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The HP 16555A is a 110-MHz State/500-MHz Timing Logic Analyzer module for the 
HP 16500B Logic Analysis System. The HP 16555A offers high performance 
measurement capability. 

Features 
Some of the main features of the HP 16555A are as follows: 

• 64 data channels 

• 4 clock/data channels 

• 1024K memory depth per channel 

• 110 MHz maximum state acquisition speed 

• 500 MHz maximum timing acquisition speed 

• Expandable to 204 channels 

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 HP 16555A state and timing analyzer module. 

This module can be returned to Hewlett-Packard for all service work, including 
troubleshooting. Contact your nearest Hewlett-Packard Sales Office for more details. 
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In This Book 

This book is the service guide for the HP 16555A llO-MHz State/500-MHz Timing Logic 
Analyzer module. Place this service guide in the 3-ring binder supplied with your 
HP 16500B Logic Analysis System Service Manual. 

This service guide is divided into eight chapters. 

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

Chapter 2 tells how to prepare the module for use. 

Chapter 3 gives instructions on how to test the performance of the module. 

Chapter 4 contains calibration instructions for the module. 

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

Chapter 6 tells how to replace the module and assemblies of the module and how to return 
them to Hewlett-Packard. 

Chapter 7 lists replaceable parts, shows an exploded view, and gives ordering information. 

Chapter 8 explains how the analyzer 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 HP 16555A Logic Analyzer. 

Accessories Supplied 

Probe Tip Assembly, Qty 4 

Grabbers, Qty 4 packages 

Extra Probe Leads, Qty 1 package 

Extra Probe Grounds, Qty 4 packages 

Probe Cable ID Clip, Qty 4 

Probe Cables, Qty 2 

Probe Cable and Pod Labels, Qty 1 

Double Probe Adapter 

Ferrite Core Assembly 

Accessories Available 

HP Part Number 

01650-61608 

5090-4356 

5959-9333 

5959-9334 

16500-41201 

16555-61606 

01650-94310 

16542-61607 

16555-60001 

The accessories available for the HP 16555A are listed in the Accessories for HP Logic 
Analyzers brochure. 
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Specifications 

General Information 
Specifications 

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

Minimum State Clock Pulse Width 1 

Threshold Accuracy 

Clock Scheme: 

Single Clock, Single Edge: 

Setup/Hold Time: 1 

Maximum State Speed 

3.5ns 

± (100 mV + 3% of threshold setting) 

0.0/3.5 ns through 3.5/0.0 ns, 
adjustable in 500-ps increments 

llOMHz 2 

Minimum Master-to-Master Clock Time 1 9.09 ns 2 

Single Clock, Multiple Edges: 

Setup/Hold Time: 1 0.0/4.0 ns through 4.0/0.0 ns, 
adjustable in 500-ps increments 

Maximum State Speed 100 MHz 

Minimum Master-to-Master Clock Time 1 10.0 ns 

Multiple Clocks, Multiple Edges: 

Setup/Hold Time: 1 

Maximum State Speed 

0.0/4.5 ns through 4.5/0.0 ns, 
adjustable in 500-ps increments 

100 MHz 

Minimum Master-to-Master Clock Time 1 10.0 ns 

1 Specified for an input signal VH = -0.9V, VL=-1.7 V, and threshold= -1.3 V. 

2 An HP 16555A using operating system v2.xx has maximum state speed of 11111 MHz and minimum Master-to-Master Clock Time 
of 10.0 ns for single-clock, single-edge clocking. 110-MHz single-clock state acquisition mode is available with operating system 
v3.00 or higher. 

The version ofthe operating system software must be compatible with the programmable logic devicethatisthe CPU interface. 
To verify the version of the programmable device, first locate the device, which is atthe front ofthe HP 16555A board. If the 
programmable device has part number 16555-80001, thenthe device is compatible with operating system version v2.xx, and the 
maximum state acquisition speed is 100 MHz. If the device has part number 16555-80002 or higher, then the device is compatible 
with operating system v3.00 or higher, andthe maximum state acquisition speed is 110 MHz for single-clock, single-edge clocking 
mode. The maximum state acquisition speed is 100 MHz for all other clocking modes. 
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General Information 
Characteristics 

Characteristics 

The characteristics are not specifications, but are included as additional information. 

Maximum State Clock Rate 

Maximum Conventional Timing Rate 

Channel Count per Card 

Channel Count per Three-Card Module 

Memory Depth 
*Half channel mode is only available for timing analysis. 

Supplemental Characteristics 

Probes 

Input Resistance 

Input Capacitance 

Minimum Voltage Swillg 

Maximum Input Voltage 

Threshold Range 

State Analysis 

State/Clock Qualifiers 

Time Tag Resolution * 

Maximum Time Count Between States 
. * Maxrrnum State Tag Count 

Timing Analysis 

Sample Period Accuracy 

Channel-to-Channel Skew 

Time Interval Accuracy 

1-4 

Full Channel 

110 MHz 

250MHz 

68 

204 

1024K 

lOOkQ, ±2% 

-BpF 

Half Channel * 
Not applicable 

500MHz 

34 

102 

2048K 

500 mV, peak-to-peak 

±40V 

± 6.0 V, adjustable in 50-mV increments 

4 

8ns 

34 seconds 

4.29x 109 

0.01 % of sample period 

2 ns, typical 

±[sample period+ channel-to-channel skew 
+(0.01 %)(time reading)] 



General Information 
Supplemental Characteristics 

Triggering 

Sequencer Speed 

State Sequence Levels 

Timing Sequence Levels 

Maximum Occurrence Counter Value 

Pattern Recognizers 

Maximum Pattern Width 

Range Recognizers 

Range Width 

Timers 

Timer Value Range 

Glitch/Edge Recognizers 

Maximum Glitch/Edge Width 

125 MHz, maximum 
12 

10 

1,048,575 

10 

68 channels in a one-card configuration. 
204 channels in a three-card configuration. 

2 

32 bits each 

2 

400 ns to 500 seconds 

2 (timing only) 

68 channels in a one-card configuration. 
204 channels in a three-card configuration. 

"Maximum state clock rate with time or state tags on is 110 MHz. When all pods are assigned to a state or timing machine, 
time or state tags halve the memory depth. 

Measurement and Display Functions 

Arming Each module can be armed by the RUN key, by the external PORT IN, or by 
another module via the Intermodule Bus (IMB). 

Displayed Waveforms 24 lines maximum, with scrolling across 96 waveforms. 

Measurement Functions 

Run/Stop Functions Run Starts acquisition of data in specified trace mode. 

Stop In single trace mode or the first run of a repetitive acquisition, STOP halts 
acquisition and displays the current acquisition data. For subsequent runs in repetitive 
mode, STOP halts acquisition of data and does not change the current display. 

Trace Mode Single mode acquires data once per trace specification. Repetitive mode 
repeats single mode acquisitions until stop is pressed or until the time interval between 
two specified patterns is less than or greater than a specified value, or within or not within 
a specified range. 

Indicators 

Activity Indicators Provided in the Configuration and Format menus for identifying 
high, low, or changing states on the inputs. 

Markers Two markers ex and 0) are shown as dashed lines on the display. 

Trigger Displayed as a vertical dashed line in the Timing Waveform display and as line 0 
in the State Listing display. 
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General Information 
Supplemental Characteristics 

Data Entry/Display 

Labels Channels may be grouped together and given a 6-character name. Up to 
126 labels in each analyzer may be assigned with up to 32 channels per label. 

Display Modes State listing, State Waveforms, Chart, Compare Listing, Compare 
Difference Listing, Timing Waveforms, and Timing Listings. State Listing, Timing 
Waveforms and Oscilloscope Waveforms can be time-correlated on the same displays. 

Timing Waveform Pattern readout of timing waveforms at X or 0 marker. 

Bases Binary, Octal, Decimal, Hexadecimal, ASCII (display only), Two's Complement, 
and User-defined symbols. 

Symbols 1,000 maximum. Symbols can be downloaded over RS-232 or HP-IB. 

Marker Functions 

Time Interval The X and 0 markers measure the time interval between one point on a 
timing waveform and trigger, two points on the same timing waveform, two points on 
different waveforms, or two states (time tagging on). 

Delta States (state analyzer only) The X and 0 markers measure the number of 
tagged states between one state and trigger or between two states. 

Patterns The X and 0 markers can be used to locate the nth occurrence of a specified 
pattern from trigger, or from the beginning of data. The 0 marker can also find the nth 
occurrence of a pattern from the X marker. 

Statistics X and 0 marker statistics are calculated for repetitive acquisitions. Patterns 
must be specified for both markers and statistics are kept only when both patterns can be 
found in an acquisition. Statistics are minimum X to 0 time, maximum X to 0 time, 
average X to 0 time, and ratio of valid runs to total runs. 

Auxiliary Power 
Power Through Cables 

OperatingEnviroDJnent 

Temperature 

Humidity 

Altitude 
Vibration 

1-6 

1/3 amp at 5 V maximum per cable 

Instrument, 0 °C to 55 °C ( +32 °F to 131 °F). 
Probe lead sets and cables, 
0 °C to 65 °C ( +32 °F to 149 °F). 

Instrument, probe lead sets, and cables, up to 
95% relative humidity at +40 °C (+122 °F). 

To 4600 m (15,000 ft). 

Operating: Random vibration 5 to 500 Hz, 
10 minutes per axis,.,,, 0.3 g (rms). 

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, 
0.75 g (0-peak), 5 minute resonant dwell 
at 4 resonances per axis. 



Recommended Test Equipment 

Equipment Required 

Equipment Critical Specifications 

Pulse Generator 110 MHz, 3.5 ns pulse width, 
< 600 ps rise time 

Digitizing Oscilloscope ~ 6 GHz bandwidth, < 58 ps rise time 
Function Generator Accuracy S(5)(10~) x frequency, 

DC offset voltage ±6.3 V 
Digital Multimeter 0.1 mV resolution, 0.005% accuracy 
BNC-Banana Cable 
BNCTee BNC (m)(f)(f) 
Cable BNC (m-m) 48 inch 
SMA Coax Cable (Clty 3) ~ 18 GHz bandwidth 
BNC Coax Cable BNC (m-m), >2 GHz bandwidth 
Adapter (Clty 4) SMA(m)-BNC(f) 
Adapter SMA(f)-BNC(m) 
Coupler BNC(m-m) 
20:1 Probes (Clty 2) 
BNCTestConnector, 17x2 
(Clty 11** 
BNC T ~t Connector, 6x2 
(Clty 4) 

"A= Adjustment P =Performance Tests T =Troubleshooting 

General Information 
Recommended Test Equipment 

Recommended Use 
Model/Part 
HP 8131A Option 020 P,T 

HP 54121T p 
HP 33258 Option 002 p 

HP3458A p 
HP 11001-60001 p 
HP 1250-0781 p 
HP 10503A p 
HP 8120-4948 p 
HP 8120-1840 p 
HP 1250-1200 p 
HP 1250-2015 p 
HP 1250-0216 p 
HP 54006A p 

p 

P,T 

**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 analyzer module for use. 

Power Requirements 
All power supplies required for operating the logic analyzer are supplied through the 
backplane connector in the mainframe. 

Operating Environment 
The operating environment is listed in chapter 1. 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 in chapter 1. 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 

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

• Temperature: -40 °C to + 75 °C 

• Humidity: Up to 90% at 65 °C 

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

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

To inspect the module 

1 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. 

2 Check the supplied accessories. 
Accessories supplied with the module are listed in chapter 1, "Accessories Supplied." 

3 Inspect the product for physical damage. 
Check the module and the supplied accessories for obvious physical or mechanical defects. If 
you find any defects, contact your nearest Hewlett-Packard Sales Office. Arrangements for 
repair or replacement are made, at Hewlett-Packard's option, without waiting for a claim 
settlement. 
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CAUTI 0 N 

To prepare the mainframe 

Preparing for Use 
To prepare the mainframe 

Turn off the mainframe power before removing, replacing, or installing the module. 

CA UT 1 0 N Electrostatic discharge can damage electronic components. Use grounded wriststraps and 
________ mats when perfonning any service to this module. 

CAUTION 

1 Turn off the mainframe power switch, then unplug the power cord. Disconnect any 
input or output connections. 

2 Plan your module configuration. 
If you are installing a one-card module, use any available slot in the mainframe. 

If you are installing a multicard module, use adjacent slots in the mainframe. 

3 Loosen the thumb screws. 
Cards or filler panels below the slots intended for installation do not have to be removed. 

Starting from the top, loosen the thumb screws on filler panels and cards that need to be 
moved. 

TOP CARD 

¢=J1 

NEXT LOWEST < 12 
1853CHJ 

4 Starting from the top, pull the cards and filler panels that need to be moved halfway 
out. 
All multicard modules will be cabled together. Pull these cards out together. 

5 Remove the cards and filler panels. 
Remove the cards or filler panels that are in the slots intended for the module installation. 
Push all other cards into the card cage, but not completely in. This is to get them out of the 
way for installing the module. 

Some modules for the Logic Analysis System require calibration if you move .them to a 
different slot. For calibration information, refer to the manuals for the individual modules. 

2-3 



CAUTION 

Preparing for Use 
To configure a one-card module 

To configure a one-card module 

• When shipped separately, the module is configured as a one-card module. The cables 
should be connected as shown in the figure. 

• To configure a multi.card module into one-card modules, remove the cables 
connecting the cards. Then connect the free end of the 2x10 cable to the 
connector labeled "Master'' (J6) on each card (see figure below). 

If you pull on the flexible ribbon part of the 2x10 cable, you might damage the cable 
assembly. Using your thumb and finger, grasp the ends of the cable connector. Apply 
pressure to the ends of the cable connector to disengage the metal locking tabs of the 
connector from the cable socket on the board. Then pull the connector from the cable 

------- socket. 

Save unused cables for future configurations. 
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To configure a multicard module 

Preparing for Use 
To configure a multicard module 

1 Plan the configuration. Multicard modules can only be connected as shown in the 
illustration. Select the card that will be the master card, and set the remaining cards 
aside. 

One Expander 

E 
M 

Two Expanders 

E 
M 
E 

16555E23 

2 Obtain two 2x25 cables from the accessory pouch that match the number of 
expanders being configured. The illustration shows the cables that are available and 
which cable is used in each expander configuration. 

One Expander Two Expanders 

16555E24 

This connector 1s plugged into the Moster Cmd 
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Preparing for Use 
To configure a multicanl module 

3 Look at the illustration in the previous step. The illustration shows which of the 
cable connectors is plugged into the master card. Plug one 2x25 cable into the 
master card J9. Obseive which cable connector (as shown in the illustration) is 
plugged into J9. Follow the same procedure to connect the second 2x25 cable into 
the master card JlO. 

16555E34 

4 On the expander cards, disconnect the end of the 2x10 cable that is plugged into the 
connector labeled "Master." 

-------
CAUTION 

-------

If you pull on the flexible ribbon part of the 2x10 cable, you might damage the cable 
assembly. Using your thumb and finger, grasp the ends of the cable connector . .App]y 
pressure to the ends of the cable connector to disengage the metal locking tabs of the 
connector from the cable socket on the board. Then pull the connector from the cable 
socket. 
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Preparing for Use 
To configure a multicard module 

5 Place the master card above an expander card, if one is used. Plug the 2x25 cables 
into J9 and JlO of the expander card. 

6 Feed the free end of the 2x10 cable of the expander cards through the access holes 
to the master card. Plug the 2x10 cable into J5 on the master card. 
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Preparing for Use 
To configure a multicard module 

7 Place the remaining expander board on top of the master board. Feed the 2x25 
cables that are plugged into the master card through the cable access holes of the 
expander card. Plug the 2x25 cables into J9 and JlO of the expander card. 

8 Feed the free end of the 2x10 cables of the expander cards through the access holes 
to the master card. Plug the 2x10 cable into J7 on the master card. 
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Preparing for Use 
To configure a multicard module 

9 The following illustration shows the proper connection of the 2x25 cables and the 
2x10 cables for a three card module. A two card module is configured in the same 
manner, with the expansion card above the master card. Make sure ALL cables are 
firmly seated. 

2 x 25 Cables 

Expander 

Moster 

Ex onder 

16555812 ~ 
Access Holes 

2 x 10 
L-------:::::7 Cables 

~ 
Access Holes 
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CAUTION 

Preparing for Use 
To install the module 

To install the module 

1 Slide the cards above the slots for the module about halfway out of the mainframe. 
2 With the probe cables facing away from the instrument, slide the module 

approximately halfway into the mainframe. 

m o.+r . . 
r------=---'-1 . 

3 Slide the complete module into the mainframe, but not completely in. 
Each card in the instrument is finnly seated and tightened one at a time in step 5. 

4 Position all cards and filler panels so that the endplates overlap. 
5 Seat the cards and tighten the thumbscrews. 

Starting with the bottom card, finnly seat the cards into the backplane connector of the 
mainframe. Keep applying pressiire to the center of the card endplate while tightening the 
thumbscrews finger-tight. Repeat this for all cards and filler panels starting at the bottom and 
moving to the top. 

~2 NEXT .Jl 
L-y" HIGHEST , 

~1 BOTTOM~ 
L___y' CARD , 

Correct air circulation keeps the instrument from overheating. For correct air circulation, 
filler panels must be installed in all nnused card slots. Keep any extra filler panels for future 
use. -------
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Preparing for Use 
To turn on the system 

To turn on the system 

1 Connect the power cable to the mainframe. 
2 Turn on the instrument power switch. 

When you tum on the instrument power switch, the instrument performs powerup tests that 
check mainframe circuitry. After the powerup tests are complete, the screen will look similar 
to the sample screen below. 

'''" (configuration) 

Moster Frame ) liiiimiil 
Ke IJoard 

I . OM SAMPLE 
1 I0/500MHz LA 

Communications 
"' Ethernet 

HPIB 
RS-232C 

D Printer Setup 

E ~ 
RS-232C 

To test the module 

The 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 the specifications, start at the beginning of chapter 3, 
"Testing Performance." 

• If you require a test to initially accept the operation, perform the self-tests in 
chapter3. 

• If the module does not operate correctly, go to the beginning of chapter 5, 
"Troubleshooting." 
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Preparing for Use 
To install the ferrites 

To install the fenites 

Ferrites are included in the HP 16555A accessory pouch for each logic analyzer cable (two 
pods). When properly installed, the ferrites reduce RFI emissions from the logic analyzer 
module. 

In order to ensure compliance of the HP l 6555A analyzer module to the CISPR 11 Class A 
radio frequency interference (RFI) limits, you must install the ferrite to absorb radio 
frequency energy. Adding or removing the ferrite will not affect the normal operation of the 
analyzer. 

1 Place the ferrite halves on the logic analyzer cable like a clamshell around the whole 
cable. The ferrite should be no more than 15 cm (about 6 in) from the rear panel of 
the logic analyzer. 

2 Insert the clamps onto the ends of the ferrites. The locking tab should fit cleanly in 
the ferrite grooves. When properly installed, the ferrite should appear on the logic 
analyzer cable as shown below on the right. 
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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 on the 
modules. 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 11Pass11 status for each of the tests. 

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. 

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

Multicard module 
To perform a complete test on a multicard module, perform the software tests with 
the cards connected. Then, remove the multicard module from the mainframe and 
configure each card as a one-card module. Install the one-card modules into the 
mainframe and perform the one-card manual performance tests on each card. When 
the tests are complete, remove the one-card modules, reconfigure them into a 
multicard module, reinstall the module into the mainframe, then perform the final 
multi-card test. For removal instructions, see chapter 6, "Replacing Assemblies." For 
installation and configuration instructions, see chapter 2, "Preparing for Use. 11 

Test Interval 
Test the performance of the module at two-year intervals or if it is replaced or 
repaired. 

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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To pe:rform the self-tests and make the test connectors 

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

The test connectors connect the analyzer to the test equipment. 

Perlorm the self-tests 

1 Disconnect all inputs. 
2 In the System Configuration menu, touch Configuration. In the pop-up, touch Test. 

System 

Master Frame 

1 . OM SAMPLE 

110/500MHz LA 

Configuration 

liiiiiiiii I 
Keyboard 

HPIB 
RS-232C 

Printer Setup 

L:J 
RS-232C 

3 Touch the box labeled Touch Box to Load Test System. 
4 On the test system screen, touch Test System. Select the lM Sample LA module to 

be tested. 

lliiiiiiCI 

• 

liiiiiiiiil 
Keyboard 

Communications 
Ethernet 
HPIB 
RS-232C 

Printer Setup 

L:J 
RS-232C 
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Testing Performance 
To perform the self-tests and make the test connectors 

5 In the Performance Verification menu, touch the field labeled Board Verification. 

1M Sample LA B ) 

16555/54 PERFORMANCE 
VER IF !CATION 

Acquisition IC Verification 

Status UNTESTED 

6 In the Board Verification menu, touch All Tests. 
You can run all tests at one time by touching All Tests. To see more details about each test 
when troubleshooting failures, you can run each test individually. This example shows how to 
run all tests at once. 

IM' Sample LAB ) 

BOARD VERIFICATION 
Please disconnect all inputs 

PLO Test 
Stetus UNTESTED 

Osei 11 a tor Test 
Status UNTESTED 

Alignment Test 
Status UNTESTED 

.,, .. 
Do ta Memory Test 
Status UNTESTED 

Campora tors Test 
Status UNTESTED 

7 When the tests finish, the status will show Passed or Failed. Record the results of 
the Board Verification tests in the performance test record at the end of this chapter. 
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Testing Performance 
To perform the self-tests and make the test connectors 

8 Touch Exit to leave the Board Verification menu. In the Performance Verification 
menu, touch the field labeled Acquisition IC Verification. 

1M Somple LA B J 

16555 /54 PERFORMANCE 
VERIFICATION 

Boerd Verificetion 

Sto tus PASSED 

9 In the Acquisition IC Verification menu, touch All Tests. 
You can run all tests at one time by touching All Tests. To see more details about each test 
when troubleshooting failures, you can run each test individually. This example shows how to 
run all tests at once. 

IM Somple LAB J 

ACQUISITION IC VERIFICATION 
F1ease disconnect al I inputs 

Communication Test 
Status UNTESTED 

Resource Test 
Status UNTESTED 

Chip Clock Test 
Stotus UNTESTED 

EJ Select pod to test . . ,, .. 
Encoder Test 

Status UNTESTED 

Sequencer Test 
Status UNTESTED 

10 When the tests finish, the status will show Passed or Failed. Record the results of 
the Acquisition IC Verification tests in the performance test record at the end of this 
chapter. 
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Testing Performance 
To perfonn the self-tests and make the test connectors 

11 Touch lM Sample LA. If more logic analyzer cards are to be tested, select the next 
card, then repeat the test. When all cards are tested, touch lM Sample LA, then 
select Test System. 

1M Sample LAB 

4 PERFORMANCE 
IFICATION 

~~----'Verification 

Status PASSED 

Acquisition IC Veriftcetion 

s 18 lus PASSED 

12 Touch Configuration, then select Test. In the Test menu, touch the box labeled 
Touch box to Exit Test System. 

Test System ) ( Test -
Touch box to E><i t Test System ] 

SLOT Module Name code Ve rs l on Cl!lrd ID Code 

SYSTEM V03. oe 
OPT 1 
OPT 2 

SLOT A none 
SLOT 6 IM Sample LA 6 V03. of 034 
SLOT C none 
SLOT D none 
SLOT E none 
SLOT F none 
SLOT G none 
SLOTH none 
SLOT I none 
SLOT J none 

ROM Version: 01.00 System Memory1 a.o NB 
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Testing Performance 
To perform the self-tests and make the test connectors 

Make the test connectors 

Materials Required 

Description 

BNC (f) Connector 

1 DD n 1 % resistor 

Berg Strip, 17-by-2 

Berg Strip, 6-by-2 

2D:1 Probe 

Jumper wire 

Recommended Part 

HP 125D-1D32 

HP D698-7212 

HP 54DD6A 

Qty 

5 

8 

4 

2 

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

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

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

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

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

f 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. 

100 ohm 13 
RF Resistor 

Jumper CZJ 

''' ~ 
~>~ 

'~ 

6x2 Berg Strip 

BNC Panel Mount Connector 

20:1 Probe 

16550E06 
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Testing Performance 
To perfonn the self-tests and make the test connectors 

2 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 ajumper wire to all pins on the other side of the Berg strip. 

c 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 C2> 

--;;-
17x2 Berg Strip 

~ 
.4 

BNC Panel Mount Connector 
16550E05 
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To test the threshold accuracy 

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

• Clock and data channel threshold accuracy. 
Multicard modules must be reconfigured as one-card modules for this test. 

These instructions include detailed steps for testing the threshold settings of pod 1. 
After testing pod 1, connect and test the rest of the pods one at a time. To test the 
next pod, follow the detailed steps for pod 1, substituting the next pod for pod 1 in 
the instructions. 

Equipment Required 

Equipment 
Digital Multimeter 
Function Generator 
BNC-Banana Cable 
BNCTee 
BNC Cable 
BNC Test Connector, 
17x2 

Critical Specifications 
0.1 mV resolution, 0.005% accuracy 
DC offset voltage ±6.3 V 

Set up the equipment 

Recommended Model/Part 
HP3458A 
HP 33258 Option 002 
HP 11001-60001 
HP 1250-0781 
HP8120-1840 

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

2 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. 

c Monitor the function generator DC output voltage with the multimeter. 
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Testing Performance 
To test the threshold accuracy 

Set up the logic analyzer 

1 In the System Configuration menu, touch System, then select lM Sample LA. 
2 In the Configuration menu, unassign Pod 3 and Pod 4. To unassign the pods, touch 

the Pod 3, Pod 4 field, then select Unassigned. 

( IM SAMPLE LA B ) (conflgurotion) 
- ( Run J 

Anllll yzer 1 Anol yzer 2 

Nome< ( MACHINE I J 

Type• ( Timlng J Type• ( Off 
UnGssigned Pod$ 

{BI : ---------------- J_l 
B2 ---------------- K_ { ~~: ================ ~=l 

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 1 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 
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Test the TTL threshold 

Testing Performance 
To testthe threshold accuracy 

1 In the Configuration menu, touch Configuration, then touch Format. In the Format 
menu, touch the field to the right of Pod 1, then select 'ITL. 

2 On the function generator front panel, enter 1.64 7 V ±1 m V DC offset. Use the 
multimeter to verify the voltage. 
The activity indicators for Pod 1 should show all data charmels and the J-clock charmel at a 
logic hlgh. 

lM SAMPLE LA B ) ( Formot 1 ) 

Timing Acquisition Mode 
lM Sample Full Channel 250 MHz 

DoteOnClks 81~~ 
(• Lobols +) --------------- -

KJ 15 •.. B7 •... 0 15 . , . B7 . , , , 0 

U~bl El ~----· ~· '~----.. ~· 11 •***"'"'"'"'"'*"'"'"'"'"'"' I 

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

lM SAMPLE LA B ) ( Formot 1 ) 

Timing Acquisition Mooe 
lM S!!imple Ful 1 Chennel 250 MHz 

(•Lobels+) KJ 15 , .. 67 ... 0 15 . , • 67 . , , , 0 

Lflbl El ~---~ ~·_ .. _ .. _. _ .. _ .. _. _ .. _ .. ~I I···*"'"'"'*"'"'"'"'"'"'"'"' I 
Lob2 

Lob3 

Lab-=1 

Llllb6 

Lob7 

LobB 
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Testing Performance 
To test the threshold accuracy 

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

lM SAMPLE LA B ) ( Formot 1 ) 

Timing Acquisi lion Mode 
lM Sample Full Chennel 250 MHz 

DotoOnClks 8]~~~ 
(•Labels•) KJ 

------- ---- -- - - -
15 "' 87 "" 0 15 ''' 87 ' '' 0 

Lebt 8 ~---~I · · · · · · · · · · · 11 *''"''"'"'"'"'"'"'*"'"'"'"'** I 
Lab2 

Lob3 

Lab4 

Lab5 

Lab6 

Leb7 

Labs 
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Testing Performance 
To testthe threshold accuracy 

Test the ECL threshold 

1 In the Format menu, touch the field to the right of Pod 1, 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 1 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-m V increments until all activity indicators for Pod 1 show the channels are at a 
logic low. Record the function generator voltage in the performance test record. 

lM SAMPLE LA B ) ( Format 1 ) 

Timing Acquisi lion Mode 
lM Sample Fu\ I Channel 250 MHz 

DotoOnClks 61~~~-
( + Lobel s • ) KJ 

-- ----- ---- - - - -- -------- ------ --
15 .. ' 87 . . 0 15 ' . 87 .. ' ' 0 

Lob 1 8 · · · · · · · · · · · · · · · · 11 "'"'"'''"''"'"'"'"'*"'*"'''""* I 
LE1b2 

Leb3 

Lab4 

Lab5 

Lab6 

Lab7 

LobB 

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

IM SAMPLE LA B j ( Format I ) 

Timing Acquisition Mode 
1M Sample Full Chennel 250 MHz 

DetaOnClks 6]~~~-
(+Labels•) -- --- ---------- -

KJ 15 ... 87 .... 0 15 ... 87 .... 0 

Lab1 8 
Lab2 

Lab3 

LaM 

Labs 

Lab6 

Lab7 

LabB 
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Testing Performance 
To test the threshold accuracy 

Test the - User threshold 

1 In the Format menu, touch the field to the right of Pod 1, then select User. In the 
pop-up menu, enter -6.00 V, then touch Done. 

2 On the function generator front panel, enter-5.718 V ±1 mV DC offset. Use the 
multimeter to verify the volt.age. 
The activity indicators for Pod 1 should show all data charmels and the J-clock charmel at a 
logic high. 

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

1M Somple LAB ) ( Formo\ I ) 
- ( Run J 

Lob7 

Lob8 

Timing Acquis1 ti on Macie (symbols) 
1M Semple Ful I Chenne1 250 MHz 

DotoOnClks 8)~~ 

EJ ....._ ___ ·__,· I · · · . · . · · · 11 * ................... I 

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

1M SAMPLE LA B ) ( Formo\ 1 ) 
- ( Run J 

Lob2 

Lob3 

Leb4 

Leb6 

Lob7 

LobB 
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Testing Performance 
To test the threshold accuracy 

Test the + User threshold 

1 In the Format menu, touch the field to the right of Pod 1, then select User. In the 
pop-up menu, enter +6.00 V, then touch Done. 

2 On the function generator front panel, enter +6.282 V ±1 m V DC offset. Use the 
multimeter to verify the voltage. 
The activity indicators for Pod 1 should show all data channels and the J-clock channel at a 
logic hlgh. 

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

1M Somple LA B ) ( Formot I ) 

Timing Acquisi lion Mode (symbols) 
1M Semple Full Chlllnnel 250 MHz 

(+ Lobels +) ---------------- ----------------
KJ 15 ... 87 .... 0 15 ... 87 .... 0 

Le bl 8 ~------' I · · · · · · · · · · · · · · · 11 **"'"'"'"' .............. , ....... ,. I 
Lob2 

Lab3 

Lob5 

Lab6 

Lob7 

LE1b8 

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

1M SAMPLE LA B ) ( Formot I ) -OUCl 
Timing Acquisition Mode 

lM S!llmple Full Chennel 250 MHz (symbo Is) 

DotaOnClks Bl~~ 

Lebl 8 ~---·~· I .. · · ..... ·. · · · · · I I••••*"'"'*"'"'**"'"'"'"' I 
Leb2 

LabB 

3-15 



Testing Performance 
To test the threshold accuracy 

Test the 0 V User threshold 

1 In the Format menu, touch the field to the right of Pod 1, then select User. In the 
pop-up menu, enter 0.00 V, then touch Done. 

2 On the function generator front panel, enter +0.102 V ±1 m V DC offset. Use the 
multimeter to verify the voltage. 
The activity indicators for Pod 1 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-m V increments until all activity indicators for Pod 1 show the channels at a logic 
low. Record the function generator voltage in the performance test record. 

JM SAMPLE LA B ) ( Format I ) 

Timing Acquisition Mode 
lM Sample Ful 1 Channel 250 MH2 

Doto On Clks B 1~~~ 

(•Labels•) - - ----- ----- ---- ---- -- -- --- -----
KJ 15 , , 87 , , , 0 15 , . , 87 , , . 0 

La bl 8 ~---~l · · · · 11 *********"'*"'*''"''*I 
Lab2 

Lob3 

Lab4 

Lab5 

Lab6 

Lob7 

LabB 

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

lM SAMPLE LA B ) ( Format 1 ) 

Timing Acquisi lion Mo-Cle 
lM Sample Full Channel 250 MHz 

DotoOnClks 61~~~~ 
(•Labels•) - - - -------- - - - - -

KJ 15 , , , B7 , , . 0 15 . , . B7 , , 0 

La bl 8 ~---~~----·~I I **"'*"'"'*"'"'"'"'****"' I 
Lab2 

Lab3 

Lao.::i 

Labs 

Lab6 

Lab7 

Lob6 
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Testing Performance 
To test the threshold accuracy 

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. 

• If you just finished testing Pod 1, connect the data and clock channels of Pod 2. 
Start with "Test the TTL threshold" on page ~ 11, substituting Pod 2 for Pod 1. 

• If you just finished testing Pod 2, connect the data and clock channels of pod 3. In 
the logic analyzer Configuration menu, unassign Pods 1 and 2, assign Pods 3 and 4 to 
Machine 1. Start with "Test the TTL threshold" on page ~ 11, substituting Pod 3 for 
Pod 1. 

( IM SAMPLE LAB ) (configurotion) 
- ( Run ) 

Analyzer 1 Analyzer 2 

Neme 1 ( MACHINE 1 ) 

Type' ( Timing ) Type' ( Off 
Uness i gned Pods 

(63: ---------------- L-] 
84 ---------------- M_ 

• If you just finished testing Pod 3, connect the data and clock channels of Pod 4. 
Start with "Test the TTL threshold" on page ~ 11, substituting Pod 4 for Pod 1. 

• If you just finished testing Pod 4, you have completed the threshold accuracy test. 
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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. 

• Maximum state acquisition speed. 

• Setup/Hold time. 

• Minimum clock pulse width. 
Multicard modules must be reconfigured as one-card modules for this test. 

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

Equipment Required 

Equipment 

Pulse Generator 
Digitizing Oscilloscope 
Adapter 
SMA Coax Cable (O.ty 3) 

Critical Specifications 

110 MHz 3.5 ns pulse width, <600 ps rise time 
~ 6 GHz bandwidth, <58 ps rise time 
SMA(m)-BNC(f) 

Coupler (Qty 3) BNC(m-m) 
BNC Test Connector, 6x2 (Qty 3) 

Set up the equipment 

Recommended 
Model/Part 
HP 8131A option 020 
HP 54121T 
HP 1250-1200 
HP 8120-4948 
HP 1250-0216 

1 Turn on the equipment required and the logic analyzer. Let them warm up for 
30 minutes before beginning the test if you have not already done so. 

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

Pulse Generator Setup 

Channel 1 

Delay: Ops 

Width: 3.5 ns 

High: -0.9 V 

Low: -1.7V 

COMP: Disabled 
(LED off) 

Channel2 

Doub: 9.05 ns * 
Width: 3.5 ns 

High: -0.9V 

Low: -1.7V 

COMP: Disabled 
(LED off) 

Period 

18.1 ns * 

* If running software version v2.xx, set Channel 2 Doub: 10 ns, and Period to 20 ns. 110-MHz single-clock state acquisition mode 
is available with operating system v3.00 or higher. For information on software version, refer to footnote on page 1-3. 
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3 Set up the oscilloscope. 

Oscilloscope Setup 

Time Base Display 

Time/Div: 1.00 ns/div avg 

#of avg: 16 

screen: dual 

Channel 

Channel 1 

Display on 

ProbeAtten 20.00 

Offset -1.3V 

Volts/Div 400mV 

Set up the logic analyzer 

Testing Performance 
To test the single-clock, single-edge, state acquisition 

DeltaV Delta t 

V markers on T markers on 

marker 1 position: Chan 1 start on: Pos Edge 1 

marker 2 position: Chan 1 stop on: Neg Edge 1 

ChannelZ 

on 

20.00 

-1.3V 

400mV 

1 Set up the Configuration menu. 
a In the System Configuration menu, touch System, then select lM Sample LA. 

b In the Configuration menu, assign all pods to Machine 1. To assign the pods, touch the 
pod fields, then select Machine 1. 

c In the Analyzer 1 box, touch the Type field, then select St.ate. 

( 1M Somple LAB ) (configuro\ion) 

Anol yzer 1 

Name: ( MACHINE 1 ) 

Type: ( St!llte 

1:~: ================ ~= 
1:~: ================ ~= 

Ano I yzer 2 

Type1 ( Off 
Unessigned Pods 
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Testing Performance 
To test the single-clock. single-edge, state acquisition 

2 Set up the Format menu. 
a Touch Configuration, then select Format. 

b Touch the field to the right of each Pod field, then select ECL. The screen does not 
show all Pod fields at one time. To access more Pod fields, tum the knob. 

c Touch the field showing the channel assignments for one of the pods being tested. In 
the pop-up menu, touch Clear until all "." appear. Using the knob, move the cursor to 
the data channels to be tested (channel 11 and channel 3 of each pod). Touch the 
asterisk field to put asterisks in the channel positions, activating the channels, then 
touch Done. Follow this step for the remaining three pods. 

d Touch the State Acquisition Mode field, then select llOMHz/lM State.* 
*110-MHz single-clock state acquisition mode is only available with opera1ing system v3.00 or higher. Refer to page 1-3. 

- ( Run ) 

{symbols} 

ECL 

Moster C 1 ock 

15 "' 87 "" 0 15 "' 87 "" 0 15 "' 67 "" 0 

81 .... • .......... IJ .... •.. .. .... II .............. I 

3 Set up the Trigger menu. 
a Touch Format, then select Trigger. In the Trigger menu, touch Modify Trigger, then 

select Clear Trigger, then select All. 

b Touch the Count Off field. In the Count menu, touch Off. In the pop-up, select Time, 
then touch Done to exit. 

c Touch the Acquisition Control field. In the Acquisition Control menu, touch Trigger 
Position then touch Start. Touch Memory Length, and at the numeric keypad, enter 
"4096" and Touch Done. Touch Done to exit the menu. 

d Touch the field labeled "1" under the State Sequence Levels. Touch the field labeled 
"anystate," then select "no state." Touch Done. 

e Touch the pattern recognizer "a." In the pop-up menu, type "AA," then touch Done. 

( IM SAMPLE LA B ) ( Trigger I ) 
- ( Run ) 

State Sequence Levels Timer Arming J I 2 Q ~hile storing "no stote" - - Control 
TRIGGER on ""a" 1 time 

Acquisi tio~ 0 Store "a-nystate" - Control 

( Count ) Time 

Modify J Trigger 

(Hobel+) ~ 
•Terms+ ~ 

0 QQ 
b ~ 
c ~ 
d ~ 
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Testing Performance 
To test the single-clock, single-edge, state acquisition 

4 Set up the Llsting menu. 
a Touch Trigger, then select Listing. 

b Touch the Markers field, then select Pattern. 

c Touch Specify Patterns. Select the X Marker > field. At the numeric keypad, enter 
"AA" Select the 0 Marker> field. At the numeric keypad, enter "55." Touch Done. 

Stop measurement c:JiTC) 

l Clear 
Pattern -

d Touch the Find X-pattern occurrences field. At the numeric keypad, enter "204 7." 
Touch Done. 

e Touch the Find X-pattern field. The field should toggle to Find 0-pattem. 

Touch the Find 0-pattern occurrences field. At the numeric keypad, enter "2048." 
Touch Done. 

Markers 
Pat tern 

Lebel> ~ \ Time 

Bese> ~/Relative J 

2048 l 
.. ( Run 

(search) from Specify 
Trigger Patterns 
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Testing Performance 
To test the single-clock, single-edge, state acquisition 

Connect the logic analyzer 

1 Using the 6-by-2 test connectors, connect the logic analyzer clock and data channels 
listed in the table below to the pulse generator. 

2 Using SMA cables, connect channel 1, channel 2, and trigger from the oscilloscope 
to the pulse generator. 

Connectthe Logic Analyzer to the Pulse Generator 

Connectto HP 8131A 
Channel 1 Output 

Pod 1, channel 3 
Pod 2, channel 3 
Pod 3, channel 3 
Pod 4, channel 3 

3-22 

Connectto HP 8131A 
Channel 1 Output 

Connect to HP 8131A 
Channel 2 Output 

54121T 
System 

Pod 1, channel 11 
Pod 2, channel 11 
Pod 3, channel 11 
Pod 4, channel 11 

8131A Option 020 

J-clock 
K-clock 
L-clock 
M-clock 

Trigger Chonnel 1 Chtmnel 2 
Output Ou!pul Oulpul Outpul Oulpul 

© © © © © 

D DD D 
4 DATA 

L, DATA 

4 CLK 

Pods 1.2.3.4 

16555E01 



Testing Performance 
To test the single-clock, single-edge, state acquisition 

Verify the test signal 

1 Check the clock pulse width. Using the oscilloscope, verify that the clock pulse 
width is 3.480 ns, +20 ps or -80 ps. 
a Enable the pulse genera1Dr channel 1 and channel 2 outputs (LED oft). 

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

c In the oscilloscope Delta V menu, select Marker 1 Position Chan 2, Marker 1 at 
-1.3000 V. Select Marker 2 Position Chan 2, Marker 2 at-1.3000 V. 

d In the oscilloscope Delta t menu, select Start On Pos Edge 1. Select Stop on Neg 
Edge 1. 

e If the pulse width is outside the limits, adjust the pulse generator channel 2 width and 
select the oscilloscope Precision Edge Find until the pulse width is within limits. 

DATA SIGNAL I I 

I I 
I I 

I I 
I 

I I 
I I 

I 
I I 
I I 

CLOCK SIGNAL I I 
I I 

I Clock Pulse Width I 
I I 

1655SWD1 

2 Check the clock period. Using the oscilloscope, verify that the master-to-master 
clock time is 9.05 ns. * 
a In the oscilloscope Timebase menu, select Sweep Speed 3.00 nsldiv. 

b Select Delay. Using the oscilloscope knob, position the clock waveform so that a 
rising edge appears at the left of the display. 

c In the oscilloscope Measure menu, select Measure Chan 2, then select Period. If the 
period is not less than 9.05 ns, go to step d. If the period is less than 9.05 ns, go to 
step 3. 

d In the oscilloscope Timebase menu, add 9.000 ns to the delay. 

e In the oscilloscope Measure menu, select Period. If the period is not less than 9.05 ns, 
decrease the pulse generatnr Chan 2 Doub in 10-ps increments until one of the two 
periods measured is less than 9.05 ns. 

*If running operating system version v2.xx, measure a master-to-master clock time of 10 ns. 
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Testing Performance 
To test the single-clock, single-edge, state acquisition 

DATA SIGNAL I 
I I 

I I 
I I 

I I 
I I 

I 
I I 
I I 

ClJOCK SIGNAL I 
I I 

1--, 
Clock Period 

I 
I I 

16555WOZ 

3 Check the data pulse width. Using the oscilloscope, verify that the data pulse width 
is 3.480 ns, +20 ps or -80 ps. 
a In the oscilloscope Timebase menu, select Sweep Speed 1.00 ns/div. 

b Select Delay. Using the oscilloscope knob, position the data waveform so that the 
waveform is centered on the screen. 

c In the oscilloscope Delta V menu, select Marker 1 Position Chan 1, Marker 1 at 
-1.3000 V. Select Marker 2 position Chan 1, marker 2 at -1.3000 V. 

d In the oscilloscope Delta t menu, select Start On Pos Edge 1. Select Stop on Neg Edge 
1. 

e Select Precision Edge Find. 

f If the pulse width is outside the limits, adjust the pulse generator channel 1 width and 
select the oscilloscope Precision Edge Find until the pulse width is within limits. 

DATA SIGNAL -;- I 
I I 

'--Doto Pulse Width --1 
I I 

CLOCK SIGNAL I I 
I I 
I 
I I 
I I 

T 'T 
I I 
I I 

'-----1 
I I 
I I 

16555WO~ 
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Testing Performance 
To test the single-clock, single-edge, state acquisition 

Check the setup/hold combination 

1 Select the logic analyzer setup/hold time. 
a Touch Listing, then touch Format. 

b In the logic analyzer Format menu, touch Master Clock. 

c Touch the Setup/Hold field and select the setup/hold combination to be tested for all 
pods. The first time through this test, select the top combination in the following table. 

Setup/Hold Combinations 

3.5/0.0ns 

0.0/3.5 ns 

1.5/2.0 ns 

State Acquisition Mode 
110 MHz/1M State 

pods B2,B1 

( 3.5/0.0 ns] 
I .5/2 .0 ns 

1.0/2.5ns 

0.5/3.0 ns 

0.0/3.5 ns 

d Touch Done to exit the setup/hold combinations. 

2 Disable the pulse generator channel 2 COMP (LED oft). 
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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 In the oscilloscope Delta V menu, select Marker 1 Position Chan 1, Marker 1 at 

-1.3000 V. Select Marker 2 Position Chan 2, Marker 2 at -1.3000 V. 

b In the oscilloscope Delta t menu, select Start on Pos Edge 1. Select Stop on Pos 
Edge 1. 

c Adjust the pulse generator channel 1 Delay and select Precision Edge Find in the 
oscilloscope Delta t menu until the pulses are aligned according to the setup time of 
the setup/hold combination selected, +0.0 ps or -100 ps. 

DATA SIGNA~ I 
I I 

1
-1 -Setup Time --ti 

CLOCK SIGNAL I 
I I 
I 
I 

I 

I 
I 
I I 
I I 

16555W04 

4 Select the clock to be tested. 
a In the Master Clock menu, touch the clock field to be tested and then select the clock 

edge as indicated in the table. The first time through this test, select the top clock and 
edge. 

Clocks 

Jt 

State Acquisition Mode 
110 MHz/lM Stote 

Ki Lt 

~ ( Run ) 

B 
Meister CI ock 

b Touch Done to exit the Master Clock menu. 

Mt 

Note: The Master Clock menu shown is for a 1M Sample analyzer running in 110-MHz mode. If operating system version v2.xx is 
being used, the Master Clock menu will look similar to that shown on page 3·38. 
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5 In the logic analyzer Format menu, touch Run. The display should show an 
alternating pattern of "AA" and "55." If the "Search Failed" yellow bar message does 
not appear, the test passes. Record the Pass or Fail in the performance test record. 

~I Time I 
~I Relative I 

4088 AA 16 ns 
4089 55 8 ns 
4090 AA 8 ns 
4091 55 8 ns 
4092 AA 16 ns 
4093 55 8 ns 
4094 AA 8 ns 
4095 I 

6 Test the next clock. 

-~ 
2048 l from Specify (seerch) 

Trlgger Patterns 

a Touch Listing, then touch Format. 

b In the logic analyzer Format menu, touch Master Clock. 

c Turn off the clockjust tested. 

d 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 2 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 In the oscilloscope Delta V menu, select Marker 1 Position Chan 1, Marker 1 at 

-1.3000 V. Select Marker 2 Position Chan 2, Marker 2 at -1.3000 V. 

b In the oscilloscope Delta t menu, select Start on Pos Edge 1. Select Stop on Neg 
Edge 1. 

c Adjust the pulse generator channel 1 Delay and select Precision Edge Find in the 
oscilloscope Delta t menu until the pulses are aligned according to the setup time of 
the setup/hold combination selected. 

DATA SIGNAt 

l 
; 

.. 

I 
~1 -Setup Time ----t--, 

CLOCK SIGNAL 

' ! l + T ! 
i I 

I 
16555W05 
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9 Select the clock to be tested. 
a In the Master Clock menu, touch the clock field to be tested and then select the clock 

edge as indicated in the table. The first time through this test, select the top clock and 
edge. 

Clocks 

1M Sample LA B ) ( Format 1 ) 

State Acquisition Mode 1111!111!1 .. llll!Bll 
110 MHz/IM Stole 

Master Clock 

Q2G!.!J 

b Touch Done to exit the Master Clock menu. 

10 In the logic analyzer Format menu, touch Run. The display should show an 
alternating pattern of AA and 55. If the "Search Failed" yellow bar message does not 
appear, the test passes. Record the Pass or Fail results in the performance test 
record. 

Merkers 
Pat tern 

Lobel> ~ f Time f 

Base> ~I Relative I 
4088 AA 16 ns 
4089 55 8 ns 
4090 AA B ns 
4091 55 8 ns 
4092 AA 16 ns 
4093 55 8 ns 
4094 AA 8 ns 
4095 5 B ns 
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Testing Performance 
To test the single-clock. single-edge. state acquisition 

11 Test the next clock. 
a In the logic ana)yzer Fonnat menu, touch Master Clock. 

b Turn off the clock just tested. 

c 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. 

12 Test the next setup/hold combination. 
a In the logic analyzer Fonnat menu, touch Master Clock. 

b Turn off the clock just tested. 

c Repeat steps 1 through 12 for the next setup/hold combination listed in step 1 on 
page 3-25, until all listed setup/hold combinations have been tested. 

When aligning the data and clock waveforms using the oscilloscope, align the waveforms 
according to the setup time of the setup/hold combination being tested, +0.0 ps or-100 ps. 
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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. 
Multicard modules must be reconfigured as one-card modules for this test. 

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

Equipment Required 

Equipment 

Pulse Generator 
Digitizing Oscilloscope 
Adapter 
SMA Coax Cable (Qty 3) 

Critical Specifications 

100 MHz 3.5 ns pulse width, <600 ps rise time 
~ 6 GHz bandwidth, <58 ps rise time 
SMA(m)-BNC(f) 

Coupler (Qty 3) BNC(m-m) 
BNC Test Connector, 6x2 (Qty 3) 

Set up the equipment 

Recommended 
Model/Part 
HP 8131A option 020 
HP 54121T 
HP 1250-1200 
HP 8120-4948 
HP 1250-0216 

1 Tum on the equipment required and the logic analyzer. Let them warm up for 
30 minutes before beginning the test if you have not already done so. 

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

Pulse Generator Setup 

Channel 1 

Delay: 0 ps 

Width: 4.5 ns 

High: -0.9V 

Low: -1.7V 

COMP: Disabled 
(LED off) 
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Channel2 

Doub: 10.0 ns 

Width: 3.5 ns 

High: -0.9V 

Low: -1.7V 

COMP: Disabled 
(LED off) 

Period 

20.0 ns 



3 Set up the oscilloscope. 

Oscilloscope Setup 

Time Base Display 

Time/Div: 1.00 ns/div avg 

#of avg: 16 

screen: dual 

Channel 

Channel 1 

Display on 

ProbeAtten 20.00 

Offset -1.3V 

Volts/Div 400mV 

Set up the logic analyzer 

Testing Performance 
To test the multiple-clock, multiple-edge, state acquisition 

DeltaV Delta t 

V markers on T markers on 

marker 1 position: Chan 1 start on: Pas Edge 1 

marker 2 position: Chan 1 stop on: Neg Edge 1 

Channel2 

on 

20.00 

-1.3V 

400mV 

1 Set up the Configuration menu. 
a In the System Configuration menu, touch System, then select lM Sample LA. 

b In the Configuration menu, assign all pods to Machine 1. To assign all pods, touch the 
pod fields, then select Machine 1. 

c In the Analyzer 1 box, touch the Type field, then select State. 

( 1M Sample LAB) (configuration) 

Analyzer 1 

Nt1me: ( MACHINE 1 

Type: ( State 

~~: :::::::::::::::: ~j 
(~~: :::::::::::::::: ~=l 

Analyzer 2 

Off 
Unassigned Pods 
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2 Set up the Format menu. 
a Touch Configuration, then select Fonnat. 

b Touch the field to the right of each Pod field, then select ECL. The screen does not 
show all Pod fields at one time. To access more Pod fields, turn the knob. 

c Touch the field showing the channel assignments for one of the pods being tested. In 
the pop-up menu, touch Clear until all "." appear. Using the knob, move the cursor to 
the data channe.ls t.o be tested (channel 11 and channel 3 of each pod). Touch the 
asterisk field t.o put asterisks in the channel positions, activating the channels, then 
touch Done. Follow this step for the remaining three pods . 

StiElte Acqui.si ti on Mode 
100 MHz/lM State 

.. ( Run J 

(symbo 1 s) 

Moster Clock 

15 ''. 87 .. '. 0 15 ... 87 '' '. 0 15 ''. 87 ' .. ' 0 

01 ... • ....... • ... 11 .... • ..... • ... 11 ... • ......•. 1 

Lob5 

Lob7 

Laba 

3 Set up the Trigger menu. 
a Touch Fonnat, then select Trigger. In the Trigger menu, touch Modify Trigger, then 

select Clear Trigger, then select All. 

b Touch the Count Off field. In the Count menu, t.ouch Off. In the pop-up, select Time, 
then t.ouch Done t.o exit. 

c Touch the Acquisition Control field. In the Acquisition Control menu, touch Trigger 
Position then t.ouch Start. Touch Memory Length, and at the numeric keypad, ent.er 
"4096" and Touch Done. Touch Done t.o exit the menu. 

d Touch the field labeled "1" under the State Sequence Levels. Touch the field labeled 
"anystate," then select "no state." Touch Done. 

e Touch the pattern recognizer "a." In the pop-up menu, type "AA," then touch Done. 

( lM SAMPLE LA B j ( Trigger 1 ) 
- ( Run J 

State Sequence Levels Timer Arm1 ng J 1 2 Q Hhile storing "no state" - - Control 
TRIGGER on "a" 1 time 

Acquis1 lion 

- Control 0 Store "onystate" 

( Count l Time 

l Mod! fy J Tr 1 gger 

(+Lobel•) ~ 
+Terms+ ~ 

• ~ 
b ~ 
c ~ 
d ~ 
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Testing Performance 
To test the multiple-clock, multiple-edge, state acquisition 

4 Set up the Listing menu. 
a Touch Trigger, then select Listing. 

b Touch the Markers field, then select Pattern. 

c Touch Specify Patterns. Select the X Marker > field. At the numeric keypad, enter 
"AA" Select the 0 Marker > field. At the numeric keypad, enter "55." Touch Done. 

Stop mel!lsurement ~ -
d Touch the Find X-pattem occurrences field. At the numeric keypad, enter "204 7." 

Touch Done. 

e Touch the Find X-pattern field. The field should toggle to Find 0-patt.ern. 

f Touch the Find 0-patt.ern occurrences field. At the numeric keypad, enter "2048." 
Touch Done. 

IM SAMPLE LA B ) ( Listing 1 

Merkers 
P!llttern 

Find 
0-pi!!ttern 

IL•b1 11 Time I 

~IRelotive I 

2048 l r~om Specify (set11rch) 
Trigger Pat terns 
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Testing Performance 
To test the multiple-clock, multiple-edge, state acquisition 

Connect the logic analyzer 

1 Using the 6-by-2 test connectors, connect the logic analyzer clock and data channels 
listed in the table below to the pulse generator. 

2 Using SMA cables, connect channel 1, channel 2, and trigger of the oscilloscope to 
the pulse generator. 

Connect the Logic Analyzer to the Pulse Generator 

Connectto HP 8131A 
Channel 1 Output 

Pod 1, channel 3 
Pod 2, channel 3 
Pod 3, channel 3 
Pod 4, channel 3 
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Connectto HP 8131A 
Channel 1 Output 

Pod 1, channel 11 
Pod 2, channel 11 
Pod 3, channel 11 
Pod 4, channel 11 

Connect to HP 8131A 
Channel 2 Output 

J-clock 
K-clock 
L-clock 
M-clock 

54121T 
System 

ODDO DD 

8888 Q ogog 

~11~11 

LL::JJlm 
D 

8131A Option 020 
Tri!j!;Jl!r (~nnel 1 (hwinel Z 
Qu1put OIJtpu1 OuiPUf OutpUI Ou1iii:if 

@ @ @ @ @ 

D DD D Pods 1.2,3,4 

DATA 

4 DATA 

4 CLK 

16555E01 



Testing Performance 
To test the multiple-clock, multiple-edge, state acquisition 

Verify the test signal 

1 Check the clock pulse width. Using the oscilloscope, verify that the clock pulse 
width is 3.480 ns, +20 ps or -80 ps. 
a Enable the pulse generator channel 1 and channel 2 outputs (LED oft). 

b In the oscilloscope Timebase menu, select Delay. Using the oscilloscope la10b, 
position the clock waveform so that the waveform is centered on the screen. 

c In the oscilloscope Delta V menu, select Marker 1 Position Chan 2, Marker 1 at 
-1.3000 V. Select Marker 2 Position Chan 2, Marker 2 at -1.3000 V. 

d In the oscilloscope Delta t menu, select Start On Pos Edge 1. Select Stop On Neg Edge 
1. 

e If the pulse width is outside of the limits, adjust the pulse generator channel 2 width 
and select the oscilloscope Precision Edge Find until the pulse width is within limits . 

DATA SIGNAL 

[LOCK 5 IGNAL l 
1 
,-r' 

i 
i 

• 

. ,-'-. 

-

-

~Clock Pulse Width--

16555W1 
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To test the multiple-clock, multiple-edge, state acquisition 

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 Sweep Speed 2.00 ns/div. 

b Select Delay. Using the oscilloscope knob position the clock waveform so that a 
rising edge appears at the left of the display. 

c In the oscilloscope Measure menu, select Measure Chan 2, then select Period. 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 
step3. 

d In the oscilloscope Timebase menu, add 10 ns to the Delay. 

e In the oscilloscope Measure menu, select Period. If the period is not less than 
10.000 ns, decrease the pulse generator Chan 2 DOUB in 10 ps increments until one of 
the two periods measured is less than 10.000 ns . 

DATA SiGNAL 
..... 

-

: 
-+f-+--+-~+--1- j 

.. ' 

- t 
-

CLOCK SIGNAL 

I 
t- J 

Clock Per·rod -
16555WO;j 

3 Check the data pulse width. Using the oscilloscope verify that the data pulse width 
is 4.480 ns, +20 ps or -80 ps. 
a In the oscilloscope Timebase menu, select Sweep Speed 1.00 ns/div. 

b Select Delay. Using the oscilloscope knob, position the data waveform so that the 
waveform is centered in the screen. 

c In the oscilloscope Delta V menu, select Marker 1 Position Chan 1, Marker 1 at -1.3000 
V. Select Marker 2 Position Chan 1, Marker 2 at -1.3000 V. 

d In the oscilloscope Delta t menu, select Start On Pos Edge 1. Select Stop on Neg Edge 
1. 

e If the pulse width is outside of the limits adjust the pulse generator channel 1 width 
and select the oscilloscope Precision Edge Find until the pulse width is within limits. 

DATA SIGNAL 

l, 

CLOCK SIGNAL 
• 

···~ 

>--------'----+-~ 

~ 

16555W08 
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To test the multiple-clock, multiple-edge, state acquisition 

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

1 Select the logic analyzer setup/hold time. 
a Touch Listing, then touch Format. In the logic analyzer Format menu, touch Master 

Clock. 

b Select and activate any two clock edges. 

c Touch the Setup/Hold field and select the setup/hold to be tested 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 

0.0/4.5 ns 

2.0/2.5 ns 

State Acquisition Mode 
100 MHz/JM State 

pods B2,61 

( ~.5/0.0 ns) 
2.512.0 ns 

2.012.5 ns 

1.5/3.0ns EJ 
I .0/3 .5 ns 

d Touch Done to exit the setup/hold combinations. 

2 Disable the pulse generator channel 2 COMP (LED off). 
3 Using the Delay mode of the pulse generator channel 1, position the pulses 

according to the setup time of the setup/hold combination selected, +0.0 ps or -100 
ps. 
a In the oscilloscope Delta V menu, select Marker 1 Position Chan 1, Marker 1 at 

-1.3000 V. Select Marker 2 Position Chan 2, Marker 2 at -1.3000 V. 

b In the oscilloscope Delta t menu, select Start on Pos Edge 1. Select Stop on Pos 
Edge 1. 
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c Adjust the pulse generator channel 1 Delay and select Precision Edge Find in the 
oscilloscope Delta t menu until the pulses are aligned according to the setup time of 
the setup/hold combination selected, +0.0 ps or -100 ps. 

---,---------------------------- ,----------------------------
DATA SIGNAL i 

1 
·1 
i------------il 

---Setup Time -~"°' 

CLOCK SIGNAL T 
L 

4 Select the clocks to be tested. 

16555W09 

a Touch the clock field to be tested, and then select the following combination of clock 
edges: Ji+ Ki+ Li+ Mi. 

State Acquisi lion Mode 
100 MHz/IM Stftte 

Jt+Kt+L t+Mt 

EDGES• Jo 

~ ( Run J 

EJ 
Master c 1 ock 

QUALS• QlE) @) Q2{J!D Q3G!:!:) 8 Q4GEJ 

-
b Touch Done to exit the Master Clock menu. 
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5 In the logic analyzer Format menu, touch Run. The display should show an 
alternating pattern of AA and 55. If the "Search Failed" yellow bar message does not 
appear, the test passes. Record the Pass or Fail results in the performance test 
record. 

( 1M SAMPLE LA B J ( Listing I 

Markers 
Pat tern 

Lobe I> 

Base> 

4088 
4089 
4090 
4091 
4092 
4093 
4094 
4o95 I 

Find 
0-pettern 

~I Time I 
~I Relative I 

AA 
55 
AA 
55 
AA 
55 
AA 

2048 l from Specify (search) 
Trigger Patterns 

6 Enable the pulse generator channel 2 COMP (LED on). 
7 Using the Delay mode of the pulse generator channel 1, position the pulses 

according to the setup time of the setup/hold combination selected, +0.0 ps or 
-100 ps. 
a In the oscilloscope Delta V menu, select Marker 1 Position Chan 1, MarkE:lr 1 at 

-1.3000 V. Select Marker 2 Position Chan 2, Marker 2 at -1.3000 V. 

b In the oscilloscope Delta t menu, select Start On Pos Edge 1. Select Stop on Neg 
Edge 1. 

c Adjust the pulse generator channel 1 Delay and select Precision Edge Find in the 
oscilloscope Delta t menu until the pulses are aligned according to the setup time of 
the setup/hold combination selected, +0.0 ps or -100 ps. 

T +. 
DATA SIGNAL 

+ 

1--, 
---Setup Time _ _ J _______ -______________ ~---------------------

CLOC,K SIGNAL 
I _: 

I 

i 
I 
l .. I 
J 

16555W06 
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8 Select the clocks to be tested. 
a Touch the clock field to be tested and then select the following combination of clock 

edges: J..J.. + K..J.. + L!. + M..J... 

( .5M Somple LAB J ( Formot I J 

70 MHz/.5M Stote l!MW*i# 
~----...:::::::::; 

Master Clock 

JHK++LHM+ 

EDGES• J0 
QUALS• QIE) 8 Q2G!I) Q3(ili] 8 Q4G!I) 

-
b Touch Done to exit the Master Clock menu. 

9 In the logic analyzer Format menu, touch Run. The display should show an 
alternating pattern of AA and 55. If the "Search Failed" yellow bar message does not 
appear, the test passes. Record the Pass or Fail results in the performance test 
record. 

1M SAMPLE LA B ) ( Listing I 

Markers 
Pat tern 

Lobel> 

Base> 

4066 
4069 
4090 
4091 
4092 
4093 
4094 
4095 I 

Find 
o-pot tern 

~I Time I 
~I Rel otive I 

AA 1fi ns 
55 6 ns 
AA e ns 
55 a ns 
AA 16 ns 
55 8 ns 
AA 6 ns 

5 8 n 

( - C!Ui;=l 
2046 J ,--fr-om-----,. Specify (search) 

. Trigger P!lltterns 

10 Test the next setup/hold combination. 
a In the logic analyzer Format menu, touch Master Clock. 

b Turn off the clocks just tested. 

c Repeat steps 1 through 10 for the next setup/hold combination listed in step 1 on 
page 3-37, until all listed setup/hold combinations have been tested. 

When aligning the data and clock waveforms using the oscilloscope, align the waveforms 
according to the setup time of the setup/hold combination being tested, +0.0 ps or -100 ps. 
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To test the single-clock, multiple-edge, state acquisition 

Testing the single-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. 
Multicard modules must be reconfigured as one-card modules for this test. 

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

Equipment Required 

Equipment 

Pulse Generator 
Digitizing Oscilloscope 
Adapter 
SMA Coax Cable (Qty 3) 
Coupler (Qty 3) 
BNC Test Connector, 
6x2(Qty3) 

Critical Specifications 

100 MHz 3.5 ns pulse width, <600 ps rise time 
~ 6 GHz bandwidth, <58 ps rise time 
SMA(m)-BNC(f) 

BNC(m-m) 

Set up the equipment 

Recommended 
Modal/Part 
HP 8131A option 020 
HP 541211 
HP 1250-1200 
HP 8120-4948 
HP 1250-0216 

1 Turn on the equipment required and the logic analyzer. Let them warm up for 
30 minutes before beginning the test if you have not already done so. 

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

Pulse Generator Setup 

Channel1 

Delay: 0 ps 

Width: 4.0 ns 

High: --0.9 V 

Low: -1.7V 

COMP: Disabled 
(LED off) 

Channel2 

Delay: 0 ps 

Dcyc: 50% 

High: --0.9 V 

Low: -1.7V 

COMP: Disabled 
(LED off) 

Period 

20.0ns 
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3 Set up the oscilloscope. 

Oscilloscope Setup 

Time Base Display Delta V Deltat 

Time/Div: 1.00 ns/div avg V markers on T markers on 

#of avg: 16 marker 1 position: Chan 1 start on: Neg Edge 1 

screen: dual marker 2 position: Chan 1 stop on: Neg Edge 2 

Channel 

Channel1 Channel2 

Display on on 

ProbeAtten 20.00 20.00 

Offset -1.3V -1.3V 

Volts/Div 400mV 400mV 

Set up the logic analyzer 

1 Set up the Configuration menu. 
a In the System Configuration menu, touch System, then select IM Sample LA. 

b In the Configuration menu, assign all pods to Machine 1. To assign all pods, touch the 
pod fields, then select Machine 1. 

c In the Analyzer 1 box, touch the Type field, then select State. 

( IM Sample LA B J (configur-ation) 

Analyzer 1 

Name: ( MACHINE 1 

Type: ( State 

1~;: :::::::::::::::: ~= 
83' ---------------- L_ 
64' ---------------- M_ 
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2 Set up the Format menu. 
a Touch Configuration, then select Fonnat. 

b Touch the field to the right of each Pod field, then select ECL. The screen does not 
show all Pod fields at one time. To access more Pod fields, turn the knob. 

c Touch the field showing the channel assigmnents for one of the pods being tested. In 
the pop-up menu, touch Clear until all 11. 11 appear. Using the knob, move the cursor to 
the data channels to be tested (channel 11 and channel 3 of each pod). Touch the 
asterisk field to put asterisks in the channel positions, activating the channels, then 
touch Done. Follow this step for the remaining three pods. 

- ( Run J 

(symbo 1 s) 
Pod B3 ECL 

Mester Clock 

15 ... 87 .... 0 15 ... 87 .... 0 15 ... 67 .... 0 

El 1 ... • .......... 11 .... • ..... • ... 11 .. • ....... • ... I 

3 Set up the Trigger menu. 
a Touch Fonnat, then select Trigger. In the Trigger menu, touch Modify Trigger, then 

select Clear Trigger, then select All. 

b Touch the Count Off field. In the Count menu, touch Off. In the pop-up, select Time, 
then touch Done to exit. 

c Touch the Acquisition Control field. In the Acquisition Control menu, touch Trigger 
Position then touch Start. Touch Memory Length, and at the numeric keypad, enter 
"4096" and Touch Done. Touch Done to exit the menu. 

d Touch the field labeled 11 l11 under the State Sequence Levels. Touch the field labeled 
"anystate,11 then select "no state." Touch Done. 

e Touch the pattern recognizer "a." In the pop-up menu, type 11AA, 11 then touch Done. 

( lM SAMPLE LA B ] ( Trigger 1 ) 
- ( Run J 

Sl8te Sequence Le¥els Timer ll Arming J 1 2 y Hhile storing "no stole" Control 
TRIGGER on "a" 1 time ltcqu1s1 t10~ 

Control 0 Store "8nystete" - -
( Count l Time 

I( Modify J 
Trigger 

(Hobel+) ~ 
•Terms• ~ 

0 QQ 
b ~ 
c ~ 
d ~ 

4 Set up the Listing menu. 
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a Touch Trigger, then select Listing. 

b Touch the Markers field, then select Pattern. 

c Touch Specify Patterns. Select the X Marker > field. At the numeric keypad, enter 
"AA" Select the 0 Marker> field. At the numeric keypad, enter "55." Touch Done. 

Stop meosurement ~ 

( Clear 
Pattern -

d Touch the Find X-pattem occurrences field. At the numeric keypad, enter "204 7." 
Touch Done. 

e Touch the Find X-pattem field. The field should toggle to Find 0-pattern. 

f Touch the Find 0-pattem occurrences field. At the numeric keypad, enter "2048." 
Touch Done. 

IM SAMPLE LA B ) ( Listing 1 

Markers 
Pat tern 

Find 
0-pa t tern 

Lobel> ~I Time I 
Bi:ise> ~I Rel eitive I 
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Testing Performance 
To test the single-clock, multiple-edge, state acquisition 

Connect the logic analyzer 

1 Using the 6-by-2 test connectors, connect the logic analyzer clock and data channels 
listed in the table below to the pulse generator. 

2 Using the SMA cables, connect channel 1, channel 2, and trigger from the 
oscilloscope to the pulse generator. 

Connectthe Logic Analyzer to the Pulse Generator 

Connect to HP 8131A 
Channel 1 Output 

Pod 1, channel 3 
Pod 2. channel 3 
Pod 3, channel 3 
Pod 4, channel 3 

54121T 
System 

Connect to HP 8131A 
Channel 1 Output 

Pod 1, channel 11 
Pod 2. channel 11 
Pod 3, channel 11 
Pod 4, channel 11 

Connect to HP 8131A 
Channel 2 Output 

J-clock 
K-clock 
L-clock 
M-clock 

D ljill I 

Pods 1.2.3.4 

DATA 

4 DATA 

t,, CLK 

16555E01 
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Verify the test signal 

1 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 Sweep Speed 2.00 nsldiv. 

b In the oscilloscope Timebase menu, select Delay. Using the oscilloscope knob, 
position the clock waveform (Channel 2) so that a rising edge appears at the left of the 
display. 

c In the oscilloscope Measure menu, select Measure Chan 2, then select + Width. If the 
positive-going pulse width is more than 10.000 ns, go on to step d. If the positive-going 
pulse width is less than or equal to 10.000 ns, go to step 2. 

d In the oscilloscope Measure menu, select - Width. If the negative-going pulse width is 
less than or equal to 10.000 ns, go to step 2. 

e Decrease the pulse generator Period in 100 ps increments until the oscilloscope 
Measure + Width or Measure - Width read less than or equal to 10.000 ns . 

DATA S!GNAL 
• 

:1 
·+ 

'' ' 

~ 

• ' 
~ 

CLOCK S!GNAL I 

LJ 
I 

I 
I 

1-- I -• --Clock Interval--· 
! 

16555W10 
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2 Check the data pulse width. Using the oscilloscope, verify that the data pulse width 
is 3.980 ns, +20 ps or --80 ps. 
a In the oscilloscope Timebase menu, select Sweep Speed 2.00 ns/div. 

b Select Delay. Using the oscilloscope knob, position the dat.a waveform so that the 
falling edge of the waveform is centered on the screen. 

c In the oscilloscope Delt.a V menu, select Marker 1 Position Chan 1, Marker 1 at -1.3000 
V. Select Marker 2 Position Chan 1, Marker 2 at -1.3000 V. 

d In the oscilloscope Delt.a t menu, select Start On Pos Edge 1. Select Stop on Neg Edge 
1. 

e If the pulse width is outside of the limits, adjust the pulse generator channel 1 width 
and select the oscilloscope Precision Edge Find until the pulse width is within limits. 

DATA SIGNAL I 
I 

l 
I 
I .. 

i--- Data Pulse Width-' 

CLOCK SIGNAL 

i 

-· 

! 

-· 

16555W11 
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Testing Performance 
To test the single-clock, multiple-edge, state acquisition 

Check the setup/hold with single clock, multiple clock edges 

1 Select the logic analyzer setup/hold time. 
a In the logic analyzer Format menu, touch Master Clock. 

b Select and activate any multiple clock edge. 

c Touch the Setup/Hold field and select the setup/hold to be tested for all pods. The 
first time through this test, select the top combination in the following table. 

Setup/Hold Combinations 

4.0/0.0 ns 

0.0/4.0 ns 

2.0/2.0 ns 

70 MHz/ .SM State 

pods B2,B1 

( 4.5/0.0 ns) 
2.5/2.0 ns 

2.012.5 ns 

1 .5/3 .o ns EJ 
1.0/3.Sns 

d Touch Done to exit the setup/hold combinations. 

2 Using the Delay mode of the pulse generator channel 2, position the pulses 
according to the setup time of the setup/hold combination selected, +0.0 ps or 
-lOOps. 
a In the oscilloscope Delta V menu, select Marker 1 Position Chan 1, Marker 1 at 

-1.3000 V. Select Marker 2 Position Chan 2, Marker 2 at -1.3000 V. 

b In the oscilloscope Delta t menu, select Start on Pos Edge 1. Select Stop on Neg 
Edge 1. 
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Testing Performance 
To test the single-clock, multiple-edge. state acquisition 

c Adjust the pulse generator channel 2 Delay and select Precision Edge Find in the 
oscilloscope Delta t menu until the pulses are aligned according to the setup time of 
the setup/hold combination selected, +0.0 ps or -100 ps. 

-;A-rA--s;c;N·;;~--------------------------------- -----1-------------- -------------------------------------------
t· 

1 
1 
+~~~~~~~~~---1 

-. --Setup Time--+ 
' . 

CLOCK SIGNAL 

~--f 
+: +· 

3 Select the clock to be tested. 

16555W12 

a Touch the clock field to be tested and then select the clock as indicated in the table. 
The first time through this test, select the top multiple-edge clock. 

Clocks 

Jt 
Kt 
Lt 
Mt 

Master Clock 

J Off 

b Touch Done to exit the Master Clock menu. 
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Testing Performance 
To test the single-clock, multiple-edge, state acquisition 

4 In the logic analyzer Format menu, touch Run. The display should show an 
alternating pattern of AA and 55. If the "Search Failed" yellow bar message does not 
appear, the test passes. Record the Pass or Fail results in the performance test 
record. 

IM SAMPLE LA B ) ( Listing 1 

Markers 
Pat tern 

Find 
a-pattern 

~I Time I 
~-- ~!Reletive I 

4088 AA 16 ns 
4069 55 8 ns 
4090 AA 8 ns 
4091 55 8 ns 
4092 AA 16 ns 
4093 55 6 ns 
4094 AA B ns 
.:j095 I B ns 

5 Test the next clock. 

( 2048 l f~om Specify (search] 
Trigger Patterns 

a In the logic analyzer Format menu, touch Master Clock 

b Turn off the clock just tested. 

c Repeat steps 3, 4, and 5 for the next clock listed in the table in step 4, until all listed 
clocks have been tested. 

6 Test the next setup/hold combination. 
a In the logic analyzer Format menu, touch Master Clock 

b Turn off the clockjust tested. 

c Repeat steps 1 through 6 for the next setup/hold combination listed in step 1 on 
page ~8, until all listed setup/hold combinations have been tested. 

When aligning the data and clock waveforms using the oscilloscope, align the waveforms 
according to the setup time of the setup/hold combination being tested, +0.0 ps or -100 ps. 
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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: 

• 125 MHz oscillator 
Multicard modules must be reconfigured as one-card modules for this test. 

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

Equipment Required 

Equipment 

Pulse Generator 

Function Generator 

SMACable 

Adapter 

BNC Test Connector, 
6x2 

Critical Specifications 

100 MHz 3.5 ns pulse width, <600 ps rise time 

Accuracy~ (5)(10-6) x frequency 

BNC(m)-SMA(f) 

Set up the equipment 

Recommended 
Model/Part 

HP 8131A Option 020 

HP 3325B Option 002 

HP 8120-4948 

HP 1250-2015 

1 Turn on the equipment required and the logic analyzer. Let them wann up for 
30 minutes if you have not already done so. 

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

Pulse Generator Setup 

Channel 1 

Delay: 0 ps 

Width: 2.5 µs 

High:-0.9V 

Low:-1.7V 

COMP: Disabled 
(LED off) 

Period 

5µs 

Mode 

TRIG 

EXT TRIG 

Slope: Positive 

THRE: 1.0 V 
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Testing Performance 
To test the time interval accuracy 

3 Set up the function generator according to the following table. 

Function Generator Setup 

Freq: 200 000 . 0 Hz 

Amptd: 3.000 V 

Phase: 0.0 deg 

DC Offset 0.0 V 

Set up the logic analyzer 

1 Set up the Configuration menu. 

Main Function: Square wave 

High Voltage: Disabled (LED Off) 

a In the System Configuration menu, touch Syst.em, then select lM Sample LA. 

b In the Configuration menu, assign Pod 1 to Machine 1. To assign Pod 1, touch the 
Pod 1 field, then select Machine 1. 

c In the Analyzer 1 box, touch the Type field, then select Timing. 

( 1M Sample LA 6 ) (configuration) 

Analyzer 1 Analyzer 2 

Name: ( MACHINE 1 ) 

Type: ( Timing Type' Off 
Unassigned Pods 

(Bl' ------- --- ---- J-i 
82' ---------------- K- (~~: ::::::::_:::::_: ~=l 
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Testing Performance 
To test the time interval accuracy 

2 Set up the Format menu. 
a Touch Configuration, then select Fonnat. In the Format menu, touch Timing 

Acquisition Mode, then select lM Sample Full Channel 250 MHz. 

b Touch the field to the right of the Pod 1 field, then select ECL. 

c Touch the field showing the channel assignments for Pod 1. Deactivate all channels 
by selecting Clear. Using the knob, move the cursor to Channel 0. Touch the asterisk 
field to put an asterisk in the channel position, activating the channel, then touch 
Done. 

JM Somple LA B ) ( Formot 1 ) 
- ( Run 

(symbo 1 s} Timing Acquisition Mode 
1M sample Ful 1 Cheinnel 250 MHz 

( + Lobe Is + ) 
KJ 15 . . . 87 . . . 0 15 . . B7 . . . . 0 

Lab I 8 ~--~~--~·II .... ·I 
Lab2 

Lab3 

Lab4 

Lab5 

Lab6 

Lab7 

Lab8 

3 Touch Format, then select Trigger. In the Trigger menu, touch Modify Trigger, then 
select Clear Trigger, then select All. 

( IN SAMPLE LA 6 ) ( Trigger 1 ) 
- ( Run 

Timing Sequence Levels Timer,( Arming I 2 

8 
Control 

TRIGGER on "a" > B ns :requisition] 
Control 

1( Modify 
Trigger 

(•Label •) ~ 
(+Terms+) ~ 

Edge 1 c=i 
Edge2 c=i 

a c==i 
b c==i 
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Testing Performance 
To test the time interval accuracy 

4 -Set up the Waveform menu. 
a Touch Trigger, then select Waveform.. 

b Touch the sec/Div field. In the pop-up menu, type 2 µs, then touch Done. 

c Touch the Markers Off field, then select Pattern. 

d Touch the Specify Patterns field. Select X entering 1 and 0 entering 1. 

Stop measurement ~ -
e Touch Done to exit the Specify Patterns menu. 

f Touch the X-pat field twice. In the pop-up menu, select 11111 and touch Done. 

g Touch the 0-pat field twice. In the pop-up menu, select 112011 and touch Done. 
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Testing Performance 
To test the time interval accuracy 

h Touch the Markers Patterns field and select Statistics. Touch Clear Statistics to 
initialize the statistics fields. 

Min X-0 Max X-0 
0 0 

Connect the logic analyzer 

Cl ear 
Statistics 

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

Chcnne I 2 
Qui.put Output 

0 0 
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Testing Performance 
To test the time interval accuracy 

Acquire the data 

1 Enable the pulse generator channel 1 output (LED off). 
2 In the logic analyzer Waveform menu, touch Run-Repetitive. Allow the logic 

analyzer to acquire data for at least 100 valid runs as indicated in the pattern 
statistics field. 

3 When the logic analyzer has acquired more than 100 valid runs, touch Stop. The 
Min X-0 field in the logic analyzer Pattern Statistics menu should read 
94.99-95.00 µs. The Max X-0 field should read 95.00-95.01 µs. The Avg X-0 field 
should read 95.00 µs. Record the results in the performance test record. 
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To perform the multicard test 

Performing the multi.card test verifies the performance of the following specifications: 

• Minimum master to master clock time. 

• Maximum state acquisition speed. 
Multi.card modules that were changed to one-card modules for the previous 
performance tests need to be reconfigured as a multi.card module for this test. 

This test checks a multi.card module using one combination of data channels and a 
single-edge clock at one setup/hold time. 

Equipment Required 

Equipment 

Pulse Generator 
Digitizing Oscilloscope 
Adapter 
SMA Coax Cable (Qty 3) 
Coupler (Qty 3) 
BNC Test Connector, 
6x2(0ty3) 

Critical Specifications 

110 MHz 3.5 ns pulse width, <600 ps rise time 
~ 6 GHz bandwidth, <58 ps rise time 
SMA(m)-BNC(f) 

BNC(m-m) 

Set up the equipment 

Recommended 
ModelJPart 
HP 8131A option 020 
HP 54121T 
HP 1250-1200 
HP 8120-4948 
HP 1250-0216 

1 Tum on the equipment required and the logic analyzer. Let them warm up for 
30 minutes before beginning the test if you have not already done so. 

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

Pulse Generator Setup 

Channel1 

Delay: Ops 

Width: 3.5 ns 

High: -0.SV 

Low: -1.7V 

COMP: Disabled 
(LED off) 

Channel2 

Doub: 9.05 ns * 
Width: 3.5 ns 

High: -0.SV 

Low: -1.7V 

COMP: Disabled 
(LED off) 

Period 

18.1 ns * 

* If running software version v2.xx, set Channel 2 Doub: 10 ns, and Period to 20 ns. 110-MHz single-clock state acquisition mode 
is available with operating system v3.00 or higher. For information on operating system version, refer to page 1-3. 
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Testing Performance 
To perform the multicard test 

3 Set up the oscilloscope. 

Oscilloscope Setup 

Time Base Display DeltaV Deltat 

Time/Div: 1.00 ns/div avg V markers on T markers on 

#of avg: 16 marker 1 position: Chan 1 start on: Pos Edge 1 

screen: dual marker 2 position: Chan 1 stop on: Neg Edge 1 

Channel 

Channel1 Channel2 

Display on on 

ProbeAtten 20.00 20.00 

Offset -1.3V -1.3V 

Vohs/Div 400mV 400mV 

Set up the logic analyzer 

1 Set up the Configuration menu. 
a In the System Configuration menu, touch Syst.em, then select lM Sample LA. 
b In the Configuration menu, assign pods 1 and 2 of the master and pods 1 and 2 of all 

expander cards t.o Machine 1. To assign the pods, touch the pod fields, then select 
Machine!. 

c In the Analyzer 1 box, touch the Type field, then select Stat.e. 

( IM Somple LAH) (configuro\ion) 

Ane I yzer 1 

Name 1 ( MACHINE 1 

Type• ( Stote 

H1 • ---------------- J_ 
H2 • ---------------- K_ 

II• ---------------- J_ 
I2 • ---------------- K_ 

GI• ---------------- J_ 
G2 • ---------------- K-
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Analyzer 2 

Type• ( Off 

- ( Run J 

Unassigned Pods 

H3 • ---------------- L_ H41 ________________ M_ 

I3 I---------------- L-
14 • ---------------- M­

G3 • ---------------- L_ 
G4 • ---------------- M_ 



Testing Performance 
To perform the multicard test 

2 Set up the Format menu. 
a Touch Configuration, then select Format. 

b Touch the field to the right of each Pod field, then select ECL. The screen does not 
show all Pod fields at one time. To access more Pod fields, turn the knob. 

c Touch the field showing the channel assignments for Pod 1 on one of the boards being 
tested. In the pop-up menu, touch Clear rmtil all 11. 11 appear. Using the knob, move the 
cursor to the data channels to betested (channel 11 and channel 3 of Pod 1). Touch 
the asterisk field to put asterisks in the channel positions, activating the channels, 
then touch Done. Follow this step for Pod 1 on the remaining boards. 

d Touch the State Acquisition Mode field, then select llOMHz/lM State. 

Lobl 81 · .•.. ..• ... II~ ___ ··_··~· II ........... •··I 
Lob2 

Lob6 

3 Set up the Trigger menu. 
a Touch Format, then select Trigger. In the Trigger menu, touch Modify Trigger, then 

touch Clear Trigger, then select All. 

b Touch the Count Off field. In the Cormt menu, touch Off. In the pop-up, select Time,. 
then touch Done to exit. 

c Touch the Acquisition Control field. In the Acquisition Control menu, touch Trigger 
Position then touch Start. Touch Memory Length, and at the numeric keypad, enter 
"4096" and Touch Done. Touch Done to exit the menu. 

d Touch the field labeled "1" rmder the State Sequence Levels. Touch the field labeled 
"anystate,11 then select "no state." Touch Done. 

e Touch pattern recognizer "a." In the pop-up menu, type the pattern corresponding to 
the number of cards in the module, then touch Done. 
For two-card module type "A", for three-card module type "2A" 

( IM SAMPLE LA B ) ( Trigger 1 ) 
- ( Run J 

St!llte Sequence Levels Timer Arming 

J I 2 y While storing "no stole" - - Control 
TRIGGER on "a" 1 time 

Acqu is i ti onJ 
Control 0 Store "enysHlte" -

( Count l Time 

Mod! fy 
Trigger 

(Habel+) ~ 
•Terms+ ~ 

B Q=i 
b G:::) 
c G:::) 
d G:::) 
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Testing Performance 
To perform the multicanl test 

4 Set up the Listing menu. 
a . Touch Trigger, then select Listing. 

b Touch the Markers field, then select Pattern. 

c Touch Specify Patterns. Select the X Marker > field. In the pop-up menu, type the 
pattern corresponding t.o the number of cards in the module, then touch Done. 
two-card module, type "A" 
three-card module, type "2A" 

d Select the 0 Marker > field. In the pop-up menu, type the pattern corresponding t.o the 
number of cards in the module, then touch Done. 
two-card module, type "5" 
three-card module, type "15" 

Stop measurement ~ -
e Touch the Find X-pattern occurrences field. At the numeric keypad, enter "204 7." 

Touch Done. 

f Touch the Find X-pattern field. The field should t.oggle t.o Find 0-pattern. 

g Touch the Find 0-pattern occurrences field. At the numeric keypad, enter "2048." 
Touch Done. 
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lM SAMPLE LA B ) ( Listing I 

Mtirkers 
Pot tern 

Find 
0-pe t tern 

Lobel> ~I Time I 
Base> ~I Relative I 

- CJ"0C) 
2046 J ,.--fr-om--. Specify (seerch} 

. Trigger Pat terns 



Connect the logic analyzer 

Testing Performance 
To perform the multicard test 

1 Using the 6-by-2 test connectors, connect the logic analyzer clock and data channels 
listed the table below to the pulse generator. 

2 Using SMA cables, connect channel 1, channel 2, and trigger from the oscilloscope 
to the pulse generator. 

Connect the Logic Analyzer to the Pulse Generator 

Connect to HP 8131A Connect to HP 8131A Connect to HP 8131A 
Channel 1 Output Channel 1 Output Channel 2 Output 

Master Board Pod 1, channel 3 Pod 1, channel 11 J-clock 
K-clock 
L-clock 
M-clock 

All Expander Boards Pod 1, channel 3 Pod 1, channel 11 

Trigger Chllnnel Z 
1Ju111u~ autput Outpul 

0 0 0 

DATA 

DATA 

4 CLK 

3 CLK 

DATA 

DATA 
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Testing Performance 
To perform the multicard test 

Verify the test signal 

1 Check the clock pulse width. Using the oscilloscope, verify that the clock pulse 
width is 3.480 ns, +20 ps or -80 ps. 
a Enable the pulse genera.t.or channel 1 and channel 2 outputs. 

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

c In the oscilloscope Delta V menu, select Marker 1 Position Chan 2, Marker 1 at -1.3000 
V. Select Marker 2 Position Chan 2, Marker 2 at -1.3000 V. 

d In the oscilloscope Delta t menu, select Start On Pos Edge 1. Select Stop on Neg Edge 
1. 

e If the pulse width is outside the limits, adjust the pulse generator channel 2 width and 
select the oscilloscope Precision Edge Find until the pulse width is within limits. 

DATA SIGNAL I I 

I I 
I I 

I I 
.J_ L.L 

I I 
I I 
I 
I I 
I I 

CLOCK SIGNAL I I 
I I 

I Clock Pulse Width I 
I I 

16555WD1 

2 Check the clock period Using the oscilloscope, verify that the master-to-master 
clock time is 9.05 ns. * 
a In the oscilloscope Timebase menu, select Sweep Speed 3.00 ns/div. 

b Select Delay. Using the oscilloscope knob, position the clock waveform so that a 
rising edge appears at the left of the display. 

c In the oscilloscope Measure menu, select Measure Chan 2, then select Period. If the 
period is not less than 9.05 ns, go to step d. If the period is less than 9.05 ns, go to step 
3. 

d In the oscilloscope Timebase menu, add 9.000 ns to the delay. 

e In the oscilloscope Measure menu, select Period. If the period is not less than 9.05 ns, 
decrease the pulse generator Chan 2 Doub in 10 ps increments until one of the two 
periods measured is less than 9.05 ns. 

*If running software version v2.xx. then measure the master-to-master clock time of 10 ns. 
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Testing Performance 
To perform the multicard test 

DATA SIGNAL I 
I I 

I I 
I I 

-1- .J_ 

I I 
I I 

I 
I I 

I I 

CLJOCK SIGNAL I 
I I 

I----', I 
-, -- Clock Period I 

16555WOLl 

3 Check the data pulse width. Using the oscilloscope, verify that the data pulse width 
is 3.480 ns +20 ps or -80 ps. 
a In the oscilloscope Timebase menu, select Sweep Speed LOO ns/div. 

b Select Delay. Using the oscilloscope knob, position the data waveform so that the 
waveform is centered on the screen. 

c In the oscilloscope Delta V menu, select Marker 1 Position Chan 1, Marker 1 at 
-1.300 V. Select Marker 2 position Chan 1, marker 2 at-1.3000 V. 

d In the oscilloscope Delta t menu, select Start On Pos Edge 1 and Stop on Neg Edge 1. 

e Select Precision Edge Find. 

f If the pulse width is outside the limits, adjust the pulse generator channel 1 width and 
select the oscilloscope Precision Edge Find until the pulse width is within limits. 

DATA SIGNAL I I 

I I 

'----Doto Pulse Width-
I I 

CLOCK SIGNAL I I 

I I 

I 

I I 
I I 

'1 
I I 
I I 

L______/ 
I I 
I I 

16ssswo~ 
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Testing Performance 
To perform the multicard test 

Check the setup/hold combination 

1 Select the logic analyzer setup/hold time. 
a In the logic analyzer Format menu, touch Master Clock. 

b Touch the Setup/Hold field and select the 3.5/0.0 ns setup/hold combination to be 
tested for all pods. 

c Touch Done to exit the setup/hold combinations. 

pods 62,Bl 

( 3.5/0.D ns) 
1 .512.0 ns 

1 .012.5 ns 

0.5/3.0 ns EJ 
0.0/3,5 ns 

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 In the oscilloscope Delta V menu, select Marker 1 Position Chan 1, Marker 1 at 

-1.3000 V. Select Marker 2 Position Chan 2, Marker 2 at -1.3000 V. 

b In the oscilloscope Delta t menu, select Start on Pos Edge 1. Select Stop on Pos 
Edge 1. 
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Testing Performance 
To perform the multicard test 

c Adjust the pulse generator channel 1 Delay and select Precision Edge Find in the 
oscilloscope Delta t menu until the pulses are aligned according to the setup time of 
the setup/hold combination selected, +0.0 ps or -100 ps. 

DATA SIGNA~ I 
I I 

1
-1 -Setup Time------+] 

CLOCK SIGNAIL I 

I I 
I 

I 
I 

~ 
I 
I I 
I I 

16555W04 

3 Select the clock to be tested. 
a Touch the clock field to be tested and then select the clock edge as indicated in the 

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

Clocks 

Jt 
Ki 
Lt 
Mt 

Master Clock 

~ ( Run 

B 

b Touch Done to exit the Master Clock menu. 
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Testing Performance 
To perform the multicard test 

4 In the logic analyzer Format menu, touch Run. The display should show an 
alternating pattern of alternating A and 5 (or whatever pattern selected in step 4, 
page 3-60). If the "Search Failed" yellow bar message does not appear, the test 
passes. Record the Pass or Fail results in the performance test record. 

IM SAMPLE LA 8 ) ( Listing 1 

Meirkers 
Pet tern 

Find 
a-pattern 

Lobel> ~I Time I 
~8_•_••~> ~I Relative I 

4088 
4089 
4090 
4091 
4092 
4093 
4094 
4095 I 

A e ns 
5 16 ns 
A a ns 
5 6 ns 
A 8 ns 
5 16 ns 
A 8 ns 
5 B n 

5 Test the next clock. 

( 
- ( Run J 

2048 ) from Specify (search) 
Trigger Patterns 

a In the logic analyzer Format menu, touch Master Clock. 

b Tum off the clock just tested. 

c 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. 
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Performance Test Record 

Performance Test Record 

~P.J HEWLETT HP 16555A Logic Analyzer 
PACKARD 

Serial No. Work Order No. 

Recommended Test Interval - 2 Year/4000 hours Date 

Recommended next testing Temperature 

Test Settings Results 

SeH-Tests Board Verification Tests Pass/Fail 
Acquisition IC Verification Tests Pass/Fail 

Threshold ± (100 mV + 3% of 
Accuracy threshold setting) 

Limits Measured 

Pod 1 TIL, ±145mV TTLVL +1.355 v 
TTLVH +1.645V 

ECL,±139 mV ECLVL -1.439V 
ECLVH -1.161 v 

-User, ±280 mV -UserVL -6.280V 
- UserVH -5.720V 

+User, ±280 mV + UserVL +5.720V 
+ UserVH +6.280V 

OV,±100mV 0 V UserVL -100 mV 
0 V UserVH +100 mV 

Pod 2 TIL, ±145mV TILVL +1.355V 
TTLVH +1.645V 

ECL,±139mV ECLVL -1.439V 
ECLVH -1.161 v 

-User, ±280 mV -UserVL -6.280V 
- UserVH -5.720V 

+User, ±280 mV + UserVL +5.720V 
+ UserVH +6.280V 

OV,±100mV OV UserVL -100 mV 
OV UserVH +100 mV 

Pod 3 TIL, ±145mV TILVL +1.355V 
TTLVH +1.645 v 

ECL, ±139 mV ECLVL -1.439V 
ECLVH -1.161 v 

-User, ±280 mV -UserVL -6.280V 
- UserVH -5.720V 

+User, ±280 mV + UserVL +5.720V 
+ UserVH +6.280V 

OV,±100 mV 0 V UserVL -100 mV 
0 V UserVH +100mV 
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Testing Performance 
Performance Test Record 

Performance Test Record (continued) 

Test Settings 

Threshold 
Accuracy 
(coldinued) 

Pod4 TTL, ±145mV TTLVL 
TTLVH 

ECL.±139 mV ECLVL 
ECLVH 

-User, ±280 mV -UserVL 
- UserVH 

+User, ±280 mV + UserVL 
+ UserVH 

OV,±100mV OVUserVL 
OVUserVH 

Single-Clock, 
Single-Edge 
Acquisition 

All Pods Setup/Hold Time 3.5/0.0 ns 

Setup/Hold Time 0.0/3.5 ns 

Setup/Hold Time 1.5/2.0 ns 

Multiple-Clock. 
Multiple-Edge 
Acquisition 

All Pods Setup/Hold Time 4.5/0.0ns 

Setup/Hold Time 0.0/4.5 ns 

Setup/Hold Time 2.0/2.5 ns 
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Results 

Limits Measured 

+1.355 v 
+1.645 v 
-1.439V 
-1.161 v 
-6.280V 
-5.720V 
+5.720V 
+6.280V 
-100 mV 
+100 mV 

Disable pulse generator, Enable pulse generator, 
channel 2 COMP (LED off) channel 2 COMP (LED on) 

PassJFail PassJFail 

Ji JJ, 
Ki KJ, 
Li LJ, 
Mi MJ, 

Ji JJ, 
Ki KJ, 
Li LJ, 
Mi MJ, 

Ji JJ, 
Ki KJ, 
Li LJ, 
Mi MJ, 

Disable pulse generator, Enable pulse generator, 
channel 2 COMP (LED off) channel 2 COMP (LED on) 

PassJFail PassJFail 

Ji+ Ki+ Li+ JA. + KJ, + LJ, 
Mi + MJ, 

Ji+ Ki+ Li+ JA. + KJ, + LJ, 
Mi + MJ, 

Ji+ Ki+ Li+ JA. + KJ, + LJ, 
Mi + MJ, 



Performance Test Record (continued) 

Test Settings 

Single-Clock, 
Multiple-Edge 
Acquisition 

All Pods Setup/Hold Time 4.0/0.0 ns 

Setup/Hold Time 0.0/4.0 ns 

Setup/Hold Time 2.0/2.0 ns 

Time Interval 
Accuracy 

min X-0 94.99-95.00 µs 

maxX-0 95.00-95.01 µs 

avg X-0 94.99-95.01 µs 

Multi-Card Test 

Setup/Hold Time 3.5/0.0 ns 

Results 

Jt 
Kt 
Lt 
Mt 
Jt 
Kt 
Lt 
Mt 
Jt 
Kt 
Lt 
Mt 

Ji 
Ki 
Li 
Mi 

Testing Performance 
Performance Test Record 

PassJFail 

Measured 

PassJFail 
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Calibrating 



Calibrating 

This chapter gives you instructions for calibrating the logic analyzer. 

Calibration Strategy 
The HP 16555A logic analyzer does not require an operational accuracy calibration. 
To test the module against the module specifications, refer to "Testing Performance" 
in chapter 3. 
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Troubleshooting 

This chapter helps you troubleshoot the module to find defective assemblies. The 
troubleshooting consists of flowcharts, self-test instructions, a cable test, and a test 
for the auxiliary power supplied by the probe cable. 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 the self-tests 
or the cable test. 

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

c AU T 1 0 N Electrost.atic discharge can damage electronic components. Use grounded wriststraps 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. 
Before starting the troubleshooting, ensure that operating system v3.00 or later is installed on 
the mainframe. To check the operating system version number, enter the Test menu. 
If v3.00 or later is not loaded, obtain a copy of the v3.00 operating system firmware and install 
it on the logic analyzer hard drive. After installation, recycle power on the mainframe. 
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configuration displayed matches the actual configuration in the card cage 

Troubleshooting Flowchart 1 

No 
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Troubleshooting 
To use the flowcharts 

No 

Run logic onolyzer self­

tests on single-board 
module 

Troubleshooting Flowchart 2 

5-4 

Yes Run module self-tests an 

suspect board 

Remove power. replace 

No defective board. Reapply 

power and run module 

self-tests. 

Replace defective board 

2 x 10 coble faulty or not 

installed correctly between 

J3 and J6 on circuit board. 

Check 2 x 10 cable 

16555806 



Exit test system. 

Yes 

Possible problem with 
coble or probe tip 
assembly. Perform cable 
test on suspect pod. 

Swap suspect probe hp 
assembly with known good 
one. Redo fest. 

Swap suspect cable 
assembly w11h known good 
one. Redo test. 

Replace defective board. 

Troubleshooting Flowchart 3 

No 
Done 

The module is functioning 
properly. 

Replace defective probe 
tip assembly. 

Replace defective cable. 

165SSBD7 
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Troubleshooting 
To use the flowcharts 

Go lo test system menu. 

"" Turn off power and 
reset boards. 

Apply power and go to 
test system menu. 

Yes 
Possible software problem. 
Reinstall module operating 
system software. 

valid ID number appear >-Y"'e""s ________________ __ 

Turn off power and install 
logic analyzer board in 
another frame slot. 

Replace the logic analyzer 

board. 

Yes Replace the motherboard 
in the frame. 

• ID number' Mas1er • 34 Expander • 35 
•• In single-board madule. if the ID code is 35 then !he 2 x 10 cable between 

J3 and J6 is faulty or is no1 properly connected. Check !he 2 x 10 cable. 

Troubleshooting Flowchart 4 
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To run the self-tests 

Troubleshooting 
To run the self-tests 

Self-tests for the module identify the correct operation of major functional areas of the 
module. The self-tests consist of Board Verification tests and Chip Verification tests. You can 
run all self-tests without accessing the interior of the instrument. lf a self-test fails, the 
troubleshooting flowcharts instruct you to change a card or cable of the module. 

1 Disconnect all inputs, then turn on the power switch. 
2 In the System Configuration menu, touch Configuration. In the pop-up menu, touch 

Test. 

Sys tern 

Master Frame 

I . OM SAMPLE 

ll0/500MHz LA 

Configuration 

liiiiiiil 
Keyboeird 

Communiceitions 

* Ethernet 
HPIB 
RS-232C 

Printer Setup 

~ 
RS-232C 

3 In the Test menu, touch the box labeled Touch box to Load Test System. 
4 In the test system screen, touch Test System. Select the lM Sample LA module to be 

tested. 

lliiiiiiiCll 

• 

liiiiiiil 
Keyboard 

Communications 
E theme t 
HPIB 
RS-232C 

Printer Setup 

~ 
RS-232C 
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Troubleshooting 
To run the Board Verification tests 

To run the Board Verification tests 

1 In the Performance Verification menu, touch Board Verification. 

2 In the Board Verification menu, touch PLD test. 
You can run all tests at one time by touching All Tests. To see more details about each test, 
you can run each test individually. This example shows how to run the PLD Test. The Data 
Memory Test, Oscillator Test, and Comparators Test operate the same as the PLD Test. 
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Troubleshooting 
To nm the Board Verification tests 

3 In the PLD Test menu, touch Run. The test runs one time, and the screen shows the 
result. 
To run a test continuously, touch and hold your finger on Run. Drag your finger to Repetitive, 
then lift your finger. Touch Stop to stop Run Repetitive. 

( .SM Somple LAB) 

PLD Test 

PLO Test I Datei Peth 
PLD Test 1 HH Accelereition 

This test ¥erifies the follo~ing: 
1, Integrity of the PLO date bus 

runs 

2. Integrity of the PLO HH ecceleretion 

~ 
failures 

4 When the test is finished, touch Done. Then, perform the Deep Memo:ry, Oscillator, 
Comparators, and Aligrunent tests. 

5 Touch Exit to leave the Board Verification tests. 
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Troubleshooting 
To run the Acquisition IC Verification tests 

To run the Acquisition IC Verification tests 

1 In the Performance Verification menu, touch Acquisition IC Verification. 
Instead of testing all of the pods, each pod pair can be tested individually. To test a specific 
pod pair, first touch the field labeled "All." Then touch the field labeled "Xn," where "X" 
corresponds to the slot in the card cage where the card resides, and "n" refers to the pod pair 
(either "0" for pods 1 and 2 or 11 l11 for pods 3 and 4) . 

( .5M Sample LAB) .. 
16555/54 PERFORMANCE 

VERIFICATION 

l Soard Ver if t ca ti on 

Stetus TESTED 

( Acquisition IC Ver if 1cetlon 

J St6lUS UNTESTED 

2 In the Acquisition IC Verification menu, touch Communication Test. 
You can run all tests at one time by touching All Tests. To see more details about each test, 
you can run each test individually. This example shows how to run the Communication Test. 
The Resource Test, Encoder Test, Sequencer Test, and Chip Clock Test operate the same as 
the Communication Test. 

(.SM Somple LAB) 
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Pl ease disconnect al 1 inputs 

Ii Ill I J I f ~ 
It 1 

---- -

Resource Test 
St• tus UNTESTED 

Chip Clock Test 
S\o tus UNTESTED 

EJ Select pod to test. 

( All Tests) 

Encoder Test 
s lotus UNTESTED 

Sequencer Test 
Ste tus UNTESTED 



Troubleshooting 
To run the Acquisition IC Verification tests 

3 In the Communication Test menu, touch Run. The test runs one time, and the 
screen shows the result. 
To run a test continuously, touch and hold your finger on Run. Drag your finger to Repetitive, 
then lift your finger. Touch Stop to stop Run Repetitive. 

( .5M Somple LAB) 

ACQUISITION IC VERIFICATION 

~ 
EJ runs failures 

Chip Corrrnunication Test 

This test ¥erifies the correct operation 
of the chip communici:ition subsystem. 

It Yerifies the ability to1 
1. Read/1-1ri te to the chip 
2. Manually clock the chip 
3. Read the deskeL.4 signel 
4. SendJrecei't'e master clocks 

4 When the test is finished, touch Done. Then, perform the Resource, Encoder, 
Sequencer, and Chip Clock tests. 

5 Touch Exit to leave the Acquisition IC Verification tests. 
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Troubleshooting 
To exit the test system 

To exit the test system 

1 To exit the Performance Verification menu, touch lM Sample LA, then select Test 
System. 

4 PERFORMANCE 
IFICATION 

.SM Sample LAB 1-------~ 
~~---~Verification 

Status TESTED 

Acquisition IC Verification 

status TESTED 

2 To exit the test system, touch Configuration, then select Test. Touch the box 
labeled Touch box to Exit Test System. 

Test System ) ( Test 

Touch box to Exi l Test System J 

SLOT Module Name Code Version Card ID Code 

SYSTEM 
OPT 1 
OPT 2 

SLOT A 
SLOT B 
SLOT C 
SLOT D 
SLOT E 
SLOT F 
SLOT G 
SLOT H 
SLOT I 
SLOT J 

V03. ac 

.5M Sample LAB V03.ac 
none 
034 
none 
none 
none 
none 
none 
none 
none 
none 

ROM Versiont 01.00 system Memory: 8.0 MB 

3 If you are performing the self-tests as part of the troubleshooting flowchart, return 
to troubleshooting flowchart 2, page 5-4. 
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Troubleshooting 
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 

Pulse Generator 

6x2 Test Connectors (Qty 4} 

Critical Specification 

100 MHz, 3.5 ns pulse width, 
< 600 ps rise time 

1 Turn on the equipment required and the logic analyzer. 
2 Set up the pulse generator. 

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

Pulse Generator Setup 

Channel1 

Delay: 0 ps 

Dcyc: 50% 

High: 3.00V 

Channel2 

Delay: 0 ps 

Dcyc: 50% 

High:3.00V 

Low: 0.00 V Low: 0.00 V 

Period 

100 ns 

Recommended 
Model/Part 

HP 8131A Option 020 

b Enable the pulse generator channel 1 and charmel 2 outputs (LED oft). 

3 Set up the logic analyzer Configuration menu. 
a In the System Configuration menu, touch System, then select IM Sample LA. 

b In the Analyzer 1 box, touch the field to the right of Type, then select State . 

( .SM Sompl e LA BJ (configuration) .. ( Run ) 

Analyzer 1 Antil yzer 2 

Nome' ( MACHINE 1 ) 

Type' ( State Type' ( Off Unassigned Pods 

(Bl:---------------- J-](63:---------------- L-J 
B2 ---------------- K_ 64 ---------------- M_ 
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Troubleshooting 
To test the cables 

4 Set up the Format menu. 
a Touch Configuration, then select Format. 

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

IM SAMPLE LA B ) ( 

**************** , . , 

c::JD 
------, 

+Labels + ( CLEAR l ( DONE l ---- ---- ---- ----
15 87 .... 0 

Labl 8~----~~----~ 
Lab2 

Lab4 

Leib5 

Leib6 

Lab7 

c Touch Master Clock, then select a double edge for the clock of the pod under test. 
Turn off the other clocks. 

d Touch Setup/Hold, then select 4.0 ns/0.0 ns for the pod being tested. Touch Done. 
Touch Done again to exit the Master Clock menu. 

lM SAMPLE LA B ) ( 

100 MHz/tM State 

2.0/2,0 ns 

1.5/2.5 ns 

1.0/3.0ns EJ 
0.5/3.5 ns 
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e Touch the field to the right of the pod being tested, then select TTL. 

1M SAMPLE LA B ) ( Formo t I ) 

] MJni:ster Clock (6) 

~-------~ 

100 MHzllM Stote 

Dato On Clks 

+Labels• 

5 Set up the Trigger menu. 
a Touch Fonnat, then select Trigger. 

b Touch Modify Trigger, then select Clear Trigger, then select All. 

( 1M SAMPLE LA B ) ( Trigger I J 
- ( Run 

State Sequence Leve Is Timer I( Arming ) I 2 Q Hhi I e storing "onystote" Control 
TRIGGER on "a" 1 time ltcquisi uoj 

Control 0 Store "anystate" - -
( Count l Off 

I( Modify J Trigger 

(Hobel+) ~ 
+Terms+ ~ 

• ~ 
b ~ 
c ~ 
d ~ 

6 Set up the Listing menu. 
a Touch Trigger, then select Listing. 

b Touch the field to the right of Base, then select Binary. 

1M SAMPLE LA B J Listing I J 

Morkers ] 
Off . 

Octol 
Label> ILabl 11-----1 
Base> - Decimal 

Hex 

ASCII 

Symbo I 

Twos 

§:) ( Run 

Troubleshooting 
To test the cables 
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Troubleshooting 
To test the cables 

7 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-nwnbered channels of the lower byt.e of the pod under test to the 

pulse generator channel 1 Output. 

b Connect the odd-nwnbered channels of the lower byt.e of the pod under test to the 
pulse generator channel 1 OUtput. 

c Connect the even-nwnbered channels of the upper byt.e of the pod under test and the 
clock channel to the pulse generator channel 2 Output. 

d Connect the odd-nwnbered channels of the upper byt.e of the pod under test to the 
pulse generator channel 2 Output. 

8 On the logic analyzer, touch Run. The display should look similar to the figure 
below. 

1M SAMPLE LA B ) ( Listing 1 ) - Run 

Markers ] Acquisition Time 
Off . 24 Mar 1994 15,35,38 

Lobel> Leb1 

Base> Binary 

0 1010101010101010 
1 0101010101010101 
2 1010101010101010 
3 0101010101010101 
4 1010101010101010 
5 0101010101010101 

.-----;;$-, innnmm m 
8 1010101010101010 
9 0101010101010101 

10 1010101010101010 
11 0101010101010101 
12 1010101010101010 
13 0101010101010101 
14 1010101010101010 
15 0101010101010101 

9 If the display looks like the figure, then the cable passed the test. 
If the display 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 

Troubleshooting 
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 

Digital Multimeter 

Critical Specifications Recommended 
Model/Part 

0.1 mV resolution, better than HP 3478A 
0.005% accuracy 

• Using the multimeter, verify the +5 Von pins 1 and 39 of the probe cables. 

1 ( +5V) 
2 CGND) 

MISC/EX.50 
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CAUTION 

CAUTION 

Replacing Assemblies 

This chapter contains the instructions for removing and replacing the logic analyzer 
module, the circuit board of the module, and the probe cables of the module. Also in 
this chapter are instructions for returning assemblies. 

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

Tools Required 
A TlO TORX screwdriver is required to remove screws connecting the probe cables 
and screws connecting the back panel. 

To remove the module 

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

1 Turn off the instrument power switch, then unplug the power cord Disconnect any 
input or output connections. 

2 Loosen the thumb screws. 
Starting from the top, loosen the thumb screws on the filler panels and cards located above 
the module and the thumb screws of the module. 

3 Starting from the top, pull the cards and filler panels located above the module 
half-way out. 

4 If the module consists of a single card, pull the card completely out. 
If the module consists of multiple cards, pull all cards completely out. 

5 Push all other cards into the card cage, but not completely in. 
This is to get them out of the way for removing and replacing the module. 

6 If the module consist of a single card, remove the faulty card. 
If the module consists of multiple cards, remove the cables from J9 and JlO of all 
cards. Remove the 2xl0 cables from J5 and J7 from the master card. Remove the 
faulty card. 
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To replace the circuit board 

Replacing Assemblies 
To replace the circuit board 

1 Remove the three screws connecting the probe cables to the back panel, then 
disconnect the probe cables. 

2 Remove the Reference Clock cables from connectors Jl2 and Jl3 on the circuit 
board. 

3 Remove the four screws attaching the ground spring and back panel to the circuit 
board, then remove the back panel and the ground spring. 

4 Replace the faulty circuit board with a new circuit board. On the faulty board, make 
sure the 20-pin ribbon cable is connected between J3 and J6. 

5 Position the ground spring and back panel on the back edge of the replacement 
circuit board. Install four screws to connect the back panel and ground spring to 
the circuit board. 

6 Connect the Reference Clock In cable to connector J13 on the circuit board. 
Connect the Reference Clock Out cable to J12 on the circuit board. 

7 Connect the probe cables, then install three screws to connect the cables to the 
back panel. 

-------
CAUTION If you over tight.en the screws, the threaded inserts on the back panel might break off of the 
------- back panel. Tight.en the screws only enough to hold the cable in place. 

To replace the module 

1 If the module consists of one card, go to step 2. 

If the module consists of more than one card, connect the cables together in a 
master/expander configuration. Follow the procedure "To configure a multicard 
module" in chapter 2. 

2 Slide the cards above the slots for the module about halfway out of the mainframe. 
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CAUTION 

Replacing Assemblies 
To replace the module 

3 With the probe cables facing away from the instrument, slide the module 
approximately halfway into the mainframe. 

. . ~ o.+r 
>-"-------"'--< 

• 

4 Slide the complete module into the mainframe, but not completely in. 
Each card in the instrument is firmly seated and tightened one at a time in step 6. 

5 Position all cards and filler panels so that the endplates overlap. 

~2NEXT ~ 
Ly" HIGHEST, 

~1 BOTTOM~ 
~ CARD, 

6 Seat the cards and tighten the thumbscrews. 
Starting with the bottom card, firmly seat the cards into the backplane connector of the 
mainframe. Keep applying pressure to the center of the card endplate while tightening the 
thumbscrews finger-tight. Repeat this for all cards and filler panels starting at the bottom and 
moving to the top. 

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

~~~~~-~-
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To replace the probe cable 

Replacing Assemblies 
To replace the probe cable 

1 Tum off the instrument power switch, then unplug the power cord Disconnect any 
input or output connections. 

2 Remove the screws that hold the probe cable to the rear panel of the module. 
3 Remove the faulty probe cable from the connector and install the replacement cable. 
4 Inst.all the label on the new probe. 

If you order a new probe cable, you will need to order new labels. Probe cables shipped with 
the module are labeled. Probe cables shipped separately are not labeled. Refer to chapter 7, 
"Replaceable Parts," for the part numbers and ordering infonnation. 

5 Inst.all the screws connecting the probe cable to the rear panel of the module. 
-------
CAUTION If you over tighten the screws, the threaded inserts on the back panel might break off of the 

------- back panel. Tighten the screws only enough to hold the cable in place. 
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Replacing Assemblies 
To replace the Reference Clock cable 

To replace the Reference Clock cable 

1 Remove the module from the mainframe. Follow the procedure "To remove the 
module" on page 6-2. 

2 Unplug the faulty Reference Clock cable from the circuit board REF CLK OUT (J12) 
or REF CLKIN (J13) connector. 

3 Using a 114 inch hollow shaft nutdriver, remove the nut that holds the cable to the 
module panel insert. 

4 Remove and replace the faulty Reference Clock cable. Insert the connector nut and 
gently tighten the nut using the nutdriver. 

5 Plug the replacement cable into the board REF CLK OUT (J12) or REF CLK IN (J13). 
connector. 

6 Follow the procedure "To replace the module" to reinstall the module into the 
mainframe. 
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To return assemblies 

Replacing Assemblies 
To return assemblies 

Before shipping the module to Hewlett-Packard, contact your nearest Hewlett-Packard sales 
office for additional details. 

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

• 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 Hewlett-Packard if they are associated with the failure symptoms. 

3 Package the module. 
You can use either the original shipping containers, or order materials from an HP sales office. 

--------
CAUTION For protection against electrostatic discharge, package the module in electrostatic material. 

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

Replaceable Parts 

This chapter contains information for identifying and ordering replaceable parts for 
your module. 

Replaceable Parts Ordering 

Parts listed 

To order a part on the list of replaceable parts, quote the Hewlett-Packard part number, 
indicate the quantity desired, and address the order to the nearest Hewlett-Packard 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 Hewlett-Packard Sales Office. 

Direct mail order system 

To order using the direct mail order system, contact your nearest Hewlett-Packard Sales 
Office. 

Within the USA, Hewlett-Packard can supply parts through a direct mail order system. The 
advantages to the system are direct ordering and shipment from the HP Part Center in 
Mountain View, California. There is no maximum or minimum on any mail order. (There is a 
minimum amount for parts ordered through a local Hewlett-Packard Sales Office when the 
orders require billing and invoicing.) Transportation costs are prepaid (there is a small 
handling charge for each order) and no invoices. 

In order for Hewlett-Packard 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 Hewlett-Packard Sales Office. Addresses and telephone numbers are 
located in a separate document shipped with the HP 16500Bll 6501A Logic Analysis System 
Service Manual. 

Exchange Assemblies 

Some assemblies are part of an exchange program with Hewlett-Packard. 

The exchange program allows you to exchange a faulty assembly with one that has been 
repaired and performance verified by Hewlett-Packard. 

After you receive the exchange assembly, return the defective assembly to Hewlett-Packard. 
A United States customer has 30 days to return the defective assembly. If you do not return 
the defective assembly within the 30 days, Hewlett-Packard 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 
Hewlett-Packard Sales Office for information. 

"To return assemblies," page 6-7. 
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Replaceable Parts List 

Replaceable Parts 
Replaceable Parts List 

The replaceable parts list is organized by reference designation and shows exchange 
assemblies, electrical assemblies, then other parts. 

Infonnation included for each part on the list consists of the following: 

• Reference designator 

• Hewlett-Packard part number 

• Check Digit (CD) 

• Total quantity included with the module (Qty) 

• Description of the part 

Reference designators used in the parts list are as follows: 

• A Assembly 

• H Hardware 

• J Connector 

• MP Mechanical Part 

• W Cable 
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Replaceable Parts 
Replaceable Paris List 

Replaceable Paris 

Ref. HP Part 
Des. Number 

1 S555-S9503 

A1 1 S555-SS503 
A2 1 S555-S 1 S05 
A3 1S555-S1 S06 
A4 1 S555-S 1 S07 
A5 1 S555-S 1 S08 
AS 01S50-S1S08 
A7 1252-4181 
AB 1S542-S1S07 
A9 1 S555-S8701 

E1 5959-9333 
E2 5959-9334 
E3 5959-9335 
E4 5090-435S 

H1 1 S500-22401 
H2 1S550-29101 
H3 0510-0S84 
H4 0515-0430 
H5 0515-230S 

MP1 01S50-94310 
MP2 1 S500-94303 
MP3 1 S500-41201 
MP4 1 S550-40501 
MP5 1 S555-07201 
MPS 1 S555-94301 
MP7 7121-0850 
MPS 1 S555-S0001 
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QTY Description 

Exchange Board Assembly (HP 1S555A) 

1 Board Assembly (HP 1S555A) 
1 Cable Assembly (2x10) 
2 Cable Assembly-Logic Analyzer 
1 Cable Assembly-Internal Reference 
1 Cable Assembly-External Reference 
4 Probe Tip Assembly 
2 Probe Cable Socket - 50 pin 
1 Double Probe Adapter 
1 Cable Kit-Master/Expander 

1 Probe Leads Replace (5 Per Package) 
4 Probe Ground Replace (5 Per Package) 
0 Pod Ground Replace (2 Per Package) 
4 Grabber Kit Assembly (20 Grabbers Per Package) 

2 Panel Screw 
1 Ground Spring 
2 Retaining Ring 
4 MS M3.0X0.5XSMM PH T10 (Endplate Screw) 
4 Screw Se ms M3 X 0.5X10mm (Cable Retaining Screw) 

1 Label-Probe and Cable 
1 Label-Cable Numbering 
4 Ribbon Cable ID Clip 
1 Module Panel 
1 Module Panel Insert 
1 Label-ID (HP 1S555A) 
4 Label-Antistatic 
2 Ferrite Core Assembly 



Exploded View 

HZ 

H3 

Exploded view of the HP 16555A logic analyzer. 

Replaceable Parts 
Exploded View 

16554E15 
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Theory of Operation 

This chapter presents the theocy of operation for the logic analyzer module and 
describes the self-tests. The information in this chapter is to help you understand 
how the module operates and what the self-tests are testing. This information is not 
intended for component-level repair. 

Block-Level Theory 

The block-level theory of operation is divided into two parts: theory for the logic analyzer used 
as a single-card module or as a master card in a multicard module, and theory for the logic 
analyzer used as an expander card in a multicard module. A block diagram is shown before 
each theory. 
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Theory of Operation 
Block-Level Theory 

Probing The probing system consists of a tip network, a probe cable, and terminations 
which reside on the analyzer card. Each probe cable is made up of two woven cables, 
each one carrying 16 data channels and 1 clock/data channel. The four clock/data 
channels on each logic analyzer plus the 64 data channels on each logic analyzer card 
results in a maximum of 68 available data acquisition channels for each card. 

Each channel of the probing system has its own ground. In addition the pod has a single 
ground. For applications where many channels are used (greater than three) and signal 
risetimes are less than 3 ns, individual channel grounds should be used. 

The probe tip networks comprise a series of resistors (250 Ohm) connected to a parallel 
combination of a 90 K resistor and a 8.5 pF capacitor. The parallel 90 Kand 8.5 pF capacitor 
along with the lossy cable and terminations form a divide-by-ten probe system The 250 Ohm 
tip resistor is used to buffer (or raise the impedance of) the 8.5 pF capacitor that is in series 
with the cable capacitance. 

Comparators Two 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 prograrmned, and the voltage selected applies 
to the clock channel as well as the data channels of each pod. 

Each of the comparators 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 comparators. The 
comparators then propagate the test signal on each of the nine channels of the comparator. 
Consequently, the operating system software can test all data and clock channel pipelines on 
the circuit board through the comparator. 

Acquisition Each acquisition circuit is made up of a single acquisition IC. Each 
acquisition IC is a 34-channel state/timing logic analyzer. Two acquisition ICs are 
included on every logic analyzer card for a total of 64 data channels and 4 clock/data 
channels. All of the sequencing, storage qualification, pattern/range recognition and 
event counting functions are performed by the acquisition IC. 

Also, the acquisition ICs perform master clocking functions. All four state acquisition clocks 
are sent to each acquisition IC, and the acquisition ICs generate their own sample clocks. 
Every time the user selects RUN, the acquisition ICs individually perform a clock optimization 
before data is stored. 

Clock optimization involves using programmable delays in the acquisition ICs 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 
125-MHz clock signal to each of the acquisition I Cs. For high speed timing acquisition 
(125 MHz and faster), the four-phase 125-MHz clock signal determines the sample period. 
For slower sample rates, one of the two acquisition ICs divides the 125-MHz clock signal to the 
appropriate sample rate. The sample clock is then sent to the other acquisition ICs. 
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Theory of Operation 
Block-Level Theory 

Acquisition RAM The acquisition RAM is external to the acquisition IC. In the 
HP 16555A, the acquisition RAM consists of 18 RAM I Cs (128K x 16). A memory 
management circuit controls RAM addressing during an acquisition run and during data 
upload to the HP 16500B CPU. 

Test and Clock Synchronization Circuit ECLinPS (ECL in pico seconds) ICs are 
used 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 (self-tests). The test patterns are propagated 
across all data and clock channels and read by the acquisition ICs to verify that the data 
and clock pipelines are operating correctly. 

Also, the Test and Clock Synchronization Circuit generates a four-phase 125-MHz 
sample/synchronization signal for the acquisition ICs operating in the timing acquisition 
mode. At fast sample rates, the synchronizing signal keeps the internal clocking of the 
individual acquisition ICs locked in step with the other acquisition ICs in the module. At 
slower sample rates, one of the acquisition ICs divides the 125-MHz clock signal to the 
appropriate sample rate. The slow speed sample clock is then used by both acquisition 
I Cs. 

Clock and Data Threshold The threshold circuit includes a precision octal DAC and 
precision op amp drivers. Each of the eight channels of the DAC is individually 
programmable which allows the user to set the thresholds of the individual pods. The 
16 data channels and the clock/data channel of each pod are all set to the same threshold 
voltage. 

CPU Interface The CPU interface is a programmable logic device that converts the bus 
signals generated by the microprocessor on the HP 16500B mainframe CPU card into 
control signals for the logic analyzer card. All functions of the state and timing card can 
be controlled from the backplane of the mainframe system including storage qualification, 
sequencing, assigning clocks and qualifiers, RUN and STOP, and thresholds. Data transfer 
between the logic analyzer card and the mainframe CPU card is also accomplished 
through the CPU interface. 

+5 VDC supply The +5 VDC supply circuit supplies power to active logic analyzer 
accessories such as preprocessors. Thermistors on the +5 VDC supply lines and on the 
ground return line protect the logic analyzer and the active accessory from overcurrent 
conditions. When an overcurrent condition is sensed, the thermistors create an open that 
shuts off the current from the +5 VDC supply. After a reset time of approximately 
1 minute, the thermistor closes the circuit and makes the supply current available. 

8-4 



8 
i'. 

~ 
D 

i' 

I 

I 

I 
I 

I 

I 
I 

I 

16555802 

+5-VOC 
0 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 

CLK 
•5VOC 

+5VOC 
0 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 

CLK 
+5VOC 

The HP 16555A logic analyzer as an expander 
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The logic analyzers can be connected together in multi-card master/expander configuration. 
All of the functions of the logic analyzer configured as a master are retained by the logic 
analyzer configured as an expander with a few exceptions. As a master and expander 
multi-card logic analyzer module, most of the supporting circuitry on the expander configured 
card is disabled to allow both the master and expander cards to operate together as one 
module with no compromise in functionality in 136-channel or 204-channel configurations. 
The same signals that drive the acquisition ICs on the master configured card also drive the 
acquisition ICs on the expander configured card. 
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Theory of Operation 
Self-Tests Description 

Acquisition The four clocks sent to the master card are also sent to the acquisition ICs 
on the expander card. The acquisition ICs on the expander card individually generate 
their own sample clock for the state acquisition mode. For timing acquisition mode, the 
master card also passes the synchronization signal to the expander card. 

The four clock/data lines on the expander card pods are not available for either state mode 
clocking or state clock qualification. However, the four clock/data lines are still available as 
data channels. 

Test and Clock Synchronization Circuit The signals generated by the Test and Clock 
Synchronization Circuit of the master card are sent to the expander card. Consequently, 
the Test and Clock Synchronization Circuit on the expander card is disabled to allow the 
master configured card to drive the expander configured card. The functionality of the 
Test and Clock Synchronization Circuit remains the same, but the circuit drives up to four 
more Acquisition IC and up to eight more comparator test inputs. 

Threshold The thresholds of each of the expander card pods are individually 
programmable, as with the master card pods. The threshold of the data and clock/data 
channels of each pod is set to the same threshold voltage. The clock/data channel on each 
pod of the expander card is available only as a data channel. 

Self-Tests Description 

The self-tests for the logic analyzer identify the correct operation of major functional areas in 
the module. There are two sets of self-tests: the Board Verification Tests and the Acquisition 
IC Verification Tests. The self-tests are not intended for component-level diagnostics. 

Board Verification Tests 
The Board Verification Tests functionally verify the main subsystems of the module other than 
the acquisition ICs. Four tests are performed on the module subsystems. The tests are the 
PLD, Oscillator, Data Memory, and Comparators Tests 

PLD Test Programmable Logic Devices (PLD) are utilized as an interface between the 
HP 16500B Logic Analysis System backplane and the logic analyzer module. The PLD 
Test verifies the operation of the data bus through the PLD. Test patterns are sent to the 
module and are written to a block of module memory. The patterns are then read and 
compared with known values. Also, a HW acceleration test verifies the PLD's high speed 
pattern search operation. 

Passing the PLD Test implies that the PLD is not corrupted and that data can be passed 
between the logic analyzer module and the backplane of the 16500B mainframe. 

Oscillator Test The Oscillator Test functionally verifies the two oscillators and the 
oscillator internal pathways on the logic analyzer module. The oscillators are checked 
using the event counter on one of the acquisition I Cs. The event counter will count the 
number of oscillator periods within a pre-determined time window. The count of 
oscillator periods is then compared with a known value. 

Passing the Oscillator Test implies that both oscillators on the logic analyzer module are 
operating properly. 
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Theory of Operation 
Self-Tests Description 

Data Memory Test After verifying the integrity of the memory address bus, the 
acquisition RAM is checked by filling the RAM with a checkerboard pattern of "ls" and 
"Os," then reading each memory location and comparing the test pattern with known 
values. Then the RAM is filled with an inverse checkerboard pattern, read, and compared 
with known values. The acquisition ICs are then used to generate a walking "ls" pattern, 
which is stored in RAM. The patterns are then read and compared with known values. 

Passing the memory test implies that the acquisition RAM is functioning and that each 
memory location bit can hold either a logic "l" or logic "0." Passing this test also implies that 
the RAM is addressable by both the acquisition ICs and the mainframe CPU system through 
the CPU interface. 

Alignment Test The aligrunent test exercises the clock optimization circuit on-board 
the acquisition IC. A test signal is generated by the comparators and sent to the 
acquisition IC. A test run is then done to see if the clock optimization circuit aligns the 
data signal with the master clock signal. 

Passing the aligrunent test implies the clock optimization circuit that resides on the 
acquisition IC operates properly. Consequently the acquisition IC can properly sample data 
with minimal channel-to-channel skew. 

Comparators Test The comparators in the logic analyzer front end are checked by 
varying the threshold voltage and reading the state of the activity indicators. The output 
of the comparator DAC is set to the upper voltage limit and the activity indicators for all 
the pod channels are read to see if they are all in a low state. 

The DAC output is then set to the lower voltage limit, and the activity indicators are read to 
see if they are in a high state. The DAC output is then set to 0.0 V, allowing the comparators 
to recognize the test signal being routed to the test input pin of all of the comparators. 
Consequently, the activity indicators are read to see if they show activity on all channels of all 
the pods. 

If the Comparators Test reveals that a logic analyzer channel is not recognizing the test data, a 
message will appear alerting the user that the channel is not operating as expected. If the 
module cannot be immediately serviced, then the user is alerted so that the failed channel 
would not be used until the module can be serviced. 

Passing the Comparators Test implies that the logic analyzer front end is operating properly 
and all channels are capable of passing data to the acquisition I Cs. 

Acquisition IC Verification Tests 
During the Acquisition IC Verification Tests, five tests are performed on the acquisition ICs. 
The tests are the Communications, Encoder, Resource, Sequencer, and Clock Tests. 

Communication Test The communication test verifies that communications pipeline 
between the various subsystems of the IC are operating. Checkerboard patterns of" ls" 
and "Os" are routed to the address and data busses and to the read/write registers of each 
chip. After verifying the communications pipelines, the acquisition clock synchronization 
signals that are routed from IC to IC are checked. Finally, the IC master clock 
optimization path is checked and verified. 

Passing the communication test implies that the communications pipelines running from 
subsystem to subsystem on the acquisition IC are functioning and that the clock optimization 
circuit on the IC is functioning. Also, passing this test implies that the acquisition clock 
synchronization signals are functioning and appear at the synchronization signal output pins 
of the acquisition IC. 
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Theory of Operation 
Self-Tests Description 

Encoder Test The encoder is tested and verified using a walking "1" and walking "0" 
pattern. The walking "1" and "0" is used to stimulate all of the encoder output pins which 
connect directly to the memory I Cs. Additionally, the post-store counter in each of the 
acquisition ICs is tested. 

Passing the encoder test implies that the encoder is functioning and can properly route the 
acquired data to the acquisition memory. Also, passing this test implies that the post-store 
counter on the acquisition ICs is functioning. 

Resource Test The pattern, range, edge, and glitch recognizers are tested and verified. 
First, an on-chip test register is verified for correct operation. Next, the pattern 
comparators are tested to ensure that each bit in the recognizer as well as the logic 
driver/receiver are operating. The edge and glitch pattern detectors are then verified in a 
similar manner. The range detectors are verified with their combinational logic to ensure 
that the in- and out-of-range conditions are recognized. 

Passing the resource test implies that all of the pattern, range, edge, and glitch resources are 
operating and that an occurrence of the pattern, edge, or glitch of interest is recognized. Also, 
passing this test implies that the range recognizers will detect and report in- and out-of-range 
acquisition data to the sequencer or storage qualifier. The drivers and receivers at the 
recognizer input and output pins of the acquisition IC are also checked to be sure they are 
functioning. 

Sequencer Test The sequencer, the state machine that controls acquisition storage, is 
tested by first verifying that all of the sequencer registers are operating. After the 
registers are checked, the combinational logic of the storage qualification is verified. 
Then, both the occurrence counter and the sequencer level counter is checked. 

Passing the sequencer test implies that all 12 available sequence levels are functioning and 
that all possible sequence level jumps can occur. Also, passing this test implies that 
user-defined ANDing and ORing of storage qualified data patterns will occur, and that the 
occurrence counter that appears at each sequence level is functioning. 

Chip Clock Test The sample clock generator on the acquisition ICs are tested by first 
checking the operation of the clock optimization circuit. The state acquisition clock paths 
are then checked to ensure that each state clock and clock qualifier are operating by 
themselves and in all possible clock and qualifier combinations. The timing acquisition 
optimization circuit is then operationally verified. Finally, the timing acquisition 
frequency divider (for slower timing sample rates) is checked. 

Passing the chip clock test implies that each acquisition IC can generate its own master clock 
whether the clock is generated using a combination of external clocking signals (state mode) 
or internal sample clock signals (timing mode). 
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