: On, Quantity: 1

Intensity: as preferred

Measure: Markers

Mode: Manual placement

All else: (n/a)

U4154A Logic Analyzer Service Guide
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Table 8 54855A Oscilloscope Setup

Setup: Channel 1 Setup: Channel 2 Setup: Channel 3 Setup: Channel 4

On On off off

Scale: 100 mV/div Scale: 100 mV/div

Offset: 600 mV Offset: 600 mV

Skew: (Set later. See Skew: 0.0 seconds

page 39.)

Setup: Horizontal Setup: Trigger Setup: Acquisition Setup: Display

Scale: 200 ps Mode: Edge Sampling Mode: Real Time ~ Waveforms

Position: 0's Source: Channel 1 Memory Depth: Automatic Connect dots: checked

Reference: Center Level: 600 mV Sampling Rate: Automatic Display Mode: Normal

Roll Mode: not selected Edge: Rising Edge Sine(x)/x Interpolation: Persistence: Minimum
checked

Delayed: not selected Sweep: Auto Averaging: Enabled, Grid: On, Quantity: 1,
# of Averages: 16 Intensity: as preferred

Measure: Markers

Mode: Manual placement

All else: (n/a)
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Connect the Test Equipment
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Connect the U4154A Logic Analyzer Pod to the Pulse Generator

U4154A Logic Analyzer Service Guide

1

Connect Transition Time Converters (if required - see
page 25) to each of the four outputs of the pulse
generator: Channel 1 OUTPUT, Channel 1 OUTPUT,
Channel 2 OUTPUT, Channel 2 OUTPUT.

Connect the two SMA/Flying Lead test connectors (see
“Assemble the SMA/Flying Lead Test Connectors" on
page 26) with 50 ohm terminators to the Transition Time
Converters at the pulse generator Channel 1 OUTPUT and
Channel 1 OUTPUT. (If Transition Time Converters are
not required, connect the SMA/Flying Lead test
connectors directly to the pulse generator outputs.)

Connect the two SMA/Flying Lead test connectors without
50 ohm terminators to the Transition Time Converters at
the pulse generator Channel 2 OUTPUT and Channel 2
OUTPUT. (If Transition Time Converters are not required,
connect the SMA/Flying Lead test connectors directly to
the pulse generator outputs.)

Connect one E5382A Flying Lead Probe Set to Pod 2 of
the U4154A logic analyzer. This probe set is used later to
test data on pods 2 to 8.

Connect the other E5382A Flying Lead Probe Set to Pod 1
of the U4154A logic analyzer. This probe set is used for
the clock input.
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6 Connect the Pod 1 E5382A Flying Lead Probe Set’s CLK
lead to the pin strip of the SMA/Flying Lead connector at

ground clip

Be sure to use the black ground clip (supplied with the E5382A Flying Lead
Probe Set) and orient the leads so that the black clip is connected to one of
the SMA/Flying Lead connector’s ground pins!

7 Connect the Pod 1 E5382A Flying Lead Probe Set’'s CLK
lead to the SMA/Flying Lead connector at the pulse
generator’s Channel 1 OUTPUT. Again, be sure to use the
black ground clip and orient the leads so that the black
clip is connected to ground.

8 Connect the Pod 1 E5382A Flying Lead Probe Set’s bits 2
and 10 to the SMA/Flying Lead test connector’s pin strip
connector at the pulse generator’s Channel 2 OUTPUT.

9 Connect the Pod 1 E5382A Flying Lead Probe Set’s bits 6
and 14 to the SMA/Flying Lead test connector’s pin strip
connector at the pulse gen(irator’s Channel 2 OUTPUT.

gy PRl
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Connect the Pulse Generator Qutput to the Oscilloscope

U4154A Logic Analyzer Service Guide

1

Attach Male BNC to Female SMA adapters to Channels 1
and 2 on the oscilloscope.

Attach one end of an SMA cable to the Male BNC to
Female SMA adapter on Channel 1 of the oscilloscope.

Attach the other end of the SMA cable to the SMA/Flying
Lead connector at the Channel 2 OUTPUT of the pulse
generator.

Attach one end of the other SMA cable to the Male BNC
to Female SMA adapter on Channel 2 of the oscilloscope.

Attach the other end of the SMA cable to the SMA/Flying
Lead connector at the Channel 2 OUTPUT of the pulse
generator.
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Verify and adjust the pulse generator DC offset

1 From the oscilloscope’s main menu, choose Measure >
Markers....

2 In the Markers Setup dialog, select the Manual Placement
mode; then, set marker “Ay” to 475 mV, and set marker
“By” to 725 mV.

File Control Sefup Measure Analyze Utilities Help 25 May 2011 5:29 Pi

Markers | Scales

0 ps

3 Observe the waveforms on the oscilloscope display. If they
are not centered within the “Ay” and “By” markers, adjust
the pulse generator’s Channel 2 OFFSET until the
waveforms are centered as well as possible.

(The resolution of the 8133A pulse generator is 20 mV,
and the resolution of the 81134A pulse generator is 10
mV.)
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Deskew the oscilloscope

This procedure neutralizes any skew in the oscilloscope’s
waveform display.

1 On the oscilloscope, make sure the Horizontal scale is 200
ps/div. You can do this using the knob in the Horizontal
setup section of the front panel.

2 Select Setup from the menu bar at the top of the display.
3 Select Channel 1.

4 Click Skew </> to deskew Channel 1 and Channel 2 signals
so that both channels cross the horizontal center line at
the same time, at both ends of the eye (both crossings of
the horizontal center line). The horizontal center of the
graticule line is at 600 mV because the vertical offset was
set to 600 mV in the oscilloscope setup described on
page 33.

File Confrol Setup Measure Analyze  Utilities Help 25 May 2011 5:30 P

i GGHz Standard BA
2 Vi 0~

20,80 G5afs  #4wgs: 1o

Probes. .. |

LJ Trigger... ]

2, 500000000000 GHz

5 Select Close in the Channel Setup window.
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Test the U4154A Module

The following sections explain how to test the maximum
state data rate.

1 Record the U4154A logic analyzer’s model and serial
number in the Performance Test Record (see page 62).
Record your work order number (if applicable) and
today’s date.

2 Record the test equipment information in the “Test
Equipment Used” section of the Performance Test Record.

3 Turn on the AXle chassis.

Before testing the performance of the module, warm-up the logic analyzer
and the test equipment for 30 minutes.

a Plug in the power cord to the power connector on the
rear panel of the AXle chassis.

b Press the ON/Standby button on the front panel of the
chassis to power on the chassis.

While the logic analyzer is booting, observe for the
following:

Ensure all of the installed memory is recognized.
Any error messages.

Interrupt of the boot process with or without error
message.

4 During initialization, check for any failures.

If an error or an interrupt occurs, refer to the
troubleshooting section.

40 U4154A Logic Analyzer Service Guide



Testing U4154A Performance 3

Configure the Logic Analysis System

U4154A Logic Analyzer Service Guide

1 In the Agilent Logic Analyzer application, choose
File—New. This puts the logic analysis system into its
initial state.

2 Disable all logic analyzers other than the analyzer under

test.
a Select the Overview tab at the bottom of the main
window.
< > £ > £
ﬂ Overview J % Listing-1 Waveform-1

Click on each unused logic analyzer and select disable.
Only the logic analyzer to be tested should remain
enabled.

Modules Windows
o 41541 ER Listing-1
[¥)[_shon ]

5] wy 1695041 \” Waveform-1
B DTN

oty 1695041

el | |

- B Mew Probe 4
Mewy Tool r
ey W ind o r
Add Connection ¢
Delete Coninection r
Seftup 4
Fenamea. .. &

M
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3 Set up the bus and signals:

a In the Overview window, select Setup—Bus/Signal... from
the module’s drop-down menu.

Modules

o U4154-1 ‘

|
Bl Mew Probe

Mew Tool
Mew Window

Disable...
Fename...

Setup » =5 Bus/Signal...

Windows

B Listing-1
a

. Waveform-1

+

k

H Timing/State (Sampling)...

Simple Trigger...

Tria Advanced Trigger...
Trigger Owverview...

b In the Analyzer Setup window, choose the Threshold

button for Pod 1.

The E5382A probe must be connected to the logic analyzer pod as

described on page 35.

Analyzer, Setup for U4154-1

Buzes/Signals | 5 ampling
Enter buses and zignals and the channels they corespond tao; Display ¥
d2 | Slot € Pod 1
) Channels - TTL | Threshold: TTL |
Bus/Signal Hame Assigned Wiidth
605 4 3 2 1o s/ nw a8 T 6 54352 10
Wty Bus 1 Pad C1[7:0] & o |
L5 >
JS;"SignaI...] [ Delete ] [ Delete Al [ Irmpart M etlizst. . ] [ System Summ
k. ] [ Cancel ] [ Help
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The Threshold Settings window appears.

¢ Set the threshold value for Pod 1 of the logic analyzer

to 600 mV. Click Apply to All Other Pods (Excluding
Clocks). Then, click Done to close the dialog.

Threshold Settings for Slot C Pod 1

Slot CPod 1 Probe Type: |Gﬁ:|ine {Enzble all probe types) w |

Commaon Threshold for Slot C Pod 1, Channels 0 - 15

Threshold Type Threshold Voltage
|-D.Jst|:|m v| ‘ﬁﬂﬂm'ﬂ.f B :)
’ Apply to all Other Pods (excuding docks) ] ’ Apply to All Other Pods and Clocks

’ Click to Show Offsets

d Drag the scroll bar all the way to the left.

Analyzer, Setup for U4154-1

Buzes/Signals | Sampling |

1 W
Enter buses and zignalz and the channels they corespond ta: Display ¥

Clocks ___ sSletCPeds

. Channels Clock Thresholds Threshold: TTL
Bus/Signal Hame Assigned Width
.Eﬁ.u.ﬂmlsumlz fowlels 765 43 21
hily BUS 1 Pod C1[7:0] a

< |
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e Select the Clock Thresholds button.

f In the Threshold Settings for Clock Channels dialog,
set the Pod 1 clock threshold to Differential.

Threshold Settings for Clock Channels

Apply the first channel's settings to all clock channel:] Clear &1l Offssts to Zer-:-]

I Clear All Offssts on All Pods to Eer-::l]

Slot CPod 1 Clack / y

==~ ov (B[4 y

+ Offsst OV B ¥ = U
Slot CPod 2 Clock

T v| 15V E ¥
4+ Offsst OV B ¥ L
frrrrrrrrrrrrrrrrrrab i rRLrLrELILLLLLL LR

Slot CPod 3 Clock

TTL v| 15V 8 .‘;.
+Offsst OV B ;J = LA :

g Click Done.

The activity indicator will show activity on clock 1.

Analyzer Setup for U4154-1

Buses/Signals | Sampling |

1 W
Enter buzes and signals and the channels they corespond to; Display ¥
Clocks _ SlotCPod8

Channels Width Clock Thresholds Threshold: TTL
Assigned

Bus/Signal Hame

.Eﬁ.ca.ﬂﬂlsmﬁlznmsa755432|

o 1y Bus 1

Fod C1[7:0] g
< | >
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h The activity indicators now show activity on the
channels that are connected to the pulse generator.
Un-assign all channels. You can do this quickly by
clicking on the left-most check mark and dragging to
the right across all of the other check marks.

Dispay
I Slot C Pod 1 . ] SotCPodt ]
Threshold: User500 mV | Threshold: User 500 mV
o e el e Ve M) e e ol S ] o e e s | ) e Rl e e ] o o ) e el L
21| 0|15[1a[13[1z[11|10]9|8|7|6|5|a|3|2|1]|0 21 0|15[14[13[12|11|10/9 8|7 |6|5|4|3|2|1|0
A AT AR ARV AR ARV AT o W ' J
I3 E

i Click to select channels 2, 6, 10, and 14 as shown in
the picture above.

4 Select the State sampling mode and set the State Clock
options:

a Select the Sampling tab of the Analyzer Setup window.

Analyzer Setup for My

Buses./Signals Sampﬁn%

b Select State - Synchronous Sampling.

b Set the trigger position and acquisition memory depth:
a Set the Trigger Position to 100% Poststore.
b Set the Acquisition Depth to 128K.

Trigger Pasition

100 [B](=][+] % Poststore

(1] (wi]

Acquisition Depth: | 128K »

¢ Set CIkl to Both edges clocking. The following screen
displays this state clock setting.
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State Options - Specify when the logic analyzer should acguire zamples

Ewe Sc

Clock. M ode: b aster b

Pod: Pod C5 | Pod C4 | Pod C3

Clock: ClkS Clk4 Clk3

Sctivity: 1 [ [

Master: [ X ¥ X ¥ X ¥ X ¥R ¥|cKkz

Rising Edge
——

Falling Edge
Both Edges

Determine maximum clock rate

1 Switch to the Listing window by selecting the Listing tab
at the bottom of the main window.

2 Click the Run Repetitive “* toolbar button to start a
repetitive run on the logic analyzer for acquiring data
repeatedly.

Acquired data will start appearing in the Listing window.

3 Start increasing the frequency on the pulse generator by 1
MHz increments while simultaneously observing the logic
analyzer data acquisition status.

4 When the logic analyzer displays an error that the data
could not be displayed, decrease the pulse generator
frequency by 1 MHz.

b Close the displayed error dialog by clicking OK.

6 Wait for logic analyzer to complete 100 acquisitions at the
new pulse generator frequency without displaying any
error. If an error is displayed, decrease the pulse
generator frequency by 1 MHz and then again wait for
100 acquisitions at this new frequency without any error.
Repeat this step until you get 100 acquisitions without
any error display.

7 Click the Stop B toolbar button to stop the data
acquisition.
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Determine PASS/FAIL for the Pulse Generator Frequency test

If you get 100 acquisitions without any error display at a
pulse generator frequency (including uncertainty) greater
than 1250 MHz, then the logic analyzer passes this portion
of the test. For example, a frequency of 1280 MHz - 2%
uncertainty = 1254.4 MHz indicates a PASS result for the
test. Record PASS/FAIL result of this test in the “Pulse
Generator Frequency Test” section of the Performance Test
Record (page 62).

If any of tests described later in this chapter fail, decrease the pulse generator
frequency by 1 MHz and wait for logic analyzer to complete 100 acquisitions at this
new pulse generator frequency without displaying any error. Repeat this step until
you get 100 acquisitions without any error display.

U4154A Logic Analyzer Service Guide

Final pulse generator frequency

If the remaining tests described in this chapter PASS, record
the final pulse generator frequency in the “Final Pulse
Generator Frequency” section of the Performance Test Record
(page 62). Recording this final frequency provides a
traceable measurement that is expected to be unique for
each U4154A Logic Analyzer module.
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Adjust sampling positions using Eye Scan

1

Analyzer Setup for, U4154-1

Buses/Signals | Sampling |

Select the Eye Scan: Sample Positions and Thresholds...
button.

Acguizition

() Timing - Asynchronous Sampling

Trigger Pogition

100 E] % Poststore

(®i5tate - Synchronous 5 ampling

-

Tining Options

—

State Optionz - Specify when the logic analyzer should acquire samples

~)
]

Force Prestore

Acguizition Depth: | 128K N

Eye Scan: Sample Pogitions and Thresholds... ]

C]

Clock. bode: | td azter

Pod: Pod C4 Clock Description
Clock: Clks Clkd

Activity: 0 0

Master: ESE] X s

I 0k l [ Cancel ] l Help l

The Eye Scan - Sample Positions and Threshold
Settings dialog will appear.

2 In the Buses/Signals section of the dialog, ensure that
the check box next to “My Bus 1”7 is checked.

Eye Scan - Sample Position and Threshold Settings

OX/ & wwEmE HE

Default Measurement |

=21

-8ns -Fns -6ns -Ins -4ns

Bussas/Sionals
[T T T I

b

[#] My Bus 1

3 Set the sample position for My Bus 1 signals by dragging
the blue bar for “My Bus 1” to approximately -3.6 ns.
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Eye Scan - Sample Position and Threshold Settings

X7 . wenEEE BN

Default Measurement

Bussas/Signals

[#] My Bus 1

[Rm'l'l'isHeasu'HTﬂt
FaY

Eye scan will first determine the middle thresheld and automatically st the
channel threshald to that value. Then, a time-only scan will be run. At the
conclusion of that scan, the ideal sample position will be automatically set. b‘- Currant Threshald (vThrash)

Edit...}

I‘ Current Sample Position (t5ample) Suggestad Sampl
Suggestad Threst

4 C(Click the plus sign to expand bus “My Bus 1”.
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Eye Scan - Sample Position and| Threshold Settings

X7  H

Default Measurement

Bussas/Signals

menl ERIE [ Pl !

-8Bns -7ns -6ns -5ns -4ns -3ms -2Z2ns -1ns 0s ins 2Zns Ins 4ns Ins 6ns
1 ! | ' 1 i | ' 1 ¥ | 1 | 1 | 1 | 1 | 1

= [#] My Bus1

My Bus 1[0]

50

Align the blue bars vertically

Initially, the blue bars will be vertically aligned. After running Eye Scan, the
blue bars will not be vertically aligned because an independent sample
position will be determined for each channel.

1 If the blue bars in the Eye Scan display are not vertically aligned:

a Inthe "My Bus 1" row, grab the right-most blue bar with the mouse pointer
and move it all the way to the left. Release the mouse button. This will
vertically align all of the blue bars.

2 Using the mouse pointer, grab the blue bar for “My Bus 1” and move it to the
recommended starting position of -3.6 ns. All of the blue bars will follow.

b Click Edit to display the Edit Measurement dialog box.
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Edit Measurement |z| |E| E|

scan | Display | Advanced |

Scan Dimensions
(%) Do time scan only
(") Da full imefveltags scan

Automatic Sample Position and Threshold Modification
[JLack sample positions, (Sample positions are not changed when 2 scan is completed and cannot be changed manually.)

[JLock threshelds. {Threshclds are not changed when & scan is completed and cannot be changed manually.)

The ssttings above will have the following result when the measurement is run:

Eye scan will first determing the middle threshold and automatically sst the channel threshold to that value. Then, a time-
only scan will be run, &t the conclusion of that scan, the ideal sample position will be automatically set.

6 Select Do full time/voltage scan as the scan dimension.
7 Select the Lock thresholds checkbox and click OK.

8 Select the Run This Measurement button in the Eye Scan -
Sample Positions and Threshold Settings dialog.

9 Ensure that an eye appears for each bit near the
recommended starting position. Depending on your test
setup, the eye position may vary. Any skew between
channel 1 and channel 2 of your pulse generator will
cause the eye position to shift to the left or right in the
Eye scan display. A shift of up to 0.5 ns should be
considered normal. The important point is that your Eye
Scan display should look similar to the picture below
(although it may be shifted left or right), and Eye Scan
must be able to place the blue bars in the eye.
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Eye Scan - Sample Position and Threshold Settings
DX/ o] iwenEEE I
= = = =

Bussas/Signals -6 ns -3 ns -4 ns -3 ns -2 ns -1ns Os 1ns 2 ns 3 ns 4ns Sample Position/Threshal
Threshold = HSTL
My Bus 1[0] » wThrash = 600 mv
teample = -3.6 nz
P i Threshold = HSTL
My Bus 1[1] g wThrash = 600 mV

s I . byl A

; tsample = -3.6 ns
e g .

i %

Ll " il L
Legend
Run This Measurement

ye scan will first determine the middle threshold and automatically s=t the channel threshold to that value. Then, a time-only scan I‘ Currant Sampla Position (tSample) Sugge:
ill be run. At the conclusion of that scan, the idsal sample position will be automatically set. (Edit...)

>= Current Threshald (vThresh) Sugge:

Re-align a stray channel

If the blue bar for a particular bit does not appear in its eye
near the recommended starting position, then do the
following steps to realign the sampling position of the stray
channel. In the following example, the sampling position of
one channel (My Bus 1 [0]) must be realigned with the
sampling position of the other channels.
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Eve Scan - Sample Position and Threshold Settings
oX s o] wsnEEE K
= = = =

Jefault Measurement

Busses/Signals -6 ns -3 ns -4 ns -3 ns -2 ns -ins 0s 1ins 2 ns 3 ns 4 ns Sample Position/ Threshal
| PR DR RS S SRS T B EE RS S ST S NS SR SRR |
- - o

Threshald = HSTL

My Bus 1[0] > wThresh = 600 mv
tsample = -2.6ns
Thrashald = HSTL

My Bus 1[1] > vThresh = 600 mv

N tSample = -3.6 ns

= i ! .

v, s
Ll il L
Run This Measurement Legend

ye scan will first determing the middle threshald and automatically set the channel threshald to that value, Then, a time-only scan I‘ Current Sample Pesition (E5ample) Sugge
ill be run. At the conclusion of that scan, the ideal sample position will be automatically set. (Edit...)

b= Current Threshald (wThresh) Sugge

1 Using the mouse, drag the sample position (blue line) of
the stray channel (channel “My Bus 1 [0]” in the above
example) so that it is in the same eye as the other
channels. The Suggested Position from Eye Scan (green
triangle) will also move to the new eye.

2 Repeat the above step for all the remaining stray
channels.

3 Click the Run This Measurement button in the Eye Scan
- Sample Positions and Threshold Settings dialog. Eye
Scan will recalculate the new sample positions based on
the sample position changes. The following example shows
all sampling positions aligned and in the correct eye.
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Eye Scan - Sample Position and Threshold Settings
DX/ o] iwenEEE I
= = = =

Bussas/Signals | Sample PositionfThreshal
Threshold = H3TL
My Bus 1[0] wThresh = 600 my
teample = -3.6 nz
P i Threshold = HSTL
My Bus 1[1] > wThrash = 600 m

tsample = -3.6 ns

b, g ity EE L=
i 'n'“ T o i i L
Legend
Run This Measurement =gen

ye scan will first determine the middle threshold and automatically s=t the channel threshold to that value. Then, a time-only scan I‘ Currant Sampla Position (tSample) Sugge:
ill be run. At the conclusion of that scan, the idsal sample position will be automatically set. (Edit...)

>= Current Threshald (vThresh) Sugge:

Test Pod 1

The steps that follow include pass/fail criteria.

Determine PASS/FAIL (1 of 2 tests)

1 PASS/FAIL: If an eye exists near -3.6 ns for every bit, and
Eye Scan places a blue bar in the narrow eye for each bit,
then the logic analyzer passes this portion of the test.
Record the result in the “Eye Scan locates an eye for each bit”
section of the Performance Test Record (page 62).

2 If an eye does not exist near -3.6 ns for every bit or Eye
Scan cannot place the blue bar in the narrow eye, then
the logic analyzer fails the test. Record the result in the
“Eye Scan locates an eye for each bit” section of the
Performance Test Record (page 62).
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Close the Eye Scan and Analyzer Setup Windows

1 Select OK to close the Eye Scan - Sample Positions and
Threshold Settings dialog.

2 Select OK to close the Analyzer Setup window.

Configure the markers
Data must be acquired before the markers can be configured.
Therefore, you need to run the analyzer to acquire data.

1 Switch to the Listing window by selecting the Listing tab
at the bottom of the main window.

2 Select the Run icon = .

3 Data will appear in the Listing Window upon completion
of the run.

Agilent Logic Analyzer - Unnamed Configuration - [Listing-1]

%Eile Edit View Setup Tools Markers Run/Stop Listing Window Help

DEeESES M an WTHM ~ e Te e

M1l to M2 = 2.475ns

Sample Number My Bus 1 Time

(= x [@

= Overview = Listing-1 Wavefom-1

J|For Help, press F1

If the data values are not “A”s and “5”s, you may need to
set the sampling positions in different eyes.
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From the Main Menu, choose Markers—New.

Agilent Logic Analyzer - Unnamed Configuration - [Listing-1]

‘BB Fle Edit View Setup Tools Markers Run/Stop Listing Window Help

DEES A« E—
*# Elace On Screen...

A 4 A5 — 12 e | *#n Tn

| e ]

a You can accept the default name for the new marker.

New Marker |Z|
Name M3
Foreground Color E]

Position

Comments

|

b Change the Position field to Value.

¢ Select the Occurs... button and create the marker setup
shown below.

Click
here —
to add
event

Find | 131072 E] occurrences searching

Bus/Signal My Bus 1 All bits v | = w Hex ¥ m w
@ Bus/Signal My Bus 1 ] Al bits » || = w Hex ¥ L. Click
When |Present .v| here
to select

(o] o (oo ] | ~0r

In the Value window, select the Properties... button.

In the Value Properties window, select Stop repetitive run
when value is not found.

Value Properties

When value

Cancel

Select OK to close the marker Value Properties window.

end e-mail

Select OK to close the marker Value window. The system
will search the display for the occurrences specified.

Select OK to close the New Marker window.

U4154A Logic Analyzer Service Guide



U4154A Logic Analyzer Service Guide

Testing U4154A Performance 3

Determine PASS/FAIL (2 of 2 tests)

Pass/Fail Point: The Listing window is set up to search for
the appropriate number of A's and 5's in the acquisition. If
the logic analyzer does not detect the correct number of A’s
and 5’s, an error window will appear.

1

Select the Run Repetitive icon “* . Let the logic analyzer

run for about one minute. The analyzer will acquire data
and the Listing Window will continuously update.

Sample Number My Bus 1 Time

Searching (81281 of 131099 Occurrences found)... 53

If the “can’t find occurrence” window appears, then the
logic analyzer fails the test.

Agilent Logic Analyzer -- Information E

.
\E) <M3> - can't find 131099th occurrence

Check your test setup. If the failure is not the result of a
problem with the test setup, record the failure in the
“Maximum State Data Rate” section of the Performance Test
Record.

Be sure that the black ground clip is making good contact with the ground
pin on the test connector.

2 After about one minute, select the Stop button ® o stop

the acquisition.

If the “can’t find occurrence” window does not appear,
then the analyzer passes the test. Record “Pass” in the
“Maximum State Data Rate” section of the Performance Test
Record.
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Test Pod 2

Test the complement of the bits

Now test the logic analyzer using inverted levels (in other
words, complement data).

1

On the pulse generator, in the PULSE setup for CHANNEL
2, select inverted levels:

On the 81134A pulse generator, select Levels: Inverted.
On the 8133A pulse generator, select COMP (LED on).

Verify the DC offset and adjust it if necessary. See
page 38.

Adjust the sampling positions (run Eye Scan). See
page 48.

Determine pass or fail (1 of 2 tests). See page 54.

Switch to the Listing window by selecting the Listing tab
at the bottom of the main logic analyzer window.

Select the Run Repetitive icon “* .

Determine pass or fail (2 of 2 tests). See page 57.

Disconnect the E5382A Flying Lead Probe Set from the
pulse generator outputs.

Connect the probe set from Pod 2 of logic analyzer to the
pulse generator outputs. (The clock input on Pod 1
remains the clock input when testing Pod 2.)

On the pulse generator, in the PULSE setup for CHANNEL
2, return the outputs to normal (non-inverted or
non- complement) levels.

Verify the DC offset and adjust it if necessary. See
page 38.

In the Overview window, select Setup—Bus/Signal... from
the module’s drop-down menu.

Scroll to the right and unassign all Pod 1 bits.

Set the Pod 2 threshold to 600 mV (just as you did for
Pod 1 on page 43).
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Testing U4154A Performance 3

Assign bits 2, 6, 10, and 14 of Pod 2.

[  soiCPoaz [ |
Threshold: User 500 mV |
State Clock 1: Pod C
B s R e I 5 T T 3 e I ) P
3 21 0 15/ 14[13/12/11/10| 9 & |7 6|5 4|3 2|1 0 15/ 14
J J J J

Adjust the sampling positions using Eye Scan. Be sure to
expand “My Bus 1” and use the recommended starting
position noted on page 48. Realign any stray channels if
necessary. See page 52.

Determine pass or fail (1 of 2 tests). See page 54.
Select OK to close the “Analyzer Setup” window.

Switch to the Listing window by selecting the Listing tab
at the bottom of the main logic analyzer window.

Select the Run Repetitive icon “* .

Determine pass or fail (2 of 2 tests). See page 57.

Test the complement of the hits (Pod 2)

1

Test the complement of the bits. See page 58.

59



3 Testing U4154A Performance

Test Pods 3

1 Disconnect the E5382A Flying Lead Probe Set from Pod 2
and connect it to Pod 3 of the logic analyzer. (The clock
input on Pod 1 is used when testing Pod 3.)

2 In the Buses/Signals setup dialog, set the Pod 1 clock
threshold to Differential:

a Drag the scroll bar all the way to the left.

Analyzer Setup for My 16962A-1

Buses/Signals |Samp|ing

Enter buses and signals and the channels they comespond to:

Bus/Signal Hame

Channel
NANNE'S | it

Clocks .
Clock Thresh|
I

B My Bus 1 Pod C2[14,10 4

<

b Select the Clock Thresholds button.

¢ In the Threshold Settings for Clock Channels dialog, set
the Pod 1 clock threshold to Differential.

Threshold Settings for Clock Channels

Apply the first channel's settings to all clock channel:] Clear All Offsets to Zero

Slot CPod 1 Clock

Differential v

+ Offset

Slot CPod 2 Clock

TTL 4

+ Offset

Slot CPod 3 Clock

TTL R

+ Offset

0w

0w

1.5V

0w

1.5V

0w

P
Clear wsem on All Peds to Zero

@) ) ¢

BEE
IIIIIIIIIIIIIIIIIII \; = 15V 2
] [ Cancel ]

[ Done

Click Done.
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The activity indicator will show activity on clock 1.

Analyzer Setup for U4154-1 |:||.|:|

Buses/Signals | Sampling

i ¥
Enter buzes and signals and the channels they cormespond to: Display ¥
Clocks | Slot C Pod 8
_ Channels Clock Thresholds Threshold: TTL
Bus/Signal Hame Assigned Width === T
e (s R e o [ I O BN BB

Pod CI[T:0] | 8
<

|

3 Set the State Clock options:
a For State Clock, select Pod 1 Clock and Both edges.

Rising Edge
Falling Edge
Both Edges

4 Perform the normal and complement tests for Pod 3,
changing the connection to the pod, setting thresholds,
making channel assignments, etc., as appropriate.

Repeat the above steps for testing pods 4 to 8. Upon
completion, the logic analyzer is completely tested.

Conclude the State Mode Tests

Do the following steps to properly shut down the logic
analyzer session after completing the state mode tests.
1 End the test.

a From the Main Menu, choose File—Exit. At the dialog
“Do you want to save the current configuration?” select
No.

Ending and restarting the logic analysis session will
re-initialize the system.

b Disconnect all cables and adapters from the pulse
generator and the oscilloscope.
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Performance Test Record

LOGIC ANALYZER MODEL NO. (circle one): U4154A

Logic Analyzer Serial No.

Work Order No.

Date:

Recommended Test Interval - 2 Year/4000 hours

Recommended next testing:

TEST EQUIPMENT USED

Pulse Generator Model No.

Oscilloscope Model No.

Pulse Generator Serial No.

Oscilloscope Serial No.

Pulse Generator Calibration Due Date:

Oscilloscope Calibration Due Date:

MEASUREMENT UNCERTAINTY

Clock Rate

Pulse Generator Frequency Accuracy:
81134A: £0.005% of setting.
8133A: £0.5% of setting.

2% = uncertainty + at least 1% test margin.

Setting
1250 MHz + 2% = 1275 MHz

TEST RESULTS

Logic Analysis System Self-Tests (Pass/Fail):

Performance Test: Maximum State Data Rate

Pulse Generator Settings

Freq: 1250 MHz plus 2% (1275 MHz).

Square wave.

Pulse Generator Frequency Test (Pass/Fail)

Final Pulse Generator Frequency

Test Criteria

Test10f2
Eye Scan locates an eye for each bit

Test 2 of 2
Correct number of occurrences
detected

Normal Complement

Normal Complement

Pod 1 Results (pass/fail):

Pod 2 Results (pass/fail):
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TEST RESULTS
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3

Normal

Complement

Normal

Complement

Pod 3 Results (pass/fail):

Pod 4 Results (pass/fail):

Pod 5 Results (pass/fail):

Pod 6 Results (pass/fail):

Pod 7 Results (pass/fail):

Pod 8 Results (pass/fail):

U4154A Logic Analyzer Service Guide
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4
Calibrating

Calibration Strategy 66

This chapter gives you instructions for calibrating the
U4154A logic analyzer.

Agilent Technologies
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Calibration Strategy

66

The U4154A logic analyzer does not require any periodic
adjustments or calibration by the user to ensure operational
accuracy.

However, Agilent recommends that performance of the
U4154A logic analyzer be tested against its specifications at
two-year intervals. This testing is required in order to obtain
calibration certification.

You can refer to Chapter 3, “Testing U4154A Performance to
find detailed information on how to test the performance of
the U4154A logic analyzer.
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5
Troubleshooting

To use the flowcharts 68
To run the self tests 74
Self-Test Descriptions 70
To exit the test system 75
To test the cables 76

This chapter provides instructions for troubleshooting a
U4154A module that is not operating correctly.

The troubleshooting consists of flowcharts, self-test
instructions, and a cable test.

If you suspect a problem, start at the top of the first
flowchart. During the troubleshooting instructions, the
flowcharts will direct you to perform the self-tests or the
cable test.

The service strategy for the U4154A module is the
replacement of defective assemblies. You can return this
module 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 modules in it.

Agilent Technologies

67



b Troubleshooting

To use the flowcharts

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

Apply power

AXle

chassis
powears
up?

Ohsarvethe
StatusLED on the
ESM of the AXle

chassis

Mo

Prablemewith the chassis.
Remove the madulels)
and replace the defective
chassis. Reapply power,

Dafthe procedura
“To run the self
tests" on the
suspected U 41548
module

Cothe procedurs
"Totest the cable
using anAgilent
ES3794 probe”,

v

Exitthe selftests
and start a logic
analyzersession

Figure 1

Troubleshooting Flowchart 1

Check
the self

multiple

Uai54a
cards

installedin

Rermove power,
replace defactive
muodule. Reapply
power and re-nin

salf tests.

Remove powerand

properly install each

cardinthe slots of
AXlechassis.

Mo

Areall
cards
properly
installed
in

Ves

Flexcahleshetvean
cardsare faulty or not
installed corractly,
Check continuity
using the Resource
BusConnection test
fowverify cables are
ingtalled correctly,

¥

Rermove power and
replace/reinstallirese
atthe flex cablas
between cards
property.
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The 41544
moduleis
functioning

properly

|5 the

prahlerm
still

present?

Dathe procedure
"Totest the
cables”

Replacethe
defective probe

Troubleshooting

Replacethe
defective cahle

Remove power, replace
defective module. Reapply
power and re-run self tests.

Figure 2  Troubleshooting Flowchart 2
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Troubleshooting

Self-Test Descriptions

70

The self-tests for U4154A logic analyzer identify the correct
operation of major functional areas in the U4154A module.

PC Board Revision Test

This tests that the FPGA is communicating with the
backplane and that the board under test is a supported
version.

Interface FPGA Version Test

This test verifies that the FPGA program is a version that
the software can use. This is necessary because new features
will be added to the U4154A that will require both new
software and new FPGA bits.

Interface FPGA Register Test

The purpose of this test is to verify that the backplane
interface can communicate with the backplane FPGA. The
FPGA must be working before any of the other circuits on
the board will work. Also, the FPGA generates the board ID
code that is returned to identify the module and slot.

FPGA to FPGA Communication Test

This test is only run if there are two or more U4154A logic
analyzer cards installed in a chassis and connected together
with the flex cables. The purpose of this test is to verify

that the FPGAs can drive and receive the signals correctly.

SPI Bus Communication Test

EEPROM Test

The purpose of this test is to verify communications over the
SPI bus from the Interface FPGA to various devices attached
to the SPI bus.

The purpose of this test is to verify:
* The address and data paths to the EEPROM.

* That each cell in the EEPROM can be programmed high
and low.
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e That individual locations can be independently addressed.
* The EEPROM can be block erased.

Probe ID Read Test

The purpose of this test is to verify that the Probe ID values
can be correctly read and to verify the functionality of the
Digital to Analog Converter by testing the two Probe ID DAC
outputs at various voltage levels.

Chip Registers Read/Write Test

The purpose of this test is to verify that each bit in each
register of the Analysis chip can be written with a 1 and 0
and read back again. The test also verifies that a chip reset
sets all registers to their reset condition (all Os for most
registers).

Freq Synth Lock Detect Test

This test determines if all the voltage- controlled oscillators
(VCOs) are working properly.

Acquisition Chip BIST Test

Tests the Timing Zoom memory and other internal memories
on the acquisition chip.

Resource Bus Connection Test

This test is only run if there are two or more U4154A logic
analyzer cards in adjacent slots in a chassis.

This test verifies whether or not the flex cables are squarely
and firmly inserted into the connectors.

Comparator Programming Test

The purpose of this test is to verify the programming path
to each of the comparators.

Comparator/DAC Test

This test is executed only if all probes are detached.
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This test uses the pod, bonus, and calibration DACs, the
calibration oscillator (implemented in the interface FPGA),
the comparators, the connections between the comparators
and the Analysis chip, and the activity indicators in the
Analysis chip. We verify that we can use the DACs to control
the data input to the comparators. We verify that each
comparator data channel produces output. We verify that
each comparator output is connected to each ASIC data
input.

Comparator Delay Test

The comparator delay test verifies the integrity of all the
delay line elements for each delay line in the comparators.
Each delay line consists of 11 delay elements. When set for
maximum delay, all 11 elements are connected in series. If
any element is faulty, then data will not propagate through
the comparator. If this is the only test failing, then it is
almost certainly a bad comparator.

Comparator Zero-Hold Cal Test

Tests the delay elements for each delay line in the
comparators. It tests that each delay line can increase its
delay in a linear way through a range of delay values.

Comparator Calibrations Test

The purpose of this test is to verify that each of the
comparator one-time calibrations can successfully be
performed. This verifies that all of the calibration circuitry
and components are within the tolerance limits required for
proper calibration. This test is executed only if all probes
are detached.

Acquisition Memory Write/Read Test

This test checks that each acquisition chip can write data to
DDR acquisition memory and read the same data back.

Acquisition Memory Cell Test

Tests every bit of the DDR acquisition memory. The test
verifies that every bit can be written to 0 and written to 1
and read back accurately.
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ATB (AXle Trigger Bus) Test

This test verifies the ATB signal connections between the
acquisition chips, the interface FPGA and the two 8-Dbit
transceiver chips.
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To run the self tests

You can run self tests on the U4154A module to verify if the
module is operating correctly. Before running self tests,
ensure that:

¢ you have connected all the hardware components for the
U4154A module

e created a logical module for U4154A in the Agilent Logic
Analyzer application.

* disconnected all probes from the logic analyzer module.
You use the Analysis System Self Tests window to run self

tests. Refer to the topic “Perform the Self-Tests" on page 24
to know how to run these tests.

Analysis System 5elf Tests For Host mbed4

Select options Progress & Statistics
: - Cwerall
[ indude interactive tests Set reporting level: Current = 0
[ ] Run repetitively ~ [ ]
[ stop on fail u Tests selected: 19
o Remaining: 3
Double-dick item to start Failures: 0
Select suites (slots) Select tests

141544 Logic Analyz _ormparak ming Tesk

[*

%

Results

Comparator Calibrations Test

[*

—————————— Result Summnary ————————

3 requested test=s= did not complete.

All completed tests passed.

See problemn summary and execution details above.
(Increa=ze reporting level and retry test=s to learn more. )

========== End of Analv=is Sy=tem Se=lf Teszt Fun ==========

[%]

Bl
| ™

LA
(=]
]

to| [ Reset ] [ Logs... ] [ Help ] [ Close
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If all tests did not pass, refer to “To use the flowcharts" on
page 68.

To exit the test system

1 Close the self-test window. No additional actions are
required.
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To test the cables

76

This test allows you to functionally verify U4201A logic
analyzer cables and Agilent E5379A probes.

Table 9 Equipment Required to Test Cables

Equipment Critical Specification Recommended Part
Stimulus Board No Substitute 16760-60001
Differential Probes No Substitute E5379A (Qty 2)

1 Connect the U4154A logic analyzer to the stimulus board.

a Connect the Agilent E5379A 90-pin differential probes
to the logic analyzer cable (also called “Pods”) to be
tested. Start with Pods 1 and 2.

b Connect the E5379A probe from logic analyzer Pod 1 to
connector “Pod 4” on the stimulus board.

¢ Connect the E56379A probe from logic analyzer Pod 2 to
connector “Pod 5” on the stimulus board.

d Connect the stimulus board power supply output to the
stimulus board power supply connector J82.

e Plug in the stimulus power supply to line power. The
green LED DS1 should illuminate showing that the
stimulus board is active.

Pod 4 @
connector Pod 5

connector
Power Supply j
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Set up the stimulus board

a Configure the oscillator select switch S1 according to
the following settings:

S1 0 (Off).
S2 1 (On).
S3 0 (Off).
Int.

b Configure the data mode switch S4 according to the
following settings:

Even.
Count.

¢ Press the Resynch VCO button, then the Counter RST
(Counter Reset) button.

In the Agilent Logic Analyzer application, choose
File—New. This puts the logic analysis system into its
initial state.
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4 Disable all analyzers except the one being tested. This
simplifies the instructions and makes module initialization
faster.

a Select the Overview tab at the bottom of the main

window.
< LN ES LN ES
ﬂ Overview J % Listing-1 Waveform-1

b Click on each unused logic analyzer and select disable.
Only the logic analyzer to be tested should remain
enabled.

Modules Wyindows
o L1541 EF Listing-1

5 ny 1695081 \. Waveform-1
B DETN

o 1y 1695041

i

g Mew Probe ’
Meswy Tool »
Pl W incdo r
Add Connection r
Delete Connection »
Setup +
Fename... %
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b Set up the bus:

a In the Overview window, select Setup -> Bus/Signal... from
the module’s drop-down menu.

Modules Windows
o U4154-1 | B Listing-1
9
FEE)
" @ mMew Probe v
Mew Tool

Mew Window b . Waveform-1

Setup » =a] Bus/Signal...

o - -
Disable... i Timing/State (Sampling)...
Rename... Simple Trigger...

Tria Advanced Trigger...
Trigger Overview...

b Scroll if necessary to view the pods you are testing.

Analyzer Setup for L4150-1

Buses./Signals | Sampling |

Enter buses and signals and the channels they comespond to:

| Slot D Pod 2
Channels Threshold: Differential | Threshol

Busisignal Name Assigned Width |
1| af15(1413| 12| 1|10l 9| &) 7|65+ 3| 2|1|0)1514)13[12| 11|10 5

S vy ous  DEROREE
<

¢ Verify that the pod threshold buttons say “Threshold:
Differential”, as shown above. If they don’t, make sure
the correct probes (E5379A) are attached to pods 1
and 2. The threshold is set to Differential automatically
when EH379A probes are attached.
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d Channels 7 through O are already assigned by default.
Assign pod 2 channels 15 through 0 and pod 1
channels 15 through 8 by clicking and dragging from
the left- most channel box to the right- most channel
box. Your display should look like the lower picture
when you are done.

| Slot C Pod 2 Slot C Pod 1
Threshold: Differential Threshold: Differential

1o 1s[1s[1a[12|1n[w| o s 7|6 5| 4| 3] 2] 1] a]s[1e] 1312|110 e8] 765 4]3]2[1]0
S
< >

Y

| Slot C Pod 2 Slot C Pod 1
Threshold: Differential Threshold: Differential

1o 1s[1s[1a[12| 1| o s 7|65 4| 3] 2] 1] a]s[1e13] 12| 11|10 a| 8] 765 4]3]2[1]0
AL
£ |2

6 Select the State sampling mode and set the State Clock
options:

Select the Sampling tab of the Analyzer Setup window.

o

Select State - Synchronous Sampling.
For State Clock, select Pod A1 Clock and Both edges.

o

Rising Edge
Falling Edge
Both Edges

7 Set the trigger position and acquisition memory depth:
a Set the Trigger Position to 100% Poststore.
b Set the Acquisition Depth to 8K.
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8 Adjust sampling positions:

a Select the Eye Scan: Thresholds and Sample Positions button.
The Eyescan - Sample Positions dialog will appear.

b In the “Buses/Signals” section of the Eyescan - Sample
Positions dialog, make sure the check box next to “My
Bus 1”7 is checked.

OX7 a [we]mm

Default Measurement

Bu=sss/Signals -6 ns -5 ns

[#] My Bus 1 |

¢ Click Edit and select the Do time scan only option as the
scan dimension and the Lock Thresholds checkbox.

Scan | Display | Advanced |

Scan Dimensions
(3 Do time scan only
) Do time and voltage scan

Automatic Sample Position and Threshold Modification

[ ]Lock sample positions? (Sample positions are not changed when a scan is completad and cannot be chan

d Select the Run This Measurement button in the Eyescan -
Sample Positions dialog.
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e Make sure the sampling positions are set properly, and
re-align any stray channels if necessary.

f Select OK to close the Eyescan - Sample Positions window.

g Select OK to close the Analyzer Setup window.

9 Switch to the Listing window by selecting the Listing tab

at the bottom of the main window.

10 Select the Run icon *° . The listing should look similar to

the figure below when you scroll down a bit.

Agilent Logic Analyzer - Unnamed Configuration - [Listing-1]

%Eile Edit View Setup Tools Markers Run/Stop Listing Window Help

DEEHE M am WTHM = LT e
M1 to M2 = 10ns
Sample Number My Bus 1 Time

= Overview = Listing-1 Wavefom-1

For Help, press F1

Scroll down at least 256 samples to verify the data. My
Bus 1 shows four 8-bit binary counters decrementing by 1.
If the listing does not look similar to the figure, there is a
possible problem with the cable or probe. Cause for cable
test failures include:

Open channel.
Channel shorted to a neighboring channel.

Channel shorted to either ground or a supply voltage.

If the test data is not correct, then perform the following
step to isolate the failure.

11 Verify the failure:

a Swap the E5379A probes so that the pod 1 cable
remains connected to the stimulus board’s pod 4
connector and the pod 2 cable remains connected to
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the stimulus board’s pod 5 connector — just using

different probes.

Select the Run icon * .

If the failure is the same (that is, the error follows the
cable) then the cable is faulty.

If the failure switches pods (that is, the error follows the
E5379A probe) the probe is faulty.

12 Repeat the cable test for pods 3 and 4:

Connect the logic analyzer’s pod 3 cable to the
stimulus board’s pod 4 connector.

Connect the logic analyzer’s pod 4 cable to the
stimulus board’s pod 5 connector.

In the Buses/Signals tab of the Analyzer Setup window,
assign the pod 3 and 4 channels to “My Bus 1”.

In the Sampling tab of the Analyzer Setup window, for
State Clock, select Both edges.

Adjust sampling positions.
Select the Run icon ¥ . In the Listing window, check

at least 256 samples for failures; if necessary, verify
any failures by swapping the E5379A probes.

13 Repeat the cable test (stepl2) for pod pairs 5 and 6 and
7 and 8 connecting the odd pod cable to the stimulus
board’s pod 4 connector and the even pod cable to the
stimulus board’s pod 5 connector:

Return to the troubleshooting flowchart.
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6
Returning and Replacing a U4154A
Module or its cables

To remove the U4154A module 86

To remove the logic analyzer cable 86

To install the U4201A logic analyzer cable 87

To replace the circuit board 87

To return the U4154A module or cable for Repair/Exchange 88

This chapter contains the instructions for removing and
replacing the U4154A logic analyzer module, and the probe
cables of the module as well as the instructions for
returning defective parts to Agilent Technologies.

Turn off the AXle chassis before installing, removing, or replacing a
module in the chassis.

The enclosure surface of the U4154A module may become hot
during use. If you need to remove the module, first power down the
AXle chassis, allow the module to cool, and then pull the module out
of the chassis.

Electrostatic discharge can damage electronic components. Use
grounded wriststraps and mats when performing any service to this
module.
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Returning and Replacing a U4154A Module or its cables

To remove the U4154A module

If the U4154A module or any of its parts are faulty, remove
the faulty module from the AXle chassis, return it to Agilent
Technologies for repair/exchange. On getting a replaced
module, install it in the AXlIe chassis.

Instructions for removing or installing the module into the
AXle chassis can be found in the U4154A Logic Analyzer
Installation Guide.

If you don’t have the installation guide, you can find the
latest version on the Internet at www.agilent.com.

To remove the logic analyzer cable

86

There are four cables for each U4154A logic analyzer
module. One cable is for pods 1 and 2, the other cable is for
pods 3 and 4, and so on till pod 8 of the U4154A module.
The following figure displays three cables attached to pods 3,
4, 5, 6, 7, and 8 of the U4154A module.

To remove the logic analyzer cable:

1 Remove power from the AXle chassis
g Turn off the chassis.
h Disconnect the power cord.

2 Remove the logic analyzer pod cable.

a Remove the two thumb screws that secure the logic
analyzer cable to the pods in the front panel of the
module.

b Disengage thumb screws completely from the module.

3 Pull the cable straight out from the front panel of the
module.

If the logic analyzer cable is faulty, return it to Agilent
Technologies for repair/exchange or order a new cable which
is available as a replaceable part, and follow the next
procedure to install the replaced logic analyzer cable.

U4154A Logic Analyzer Service Guide


http://www.agilent.com

Returning and Replacing a U4154A Module or its cables 6

To install the U4201A logic analyzer cable

To replace the circuit board
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Perform the following steps to connect the new/replaced
logic analyzer cable to the front panel of the U4154A
module.

1

Attach cable connector to the pod input on the front
panel of the module.

Tighten the two thumb screws on both sides of the
U4201A cable to retain the cable tightly inside the
relevant pod input. Do not over tighten the thumb screws.
Hand tightening is recommended or maximum torque of
3in-1b.

If the circuit board of the U4154A module is found faulty,
perform the following steps to get it repaired/replaced.

1

Remove the logic analyzer cables using the “To remove the
logic analyzer cable” procedure on page 86.

Remove the U4154A module with the faulty circuit board
from the AXlIe chassis. Refer to the U4154A Logic
Analyzer Installation Guide to learn how to remove the
module from chassis.

Send the U4154A module to Agilent Technologies to
repair or replace the faulty circuit board with a new
circuit board.
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6  Returning and Replacing a U4154A Module or its cables

To return the U4154A module or cable for Repair/Exchange

Before returning the U4154A module or a logic analyzer
cable to Agilent Technologies, contact your nearest Agilent
Technologies Sales Office for additional details. Information
on contacting Agilent can be found at www.agilent.com.

1 Write the following information on a tag and attach it to
the module/cable.

Name and address of owner.

Model number.

Serial number.

Description of service required or failure indications.

2 Remove accessories from the module.

Only return accessories to Agilent Technologies if they are
associated with the failure symptoms.

3 Package the module/cable.

You can use either the original shipping containers, or
order materials from an Agilent Technologies sales office.

For protection against electrostatic discharge (ESD), package the
module in ESD-safe material.

4 Seal the shipping container securely, and mark it
FRAGILE.
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