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HP 1660C-Series and HP 1660CS-Series Logic
Analyzers

The HP 1660C-Series are 100-MHz State/500-MHz Timing Logic Analyzers.

The HP 1660CS-Series includes all the features of the HP 1660C-Series, as wellas a
2-channel, I GSa/s oscilloscope.

Features
Some of the main features of the HP 1660C-Series Logic Analyzers are as follows:

128 data channels and 6 clock/data channels in the HP 1660C

96 data channels and 6 clock/data channels in the HP 1661C

64 data channels and 4 clock/data channels in the HP 1662C

32 data channels and 2 clock/data channels in the HP 1663C
3.5-inch flexible disk drive

540 MB hard disk drive

HP-IB, R3-232-C, and Centfronics printer interfaces

Variable setup/hold time

4k states deep memory on all channels with 8k in half channel mode
Marker measurements

12 levels of trigger sequencing for state and 10 levels of sequential triggering for
timing

100 MHz time and number-of-states tagging

Full programmability

DIN mouse

DIN keyboard support

The HP 1660CS-Series Logic Analyzers also include the following features:

1GSa/s digitizing for 250 MHz bandwidth single shot oscilloscope
8000 samples per channel

Automatic pulse parameters
displays time between markers, acquires until specified time between markers is
captured, performs statistical analysis on time between markers

Lightweight miniprobes

Options

Optional Thinlan and Etherwist LAN ports
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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 1660C/CS-Series Logic Analyzers.

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

01660E24

The HP 1660-Series Logic Analyzer




In This Book

This book is the service guide for the HP 1660C/CS-Series Logic Analyzers and is divided into
gight chapters.

Chapter 1 contains information about the logic analyzer and includes accessories,
specifications and characteristics, and equipment required for servicing.

Chapter 2 tells how to prepare the logic analyzer for use.

Chapter 3 gives instructions on how to test the performance of the logic analyzer.
Chapter 4 containg calibration instructions for the logic analyzer.

Chapter b coniains self-tests and flowcharts for troubleshooting the logic analyzer.

Chapter 6 tells how to replace assemblies of the logic analyzer 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 logic 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 1660C/CS-series logic analyzers.

Aceessories Suppled

Probe tip assemblies

Probe cables

Grabbers (20 per pack)

Probe ground (b per pack)
Demo Training Kit

HP 1660C User’s Guide
Symbol Utility (disk and manual)
Accessories Pouch

RS8-232-C Loopback Connector
PS2 Mouse

Note 1 Quantities: 8- 1660C.CS
§-1661C.C8
4 -1662C.CS
2 - 1663C.CS

Note 2 Quantities: 4 - 1660C.C3
3-1661C.CS
2-1662C.C8
1-1663C.CS

In addition to the above, the following accessories are supplied with the HP 1660CS Series

Logic Analyzers.

Accessories Supplied
10:1 probes

BNC miniprobe adapter
HP 1660CS User’s Guide

*  Either an HP 1660CS User’s Guide or an HP 1660C User’s Guide is supplied, but not both.

Accessories Available

Other accessories available for the HP 1660C/CS Series Logic Analyzer are listed in the

HP Part Number
01650-61608
01660-61605
5090-4356
5959-9334
[2433-60009
01660-99016
E2450A
01660-84501
01650-63202
A2830B

HP Part Number
10430A
1250-1454
01660-99019

Accessories for HP Logic Analyzers brochure.

Qty
Note 1

Note 2
Note 1
Note 1

1
1
1
1
1
1

Qty
2
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General Infarmation
Specifications {logic analyzer)

Specifications (logic analyzer)

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

Maximum State Speed

Minimum State Clock Pulse Width™
Minimum Master to Master Clock Time
Miniraum Glitch Width*

Threshold Accuracy

Setup/Hold Time:"
Single Clock, Single Edge

Single Clock, Multiple Edges

Multiple Clocks, Multiple Edges

100 MHz

3.5ns

10.0mns

3.5ns

+ (100 mV + 3% of threshold setting)

{.0/3.5 ns through 3.5/0.0 nis,
adjustable in 500-ps increments
0.0/4.0 ns through 4.0/0.0 ns,
adjustable in 500-ps increments

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

* Specified for aninput signal VH =—0.3V, VL= -1.7 ¥V, slew rate = 1 V/ns, and threshold =--1.3 V.




weneral information
Specifications (oscilloscope)

Specifications (oscilloscope)

The HP 1660CS Logic Analyzers also include the following specifications:

Bandwidth & DC to 250 MHz (real time, de-coupled)
Time Interval Measurement Accuracy(*’ 2) +[(0.005% X At)+
(2 x 107% x delay setting)+150 ps]
DC Oifset Accuracy(*) +(1.0% of channel offset + 2.0% of full scale)
Voltage Measurement Accuracy(*’ 3 * [(1.5% of full scale + offset accuracy)
+ (0.008 x V/div)]
Trigger Sensitivity"” DC to 50 MHz: 0.063 x full scale,
50 to 260 MHz: 0.125 x full scale
Input R (selectable) 1 MQ: £1%, 50 Q: +1%

* Specifications (valid within £ 10® C of auto-calibration temperature, excluding bandwidth—see note 1 for handwidth specification.
1. Upper bandwidth reduces by 2.5 MHz for every degree € above 35° C.

2. Specification applies to the maximum sampling rate. At lawer rates, the specification is:: [{0.005% x At}+(2 x 107 x delay setting) +

{0.15 x sample intervai}] for bandwidth limited signals {t; = 1.4 x sample interval). Sample interval is defined as ?En?ﬁ}ém

3. Digitizing level = (#vertical divisions)g|l, &), where L§B=2¥=inA0C
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Weneral intormation
Characteristics (logic analyzer)

Characteristics (logic analyzer)

These characteristics are not specifications, but are included as additional information.
Full Channel  Half Charmnel

Maximum State Clock Rate 100 MHz 100 MHz
Maximurn Conventional Timing Rate 250 MHz 500 MHz
Maximum Transitional Timing Rate 125 MHz 250 MHz
Maximum Timing with Glitch Rate N/A 125 MHz
Memory Depth 4K 8K
Channel Count:

HP 1660C,CS 136 68

HP 1661C,CS 102 51

HP 1662C,CS 68 34

HP 1663C,CS 34 17

* For all modes except gliteh.

Characteristics (oscilloscope)

The HP 1660CS Logic Analyzers also include the following characteristics:

Maximum Sample Rate 1 Gigasarnple per second

Number of Channels 2

Rise Time™ 1.4ns

ADC 8-bit real time

Vertical Resolution 8 bits over 4 vertical divisions (£ 0.4%)
Waveform Record Length 8000 points

Vertical (DC) Gain Accuracy® +1.25% of full scale

Input Coupling 1 MQ: ac and DC, 50 Q: DC only

Input C Approximately 7 pF

1. Rise time is calculated from the formula: t;:ﬁ%

2. Vertical gain accuracy decreases 1.08% per degree C from software calibration temperature,
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Eenerat Informaton

Supplemental Characteristics (logic analyzer)

Supplemental Characteristics (logic analyzer)

Probes

Input Resistance

Input Capacitance
Minimum Voltage Swing
Thl:eshold Range

Maximum Input Voltage

State Analysis
State/Clock Qualifiers
Time Tag Resolution”

Maximum Time Count
Between States

Maximum State Tag Count”

Timing Analysis
Sample Period Accuracy
Chanmnel-to-Channel Skew

Time Interval Accuracy

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/Eidge Recognizers

Maximum Glitch/Edge Width

100 k2, + 2%
~8pl
500 mV, peak-to-peak
+ 6.0V, adjustable in 50-mV increments, CAT 1

+ 40 vollts, CAT' 1

1660/61C,CS - 6; 1662C,CS - 4; 1663C,CS - 2
& ns or 0.1%, whichever is greater

34 seconds
4.29x10°

0.01 % of sample period
2 ns, typical

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

125 MHz, maximum
12
10

1,048,575
10

136 channels in HP 1660C,CS, 102 channels in HP 1661C,CS,
68 channels in HP 1662C,CS, 34 channels in HP 1663C,C3

2

32 bits each

2

400 ns to 500 seconds
2 (timing only)

136 channels in HP 1660C,CS, 102 channels in HP 1661C,CS,
68 charmels in HP 1662C,CS, 34 channels in HP 1663C,CS

*Maximumn state clock rate with ime or state tags onis 100 MHz. When all pods are assigned to a state or timing machine, time or

state tags halve the memory depih.
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eneral iInformanon
Supplemental Characteristics {logic analyzer)

Measurement and Display Functions

Displayed Waveforms 24 lines maxinm, 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 halés
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 Forrmat menus for identifying
high, low, or changing states on the inputs,

Markers Two markers (X and O) are shown as vertical 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.

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 and Timing
Waveforms can be time-correlated on the same displays.

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

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

Symbols 1,000 maximum. Symbols can be downloaded over R5-232 or HP-IB.
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lseneral Informatron
Supplemental Characteristics (logic analyzer)

Marker Funetions

Time Interval The X and O markers measure the time interval between a point on a
timing waveform and the frigger, two points on the same timing waveform, two points on
different waveforms, or two states (fime tagging on),

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

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

Statistics X and O 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. Stafistics are minirnum X to O time, maximum X to O time,
average X to O time, and ratio of valid runs to total runs.

Aunxiliary Power
Power through cables 1/3 amp at 5 V maximum per cable

Operating Environment

Temperature 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).

Humidity Instrument, probe lead sets, and cables, up to
80% relative humidity at +40 °C (122 °F).

Altitude To 8067 m (10,000 ft).

Vibration 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.

Dimensions
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Product Regulations

General Information
Supplemental Characteristics {oscilloscope)

Safety IEC 348: 1978 / HD 401 51:1981
UL 1244
CSA Standard C22.2 No.231 (Series M-89)
EMC This product meets the requirement of the European
ISM i-A Communities (EC) EMC Directive 89/336/EEC.
Emissions ENB5011/CSIPR 11 (ISM, Groupl,Class A equipment)
Trarnunity EN50082-1 Code! Notes®
IEC 5565-2 1
IEC 556-3 1
IEC 801-2 (ESD)4kV CD, 8kV AD 3 A
IEC 801-3 (Rad.) 3V/m 1 A
IEC 801-4 (EFT) 1kV 1 A B
!performance Codes:
1 PASS - Normal operations, no effect.
2 PASS - Temporary degradation, sell recoverable.
3 PASS - Temporary degradation, operator intervention required.
4 FAIL - Not recoverable, component damage.
Notes
A. TTL logic threshold, all cables disconnected, scope inputs
terminated into 50 ohrmns.
B. The HP-IB, Printer, RS-232, and LAN cables were temporarily
attached for the appropriate EFT test.
Supplemental Characteristics (oscilloscope)
Vertical (at BNC)
Vertical Sensitivity Range 4 mV/div to 10 V/div in 1-24 increments
{1:1 Probe)
DC Offset Range (1:1 Probe)
Vertical Sensitivity Awvailable Offset
4 mV/div to 100 mV/div 2V
>100 mV/div to 500 raV/div 10V
>B00 mV/div to 2.5 V/div B0V
»2.5 V/div to 10 V/div 2650 V
A Probe Factors Any integer ratio from 1:1 to 1000:1
Maximum Safe Input Voltage 1 MQ: +260 V [DC + peak ac (< 10 KHz)], CAT I
50 Q: 5 VRMS
Channel-to-Channel Isolation DC to 50 MHz: 40 dB, 50 MHz to 260 MHz: 30 dB
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eneral Inftormanon

Supplemental Characteristics (oscilloscope)

Timebase
Range
Resolution

Delay Pre-trigger Range

Delay Post-trigger Range

Triggering
Trigger Level Range

Trigger Modes
Immediate

Edge

Pattern

Pattern Duration

Pattern Occurrence

Auto-Trigger

Events Delay

Intermodule

External

1 ns/div to 5 s/div

20 ps

Time/div Setting Available Delay
1 usto b s/div -8 x (s/div)

1 ns to 500 ns/div -4 ps

Time/div Setting Available Delay
100 ms to 5 s/div 2.5ks

1 ps to 50 ms/div 33,500 x (s/div)
1ns to 500 ns/div 16.7 ms

Within display window (full scale and offset)

Triggers immmediately after arming
condition is met,.

Triggers on rising or falling edge of

any internal channel, count adjustable from
1 to 32,000.

Triggers on entering or exiting a
specified patiern of both internal
channels, count adjustable from 1 to 32,000.

Triggers on pattern duration specified
across one or both channels. Modes are
"Present<", "Present>", and "Range."
Patterns longer than 20 ns but shorter
than 160 s can be detected.

Triggers on entering or exifing a
specified pattern across one or both channels.

H enabled, the module will self-trigger
if no trigger condition is found within
approximately 50 ms after arming.

The trigger can be set to occur on the
nth edge or pattern, as specified by the
user. The number of events (n) can be
set from 1 to 32,000 events. Maximum
court frequency is 70 MHz.

Arms another measurement module or
triggers the rear panel BNC.

If enabled, the oscilloscope will trigger
on an ECL level signal (-1.3 V).
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Digitizer
Resolution
Digitizing Rate
Digitizing Technique

Acquisition Memory Size

Waveform Display
Displayed Waveforms

Display Formats

Display Resolution

Display Modes
Normal (Single)
Accumulate

Average

Overlay
Connect-the-dots

Waveform Reconstruction

Waveform Math

ieneral Intermation
Supplemental Characteristics {oscilloscope)

8 bits {1 part in 256)

Up to 1 Gigasample per second
Real-time digitizing; each 8000 samples are acquired on a sing
acquisition

8000 samples per channel

Eight waveform windows maximurm, with scrolling across 96
waveforms.

Waveforms can be displayed in an overlapping and/or
non-overlapping format. Display capability of A-B and A+B is
also provided.

500 points horizontal, 240 points vertical.

New acqguisition replaces old acquisition on screen.

New acquisition is displayed in addition to previgous
acquisitions until screen is erased.

New acquisitions are averaged with old acquisitions, with
the updated waveform displayed until erased. Maximum
number of averages is 256.

Up to 8 acquired waveforms from separate channels can be
overlayed in the same display area.

Provides a display of the sample points connected by
straight lines.

When there is insufficient data to fill every horizontal
location, a post acquisition reconstruction filter fills in
missing data points for time base < 50 ns/div.

Display capability of A-B and A+B functions is provided.




yeneral Informaton
Supplemental Characteristics (oscilloscope)

Measurement and Display Functions

Time Markers Two vertical markers, X and O, are provided for measurements of time
and voltage. Capabilities are: measure voltage at point where X and O markers cross each
analog waveform; measure time from trigger to X, trigger to 0, and X to O; automatic
marker placement by specifying percentage of edge, edge number, and rising or falling
edge type; run until X to O > than, < than, in range, and not in range provides selective
event search; X to O statistics (tnean, max, and min) provide analysis of time interval
deviation. '

Voliage Markers Two horizontal markers, A and B, are provided for voltage
measurements. These markers can each be placed on any acquisition channel trace. A
delta voltage display provides delta V between markers on the same channel or between
channels.

Automatic Search Searches for a percentage voltage level at a positive or negative
edge, count adjustable from 1 to 100.

Auto Search Statisties Mean, maximum, and minimum values for elapsed time from X
to O markers for multiple runs. Number of valid runs and total nurnber of runs available.

Auvtomatic Measurements The following pulse parameter measurements can be
performed autcmatically:

Frequency Rise time + pulse width

Period Fall time —pulse width

Vp-p Preshoot V amplitude®
Overshoot

{*gives difference hetween top and base voltages; enly available over bus)

Grid Graticules can be displayed in background of waveform.

Setup Aids

Autoscale Autoscales the vertical and horizontal ranges, offset, and trigger level to
display the input signals. Requires a frequency between 50 Hz and 250 MHz.

Presets Scales the vertical range, offset, and trigger level to predetermined values for
displaying ECL or TTL waveforms.

Calibration Vertical, trigger, delay, and all defaults. Calibration factors stored in
NV-RAM on the circuit board.

Probe Compensation Source External BNC supplies a square wave approximately 0.0
mV to -800 mV into the open circuit at approximately 1000 Hz.
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Weneral informaton
Recommended Test Equipment {logic analyzer)

Recommended Test Equipment (logic analyzer)

Equipment Required

Equipment
Pulse Generator

Digitizing Oscilloscope
Function Generator

Digital Multimeter
BNC-Banana Cable

BNC Tee

Cable

SMA Coax Cable {Qty 3}
Adapter (Qty 4)

Adapter

Coupler {Qty 4)

20:1 Probes (Qty 2)

BNC Test Connector, 17x2
{Qty 1}

BNC Test Cannectar, Bx2
{Qty 4)

Digitizing Oscilloscope
BNC Sharting Cap
BNC-Banana Adapter
Light Power Meter
Alignment Tool

Critical Specifications

100 MHz, 3.5 ns pulse width,

< 600 psrise time

>5GHz bandwidthh< 58 ps rise time
Accuracy < {5){107") x frequency,
C offset voltage +6.3 V

0.1 mV reselution, 0.005% accuracy

BNC {m){f){f}

BNC (m){m} 48 inch
18 GHz bandwidth
SMA{m)-BNC(f)
SMA(f}-BNC{m}
BNC {m){m)

> 108 MHz Bandwidth

*A = Adjustment P = Performance Tests T =Troubleshooting
**Instructions for making these test connectors are in chapter 3, ‘Testing Performance.”

Recommended
Model/Part

HP 8131A Option 020

HP 541217
HP 33258 Option 002

HP 3458A

HP 11001-60001
HP 1250-0781
HP 10503A

HP 8120-4948
HP 1250-1200
HP 1250-2015
HP 1250-0216
HP 54006A

HP 546008

HP 1250-0074

HP 1251-2277
United Detector 351
§710-1300

N wa
—
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seneral Intormation

Recommended Test Equipment {oscilloscope)

Recommended Test Equipment (oscilloscope)

Equipment Required

Equipment

Signal Generator

BC Power Supply
Digital Multimeter

Power Meter/Sensor
Power Splitter
Blocking Capacitar
BNC Shorting Cap
Adanpter

Adapter

Adapter

BNC Tee

Cable

Cable

Cable (2}

*A = Adjustment

Critical Specifications

Frequency: T - 250 MHz at approx.
170 mV RMS

Output Accuracy: +1dB

1 MHz time base accuracy 0.25 ppm

Range: -35.000 to +35.000 Vdc, £1 mV

0.1 mV resalution

Accuracy: better than 0.005%
Resistance measurement: better than
0.25% accuracy

1- 250 MHz £3% accuracy
Outputs differ by <0.15 dB
BNC {m}f), 0.18 uF, £200 V

BNC (f)if} (UG-914/U)
BNCIf}-to-Duai Banana Plug
Type N{m}-to-BNC{f}

BNC (m){f)f)

Type N{m-to-m} 24-inch

50 Q BNC (m-to-m} 48-inch
50 Q BNC (m-to-m)} 9inch

C = Calibrations

Recommended
Model/Part

HP 86568 Option 001

HP 3245A Option 002
HP 3458A

HP 436/8482A
HP 116678
HP 102408
HP 1250-0074
HP 1250-0080
HP 1261-2277
HP 1250-0780
HP 1250-0781
HP 115008
HP 10503A
HP 10502A

Use*
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Preparing For Use

This chapter gives you instructions for preparing the logic analyzer for use.

Power Requirements

The logic analyzer power source requirements are either 115 V ac or 230 V ac, -22 %
to +10 %, single phase, 48 to 66 Hz, 200 Watts maxirmum power.

Operating Environment

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

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

o Temperature: +20 °C to +3b °C (+68 °F to +95 °F)

o Humidity: 20% to 80% noncondensing

Storage

Store or ship the logic analyzer in environments within the following limits:
® Temperature: -40 °C to + 75 °C (-40 °F to + 167 °F

o Humidity: Up to 90% at 65 °C

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

Protect the logic analyzer from temperature extremes which cause condensation on
the instrument.

To inspect the logic analyzer

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.

Check the supplied accessories.
Accessories supplied with the logic analyzer are listed in "Accessories” in chapter 1.
Inspect the product for physical damage.

Check the logic analyzer 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 rmade, at Hewlett-Packard’s option, without
waiting for a claim settlement.




Freparing for use
To apply power

To apply power

1 Check that the line voltage selector, located on the rear panel, is on the correct
setting and the correct fuse is installed.

See also, "To set the line voltage” on this page.

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

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

Turn on the instrument power switch located on the bottom of the front panel.

To operate the user interface

To select a field on the logic analyzer screen, use the arrow keys to highlight the
field, then press the Select key. For more information about the logic analyzer
interface, refer to the HP 1660-Series Logic Analyzer User’s Guide.

To set the HP-IB address or to configure for RS-232-C, refer to the HP 1660-Series
Logic Analyzer User’s Guide.

To set the line voltage

When shipped from HP, the line voltage selector is set and an appropriate fuse is installed for
operating the instrument in the country of destination. To operate the instrument from a
power source cther than the one set, perform the following steps.

Turn the power switch to the Off position, then remove the power cord from the
instrument.

Remove the fuse module by carefully prying at the top center of the fuse module
until you can grasp it and pull it out by hand.

EINC FILTEX
SWITCH ASSEMILY
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Freparing tor use
To degauss the display

3 Reinsert the fuse module with the arrow for the appropriate line voltage aligned
with the arrow on the line filter assembly switch.

FUSE

4 Reconnect the power cord. Turn on the instrument by setting the power switch to
the On position.

To degauss the display

I the logic analyzer has been subjected to strong magnetic fields, the CRT might
become magnetized and display data might become distorted. To correct this
condition, degauss the CRT with a conventional external television type degaussing
coil.

To clean the logic analyzer

With the instrument twrmed off and unplugged, use mild socap and water to clean the
front and cabinet of the logic analyzer. Harsh soap might damage the water-base
paint.

To test the logic analyzer

e If you require a test to verify the specifications, start at the beginning of chapter 3,
"Testing Performance."

o If you require a test to initially accept the operation, perform the self-tests in
chapter 3.

e If the logic analyzer does not operate correctly, go to the beginning of chapter 5,
"Troubleshooting."

2-4
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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, you perform software tests (self-tests) and manual performance tests on
the analyzer. The logic analyzer is considered performance-verified if all of the
software tests and manual performance tests have passed. The procedures in this
chapter indicate what constitutes a "Pass" status for each of the tests.

The Logic Analyzer Interface

To select a field on the logic analyzer screen, use the arrow keys to highlight the field,
then press the Select key. For more information about the logic analyzer interface,
refer to the HP 1660 Series Logic Analyzer User's Guide.

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. The examples in this chapter were performed using an HP 1660CS. Other
analyzers in the series will have appropriate pods showing on the screen.

With the HP 1660CS-series Logic Analyzers, ensure that the operational accuracy
calibration has been done before doing the performance verification tests (see
chapter 4).

The performance verification procedures starting on page 3-8 are each shown from
power-up. To exactly duplicate the setups in the tests, save the power-up
configuration to a file on a disk, then load that file at the start of each test.

If a test fails, check the test equipment setup, check the connections, and verify
adequate grounding. If a test still fails, the most probable cause of failure would be
the acquisition board or oscilloscope board.

Test Interval
Test the performance of the logic analyzer against specifications at two-year intervals
or if it is replaced or repaired.

Performance Test Record
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 logic analyzer 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. Before testing the performance of the logic
analyzer, warmup the instrument and the test equipment for 30 minutes.
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To perform the self-tests

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

The performance verification (PV) self-tests consist of system PV tests, analyzer PV
tests, and oscilloscope PV tests (HP 1660CS series only).

These procedures assume the files on the PV disk have been copied to the /SYSTEM
subdirectory on the hard disk drive. If they have not already been copied, insert the
PV disk in the flexible disk drive before starting this procedure.

1 Disconnect all inputs, then turn on the power switch. Wait until the power-up tests
are complete.

2 Press the System key. Select the field next to System, then select Test in the pop-up
meniL.

System W_

Herg Disk
Coanecte I To:

Setiings
I—-—\‘EPara Flextble Disk net G

COI‘&HECt

Printar [seliy Externsl [0 W Nmacu

Utilities

102 Chennel
108 HHz STAT
S00 HHz TINTE

2 Channels of
1G5/5 Single Shet t LA Setlings
Bscilloscope
25232 Setlings
S¥NBOL UTILITY l
rf #PIB settings |

3 Select the box labeled Load Test System, then select Continue.

4 Press the System key. Select the field next to Sys PV, then select System Test in the
pop-up menu.

Sys PV m_

Hard Disk
Cannecte 4 Ta:

l———|| Rg-3 Flexible Disk e

RS-232C lseli Exlernal I/0

Yirvities Frrerem—— =]
136 Chenne! 4 _ L_._.__J“-
100 MHz STATI Bl 1 ¥eqnoara
500 tHz TIHIK w1t Test
SHE By tim Tagt

2 Channels o IR
165/s Single Shot
Oscillceeopa

5232 Seltings
r| HPIB Seltings
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To perform the seli-tests

Install a formatted disk that is not write-protected into the disk drive. Connect an
RS-232-C loopback connector onto the RS-232-C port.

Select All System Tests.
You can run all tests at one time, except for the Front Panel Test and Display Test, by running

All System 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.

When the tests finish, the status for each test shows PASSED or FAILED, and the status for
the All System Tests changes from UNTESTED to TESTED. Note that the Front Panel Test
and Display Test remain UNTESTED.

( susev i System Test ]

ROM Test
stolus PASSED

D1sk Test
stotus PASSED

Lon Test
Status PASSED

Slulus PR SED

Front Panel Test

sieius PASSED status URTESTED J

R5-232C Test

Display Test
sLalus PASSED

slolus UNTESTED J

PS2 Tasl
slolus PASSED

(
(
[ HP-IB Test
(
(

T T TTT

-~ AlY System Tests
slatus

Select the Front Panel Test.
A screen duplicating the front panel appears on the screen.

a Press each key on the front panel. The corresponding key on the screen will change
from a light to a dark color. Test the knob by turning it in both directions.

b Note any failures, then press the Done key a second time to exit the Front Panel Test.
The status of the test changes from UNTESTED to TESTED.

Select the Display Test.

A white grid pattern is displayed. These display screens are not normally used, but can be
used to adjust the display. Refer to chapter 4, "Calibrating and Adjusting” for display
adjustments.

a Select Continue and the screen changes to full bright.
b Select Continue and the screen changes to half bright.
¢ Select Continue and the test screen shows the Display Test status changed to Tested.

(S m Y System Test )

Ran Test
status PRSSED

Disk Test
stelus PASSED

n Tesl
slalus PASSED

RAH Test
status PRESED

HP-IE Tesi

(
(
(erond™™ Tatler
(
(

Frunl Panel Tegt

)
)
)
)

RS~232C Test
slalug PASSED

Dlspiag Te;l
stalus

T LT TTT

P5Y Tesi

All System Tests
siatus PASSED status TESTED
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I esTng rerormance
To perform the self-tests

Select Sys PV, then select Analy PV in the pop-up menu. In the Analy PV menu,
Select All Analyzer Tests.

You can run all tests at one time, except for the Data Input Inspection, by running All
Analyzer 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.

When the tests finish, the status for each {est shows Passed or Failed, and the status for the
All Analyzer Tests changes from Untested to Tested.

e

Data Input
Inspection

Ehip 2 Teslis
status PASSED

Chip 3 Tesis
status PASSED

Chip 4 Tests Board Tests
slatus PARSSED slatug PASSED

Chip 5 Tests All Analyzer Tests
$latus PRSSED stalyus TESTED

Record the results of the tests on the performance test record at the end of this
chapter.

For the HP 1660CS-series Logic Analyzers, Select Analy PV, then select Scope PV in
the pop-up menu. In the Scope PV menu, select Functional Tests then select All
Tests.

You can run all tests at one time, except for the Data Input Ingpection, by running All Tests.
To see more details about each test when troubleshocting failures, you can run each test
individually. This example shows how to run all tests at once.

When the tests finish, the status for each test shows Passed or Failed. Record the results of
the tests on the performance test record at the end of this chapter.

Functional Tests
Cola Hemory Tesi D/A Test
S1atus PASSED Stalus  PASSED
Timebase Test Trigger Test
Status FASSED Status  PASSED
A0 Test g Test
Stlatus PASSED Stalus  PASSED
PLEASE DISCORNECT ALL IWPUTS Al Tests

12 To exit the test system, press the System key, then press the Select key. Select Exit
Test, then select Exit Test System.
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To make the test connectors (logic analyzer)

The test connectors connect the logic analyzer to the test equipment. The following
materials are required to make the test connectors.

Materials Required

Description Recommended Part Oty
BNC {f} Connector HP 1250-1032 5
100 £2 1% resistor HP 0698-7212 8
Berg Strip, 17-by-2 1
Berg Strip, 6-by-2 4
20:1 Probe HP 540064 2
Jumper wire

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

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

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

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

Solder the ground tab of the BNC conmector to the center pin of the other row on the

Berg strip.

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.

¢ M0

]

ﬁ

Jumper (2}

r/ 20:1 Probe
100 ohm 1%
RF Resister {2)

Bx? Herg Strip

BNC Pgnel Mounl Connector
16550206
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To make the test connectors {logic analyzer)

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

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

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

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

Jumpers {2}

17x2 Berg Strip

BNC Ponel Mount Connaclor
16250E05
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To test the threshold accuracy (logic analyzer)

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

¢ Clock and data channel threshold accuracy.

These instructions include detailed steps for testing the threshold settings of pod 1.
After testing pod 1, cormect 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.

Each threshold test tells you to record the voltage reading in the performance test
record located at the end of this chapter. To check if each test passed, verify that the
voltage reading you record is within the limits listed on the performance test record.

Equipment Required

Equipment Critical Specifications Recommended Model/Part
Digital Multimeter 0.1 mV resolution, 0.005% accuracy HP 3458A
Function Generator Accuracy £ (5)(10‘6} x frequency, HP 3325B Option 602
DC offset voltage 6.3 V
BNC-Banana Cable HP 11301-60001
BNC Tee HP 1250-0781
BNC Cable HP 10503A
BNC Test Cannector,
17x2
Set up the equipment

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

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

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

¢ Monitor the function generator DC output voltage with the multimeter.

3-8
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1esting Performance
To test the threshold accuracy {logic analyzer)

Set up the logic analyzer

1 Press the Config key.

2 Unassign Pods 3 and 4, Pods 5 and 6, and Pods 7 and 8. To unassign the pods, select
the pod field. In the pop-up menu, select Unassigned.

) T )
analyzer t Anslyzer 2
Rame: | MACHINE 1

Unessigned Pogds

Type: Timing Type: [

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.

i AN

33258

MAIN  SYNC
SIGNAL  OUT
2 @

I




Iestng rerormance
To test the threshald accuracy (logic analyzer)

Test the TTL threshold

1 Pressthe IFormat key. Select the field to the right of Pod Al, then select TTL in the
POp-up meni.

2 On the function generator front panel, enter 1.750 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 ata
logic high.

(anaigzer]( Format  HACHINE 1 _} m

Fiming Acquisilion Hode Sunbols
Conventional Full Chanpe} 250 fHz 4

Clock Tnputs | (Po¢ Az ) T J{Pod At J( TTL )

e = e m———

C' Laoeis ‘) ) 15 TR LLLTe a5 ... 8 ... 0
Ceor | [+]] T, [[ererersvarrerres
Lan2
Lab¥
Laba
Labs
Lebs
L2b7
Lebg

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.

(Pratyzer )( Formot  naCHINE 1)
Timing Acqulsilion Hode
[ Conventionsl Full Chennel 250 MHz ]

Clock Taputs  (Pos Az I 11L J{Pod ar ) 1L )
T-_J3E1———j
$Llabels + fd 15 LY ... 0 315 .87 LG
tast | [+ ] R [[rrereveree yvw—
Lab2
L
Lab4d
LobS
L.0b6
Lab7
Lang
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To test the threshold accuracy (logic analyzer)

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.

Timing ACquisiticen Hooe Sumbol
Convenlional Full Channel 250 MMz gmbel s

Clock Inputs |(Ped a2 ) TTL J(Poa A1 )L TiL )

l ana!gzer)( Format  HACHINE 1 ;

rwmmfﬁilww~j L ———
Lr toeels + BJo 35 TCRT 5 ... 87 .. .. @
Labl I T P T[S
LLap2
Lab3
Laba
Labs
Labo
Lob?
Labd
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To test the threshald acearacy (logic analyzer)

Test the ECL threshold

1 Select the field to the right of Pod Al, then select ECL in the pop-up menu.
2 On the function generator front panel, enter —1.160 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-mV 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.

{qulgzer]( Foarmel  MACHTNE 1 ) @
Timing Acguisilion Hode sumbol
Conventionsl Full Chonnel 250 HHz ymbels

ciock Inputs | [Poo Az J{ 17 J{Pod A1 H_ECL )

(—-—JIL—]
* Lobeis £ WETTTTEITIIUE GSTIITERLTG
LY [ S | RO | ovsees oveeseres |

Lab2
Labd
Labd
Laps
Labe
Lab7
Labg

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 are at a
logic high. Record the function generator voltage in the performance test record.

((Anatyzer )(_Format_ nAcHINE | )

Timing Acquisition Hode N \
Conventional Full Channel 250 HHz ymbals
clock Inputs | (Peo A2 J( 1L Y(pos a1} EcL )

,—-'.l.'»—j P
+ Lopels + 4 T8TTTUEFTUTTA s L. BF ... 0
Lan! \ N T [Freseremraverens
Lab?
Lab3

Labd
Lans

Labt
Las?
Lasd
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To test the threshold accuracy (logic analyzer)

Test the — User threshold

1 Move the cursor to the field to the right of Pod Al. Type -6.00, then use the left and
right cursor control keys to highlight V. Press the Select key.

2 On the function generator front panel, enter —5.718 V41 mV DC offset. Use the
multimeter to verify the voltage.

The activity indicators for pod 1 shouid show all data channels and the J-clock channel at a
logic high.

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

{(Cansigzer )" Formet HACHINE 1) i Canciel §

Timing Acquisitlion Node Symbol
Conventiona) Full Channel 256 My u ¥

Clock Inputs |(Pod A2 J{_ 7L J{Pog &1 ) _-6.00v}

(Llehele v ) AR R AR AP - N
Labl [ T [[Forreeemeraanens ]

Lab2

Labl
Lapd
LabS
Labé
Lab?
Lasg

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

(Anaigzer)( Format  NACHIME 1 ] Bun

Timing Acquisitlon Hode Sumnots
Conventionat Fuil Chapnel) 250 HHz ymeo

Ciock Inputs J{Pod a2 J( TTL )(Pag a1 J(-6.00v}
, R 15087 ... 015 ... 87 .....0
Labi [ ST | eevees Tirereer
Lan2
Lon3
Labd
1335
Lezo
Lab7
Leas
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To test the threshold accuracy (fogic analyzer)

Test the + User threshold

1 Move the cursor to the field to the right of Pod Al. Type +6.00, then use the left and
right cursor control keys to highlight V. Press the Select key.

2 On the function generator front panel, enter +6.282 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-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.

(CAnatyzer J( Format  nACHINE 1 )
Timing Acquisitiion Hode 5 !
Conventional Full Chaanel 250 fK2 ymuols

clock Tnputs | {Pod a2 )Tt J(Pog a1 ) s.00v)
BRI ETIIEIIS

Latt 'l LT T

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.

(anoiyzer J( Formet  nACHINE | )

Timing Acqulsition Hod
[Cnnvenllrn:? Full Ehaﬁzel ;50 NHZ ]
Clock Inputs |(Pod A2 J{ T1L J(Poc a1 ) &.00v]

(-mejilu——) - mmmmmmmmmmmm——a-
3 Labels + Ky 18 TTTRTTITTTTG 45 .. 87 ... 0
tabi i _E |_ ,,,,,,,,,,,,,, ” [N i

Lab2

Lab3

tLabd
Labs
Lobi
Lab?
LAbE
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To test the threshold accuracy (lagic analyzer)

Test the 0 V User threshold

Move the cursor to the field to the

multimeter to verify the voltage.

right of Pod Al. Type 0, then press the Select key.

On the function generator front panel, enter +0.102 V £1 mV DC offset. Use the

The activity indicators for pod 1 should show all data channels and the J-clock channel at a

logic high.

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.

{ Analyser J{ Format

(

HACHIHE 1

Timing Acgquisition Hode
Convenlional Full Chanpnel 250 RHz

J

KJ

Clock Inputs  }{Pec Az J( L {Fea a1 ) o.60v}

----------------

Lab2
Lab3

Labd
Labs
Labd
Lab?
Labd

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.

(Anatyzer ) Formet  nACHIME 1 |

Timing Acquisition Hode
Conventional Full Channel 250 fHz

)

-
|5gmb0!s

-l
4+ Labels 3

i

ciock Inputs |(Poa Az J{ TTL J{Peg a1 J{ ©.00v]

o BT ... ©

Labl

I

Lab2
Lab3

Labd
Lab5
Labs
Lab?
LabB
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To test the threshold accuracy (logic analyzer)

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 o the cutput of the function generator until all pods have
been tested.

To unassign a pod pair and assign the next ped pair to be tested, press the Config key. Select
the pod pairs, then select assign or unassign in the pop-up menu.

Start with "Test the TTL threshold" on page 3-10, substituting the next pod to be
tested for pod 1.
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To test the glitch capture (logic analyzer)

Testing the glitch capture verifies the performance of the following specification:

¢ Minimum detectable glitch.
This test checks the minimum detectable glitch on sixteen data channels at a time.

Equipment Required

Equipment Critical Specifications Recommended Model/Part
Pulse Generator 100 MHz 3.5 ns pulse width, <600 psrise time  HP 8131A Option 020
Digitizing Oscilloscope = 6 GHz bandwidth, < 58 ps rise time HP 541217

SMA Coax 18 GHz bandwidth HP 8120-4948

{Qty 3)

Adapter (Qty 4} SMA(m}-BNC{f) HP 1250-1200

Coupler [Qty 4) BNC {m)(m) HP 1250-0216

BNC Test Connector,

6x2 {Qty 4)

Set up the equipment

1 Turn on the equipment required and the logic analyzer. Let them warm up for

2

30 minutes before beginning the test if you have not already done so.
Set up the pulse generator.

Pulse Generator Setup

Channel 1 Channel 2 Period
Delay: O ps Delay: Ops 220ns
Width: 35ns Width: 3.5ns

High: -09V High: -0.9V

Low: -1.7V Low: —1.7V
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Set up the oscilloscope.

Oscilloscope Sefup

Time Base Display DeltaV Delia T
Time/Div: 1,00 ns/div maode: avg V markers on T markers on
delay: 17.7000 ns # of avy: 16 marker 1 position: Chan 1 start on: Pos Edge 1
screens: dual marker 2 position: Chan 2 stop on: Pos Edge 1
Channel
Channel 1 Chanrel 2
Display on on
Probe Atten 20,00 20.00
Volts/Div 400 mV 400 mV
Ofiset -1.3000 V -1.3000V
Set up the logic analyzer

Press the Config key. Assign all pod fields to Machine 1. To assign the pod fields,
select the pod fields, then select Machine 1 in the pop-up menu.

In the Analyzer 1 box, select the Type field. Select Timing in the pop-up menu.

o)t ) [corcat
Analyzer | Rhalyzer 2
Meme: | HACHINE |
Type: Type: ot Unpssigned Pods

Connect the logic analyzer

Using SMA cables, connect the oscilloscope to the pulse generator channel 1
Output, channel 2 OQutput, and Trig Output.

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

You will repeat this test for the remaining combinations.
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To test the glitch capture (logic analyzer)

The table includes all the HP 1660C/CS Series. Use the pods that correspond to your

logic analyzer:

HP 1660C/CS - pods 1 through 8

HP 1661C/CS - pods 1 and 2, pods 3 and 4, and pods 5and 6
HP 1662C/CS - pods 1 and 2, and pods 3 and 4
HP 1663C/CS -peds 1 and 2

Connect the Logic Analyzer to the Pulise Generator

Testing
Combinations

1

To HP 8131A
Channe! 1 Output

Pod 1
ch®,2 4,86,
J-clock

Pod 1
ch 8,10, 12, 14,
J-clock

Pod 2
ch0,24,86,
K-clock

Pod 2
¢h 8,10, 12,14,
K-clock

Pod &
ch@,2, 4,6,
N-clock {1661C only}

Pod 5
ch 8,10, 12, 14,
N-clock {1661C only}

Pod 6

¢h0,2,4,6,

P-clock (1661C only)
Pod 6

c¢h 8,10, 12, 14,
P-clock {1661C only)

To HP B131A
Channel 1 Output

Pad 1
ch1,3,57

Pod 1
ch9,11,13,15

Pod 2
cht,357

Pod 2
ch9,11,13,15

Pod 5
ch1,3,57

Pod 5
ch9,11,13,15

Pod 6
ch1,3,57

Pod 6
ch 9,11, 13,15

To HP B131A
Channel 2 Qutput

Pod 3
ch0,2,4,8,
L-clock

Pod 3
ch 8,10, 12, 14,
L-clock

Pod 4
ch{,2. 4,8,
M-clock

Pod 4
ch8, 10,12, 14,
M-clock

Pod?7
ch0,2,4,5,
N-clock (1660C only)

Pod7
ch 8,10, 12,14,
N-clock (1660C only)

Pod 8
ch{,2,4,6,
P-clock {1660C only)

Pod 8
ch 8,10, 12, 14,
P-clock (1660C only)

i

0eocnn

W

Poos 1357
a8
a5

To HP 8131A
Channel 2 Qutput

Pod 3
ch1,357

Pod 3
ch9, 11,13, 15

Pod4
ch1,357

Pod 4
chg 11,1315

Pod 7
ch1,3,57

Pod 7
ch9,11,13,15

Pod8
ch1,3,57

Podg
ch9,11,13,15
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Test the glitch capture on the connected channels

Set up the Format menu.

a Press the Format key.

b Select the field to the right of each pod, then select ECL in the pop-up menu. Use the
Imob to access pods not shown on the screen (to activate the knob for pods, use the
cursor to select the Pods field and push Select). ‘

¢ Select Timing Acquisition Mode, then select Glitch Half Channel 125 MHz.

Turn on the channels that correspond to the channels being tested.

The channels being tested are the channels connected to the pulse generator in "Connect the

logic analyzer."

a Select the pod field, then select one of the two pods in the pop-up. Move the cursor to
the channel assignment field of the pod and press the Clear entry key until all
channels of the pod are de-assigned (all periods). Press the Done key.

b Select the bit assignment field for the pod. Using the arrow keys, move the selector to
a channel, then press the Select key. An asterisk means that the channel is turned on.
Press the Done key when the channels being tested are tirned on.

¢ Access the next pod, then turn on the channels being tested umtil all pod channels
being tested are turned on.

d Turn on the clock/data channels that correspond to the clocks being tested. Turn off
the data channels and clock/data channels that are not being tested.

( Annlgzer}( Formet  HACHINE 1 }

Timing Acquisition Fod
[ Siiteh | al! Thomnel | 125 s ]
(roo as ) e J{poc a3 J{ Ect J{poam ) ECL )

vabi | [ 1P e I
Lab2
Lon?
Lobd
Labs
Lané
Lab?
Lobd
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3 Set up the Trigger menu.
a Press the Trigger key.
b Select Modify Trigger, then select Clear Trigger, then select All.

{Analg:erj( Trigger HACHINE | J

Timing Sequénce Levels Tn:aeg Arming
- Control
R on o s :
@ TRIGEGER op "a” > 8 n Acquisition
Contral

Trigger

=%

ChHex
(fonei ()
(eagez HC )

4 Using the Precision Edge Find in the Delta T menu of the oscilloscope, verify that
the pulse widths of the pulse generator channels 1 and 2 are 3.450 ns, +50 ps or —-100
ps. If necessary, adjust the pulse widths of the pulse generator channels 1 and 2.

5 Set up the Waveform menu to view all the channels.
a Select one of the Glitch labels, then select Delete All in the pop-up menu.
b Select All, then select continue.
¢ Press the Select key, then select Insert in the pop-up menu.
d Press the Select key, then select Sequential in the pop-up menu.
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6 On the logic analyzer, press the Run key. The display should be similar to the figure
below.

((Aratuzer ) raverorm nscuine 1 ) (Aeq. Control)
Current Sample Period = 0.000 n$ ‘
off

Hexl Sample Pertod = 8.000 ns

e
Dalay Herkers Acquisition Time
0 s arf 23 Aug 1993 13:57150
1 d

T P C T L T T 1T
G © €3 08 G £ OF £ 0 G €3 CB €3 G0 €3 b 3
COOOOO e G NG Loy

7 On the pulse generator, enable Channel 1 and Channel 2 COMP (with the LED on).

8 Onthe logic analyzer, press the Run key. The display should be similar to the figure
below. Record Pass or Fail in the performance test record.

) () ()

Current Sample Periog = B.00¢ ns
Hext Somple Period = 8.000 ns

CUDODUODDUOT OO0 DO
e e

[ B, L S B AL

Test the next channels

® Return to "Connect the logic analyzer" on page 3-18 and connect and test the next
combination of data and clock channels until all pods are tested.
To access pods 2, 4, 6§, or 8 in the Format menu, select pods 1, 3, 5, or 7 fields, then select the
other pod in the pop-up menu. Use the knob to access pods that are not shown on the screen.
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To test the single-clock, single-edge, state acquisition
(logic analyzer)

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

e Minimum master-to-master clock time

e Maximum state acquisition speed

Setup/Hold time for single-clock, single-edge, state acquisition
¢ Minimurm clock pulse width

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

Equipment Required

Equipment Critical Specifications Recommended Model/Part
Pulse Generator 100 MHz 3.5 ns pulse width, < 600 ps rise time HP 8131A option 020
Digitizing Oscilloscope 2 6 GHz bandwidth, < 58 ps rise time HP 541217

Adapter SMA(m}-BNCH) HP 1250-1200

SMA Coax Cable {Qty 3) 18 GHz bandwidth HP 8120-4948

Coupler BNC{m){m) HP 1250-0216

BNC Test Connector,

6x2 {Qty 4)

Set up the equipment

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.

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

Pulse Generator Setup

Channel 1 Channel 2 Period
Delay: O ps Doub: 100ns 20 ns
Width: 3.5 ns Width: 3.5ns

High: -0.9V High: -0.9V

Low: -1.7V Low: -1.7V

b Disable the pulse generator channel 2 COMP (with the LED off).
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Set up the oscilloscope.

Oscilloscope Setup

Time Base Display DeftaV Delta T
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 Z position: Chan 1 stop on: Neg Edge 1
Channe!l
Channel 1 Channel 2
Display on on
Probe Atten 20,08 20.00
Offset -1.3V -1.3V
Volts/Div 400 mV 400 mV
Set up the logic analyzer

Set up the Configuration menu,
& Press the Config key.

b Inthe Configuration menu, assign all pods to Machine 1. To assign the pods, select
the pod fields, then select Machine 1 in the pop-up menu.

¢ Select the Type field in the Analyzer 1 box, then select State.

(Anoiyzer ) configurstion ) L]
Analyzer | Anolyzer 2
Name s [ HACHINE 1
Type: { State Types ore Unassigned Pos
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2 Set up the Format menu.

a

b

Press the Format key. Select State Acquisition Mode, then select Full Chanmel/4K
Memory/100MHz,

Select the field to the right of each pod, then select ECL in the pop-up menu. Use the
knob to access pods not shown on the screen.

(nnnlgzer]( Formal  MACHINE 1 ] _
Stale Acgquisitien Hode Haster Clock
Fult Chaanel /4K Memory/1000Hz || J1 Symbots
(Pod az J{Ecc )(Poaaz ) Eer J(Poa a2z ) Ect )
[ p?,{f'g, + [ Haster Clock )( Hagler Clock )( Haster Ciock J
Glevetes) o o or .o 15 870 1587 o
wi | [+ [ s I |
Lab2
Lab3
Lap4
Labs
Labé

Lab7
Land

3 Set up the Trigger menu.

a

b

Press the Trigger key. Select Modify Trigger, select Clear Trigger, then select All in
the pop-up menu.

Select Count Off. Press Select again, then select Time in the pop-up menu. Select
Done to exit the menu.

Select the field labeled 1 under the State Sequence Levels. Select the field labeled
"anystate,” then select "no state.” Select Done to exit the State Sequence Levels menu.

Select the field next to "a," under the labe] Labl. Type the following for your logic
analyzer, then press the Select key.

HP 1660C/CS - "0DAAT HP 1662C/CS - "00AA"
HP 1661C/CS — "002A" HP 1663C/CS — "000A"
(anavyzer J( Trigaer fACHINE ¢ )

Stale Seguence Levels T’TEE arming
Hhilg storing “ne state” - Control
TRIGGER an “&“ 1 time
Acquisition
Coptrol

Slore “angstsle” - -
E 2 Count

Time

Hodify
Trigger

il
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To test the single-clock, single-edge, state acquisition (logic analyzer)

Connect the logic analyzer

1 Using the 6-by-2 test connectors, connect the first combination of logic analyzer
clock and data channels listed in one of the following tables to the pulse generator.

If you are testing an HP 1660C or HP 1661C, you will repeat this test for the second

combination.

2 Using SMA cables, connect the oscilloscope to the pulse generator channel 1
Output, channel 2 Output, and Trig Output.

Connect the HP 1660 or HP 1661C Logic Analyzer to the Pulse Generator

Testing
Combinations

QMO0EZE

Connectto
HP 8131A
Channel 1 Output

Pod 1, channel 3
Pod 3, channel 3
Pod 5, channel 3
Pod 7, channel 3

Pod 1, channel 11
Pad 3, channel 1
Pod 5, channel 11
Pod 7, channel 11

Connect to
HP 8131A Channel
1 Qutput

Pod 2, channel 3
Pod 4, channel 3
Pod 6, channel 3
Pod 8, channel 3

Pod 2, channel 11
Pod 4, channel 11
Pod B, channel 11
Pod 8, channel 11

Connect to
HP 8131A Channel
2 Qutput

J-clock

J-clock

541217
Systam

IoeH HeEee e
o=

Is]
[Slesie el twia)

(=0 H

/

61314 ODpliorr 020

T¢ gger Channal | Thanne! £
Guyzut Dutput Duipet || Dutput Dutput
® o} c] c] ®

HH
]
J

Pods 13,57

DATA -
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To test the single-clock, single-edye, state acquisition (logic analyzer)

Connect the HP 1662C or HP 1663C Logic Analyzer to the Pulse Generator

Testing Connectto Connectto

Combination HP 8131A HP 8131A Channel

Channel 1 Dutput 1 Output

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

Connect to
HP 8131A Channel
2 Dutput

J-clock

= L300 vt Fom Jaie E00 Juus Jom |
seztr {21 [BEBS
System § gggg @

yd

81314 Ophon D20

DATA

OATA

DISEOEZS

3 Activate the data channels that are connected according to one of the previous

tables.
a Press the Format key.

b Select the field showing the channel assignments for one of the pods being tested,
then press the Clear entry key. Using the arrow keys, move the selector to the data
channels to be tested, then press the Select key. An asterisk means that a channel is
turned on. When all the correct channels of the pod are turned on, press the Done

key. Follow this step for the remaining pods.

(ﬁnalgzer}( Formal  HREHINE ! }

Stote Acquisition Hoge msler Ciock
Full Charnel/2K Hamorys100HH2

(Paa a3 J( Bt J{Pounz J( EcL )(Pou At I ECL )

(« Py ) (_naster Clock  J(_naster Clock j( master Clock )

Cany -}...:::....:.....15 ............ T |

Leab2
Lab3
Laba

Laps

Lané
Lab?
Lang
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Verify the test signal

Check the clock pulse width. Using the oscilloscope, verify that the clock pulse
width is 3.50 ns, +0 ps or —100 ps.

a

b

Enable the pulse generator channel 1 and channel 2 outputs, Leave channel 2 output
disabled.

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

In the oscilloscope Delta V menu, set the Marker 1 Posifion to Chan 2, then set
Marker 1 at —1.3000 V. Set Marker 2 Position to Chan 2, then set Marker 2 at

—1.3000 V.

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

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

PR
.....

..........
.............

CLOCK SIGNAL

.............

T
|
|
]
|
|
1
1
i
1
i
1
1

i+ (lock Puise Widih |

16555W01

Check the clock period. Using the oscilioscope, verify that the clock period is 10 nis,
+0 ps or —250 ps.

a
b

In the oscilloscope Timebase menu, select Sweep Speed 2.00 ns/div.

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

In the oscilloscope Measure menu, select Measure Chan 2, then select Period. If the
period is more than or equal to 10.000 ns, go to step 4. If the period is less than
10.000 ns but greater than 9.75 ns, go to step 3.

d Inthe oscilloscope Timebase menuy, add 10 nis to the delay.

In the oscilloscope Measure menu, select Period. If the period is more than or equal to
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 but greater than 9.75 ns (see the
following illustration).
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DATA SIGNAL

...............

; Clock Period T

16555W0Z

Checlc the data pulse width. Using the oscilloscope, verify that the data pulse width
is 3.50 ns, +0 ps or —100 ps.
a Inthe oscilloscope Timebase menu, select Sweep Speed 1.00 ns/div.

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

¢ Inthe oscilloscope Delta V menu, set the Marker 1 Position to Chan 1, then set Marker
1 at-1.3000 V. Set the Marker 2 Position to Chan 1, then set 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.

4 T
DATA 3IGNAL ' £ 1

;—-_— Data Putselwidth --—:
CLOCK SENAL E 3 :

16555W0H
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Check the setup/hold combination

Select the logic analyzer setup/hold time.
a Inthe logic analyzer Format menu, select Master Clock.

b Select the Setup/Hold field, then select the setup/hold combination to be tested for all
pods. The first time through this test, use the top combination in the following table.

Setup/Hold Comhbinations

3.5/0.0 ns
0.0/3.5ns
1.5/2.0ns
¢ Select Done to exit the setup/hold combinations.
(Anoyzer J( Formot  nACHINE 1 )
itign node Hastar Clock
Ful 0.6 ns | ISRATC T Ut Symbols
5.0/0.5 ns taster Clock
(,3 Setup/Hoid
€ 2.571.0 05 heo as,06 pods A3,Ad pods Al.AZ
el | 2.021.5 ns Q [ 3.5/0.0 nsJ [ 3.5/0.0 ns:] ]_-
g @
] 1.5/2.¢ ns peds A7.A8
— 11
L
L] | 95730 ns | Deone
Tl Dane
= | e.0s3.5 % ]
il ng —

Disable the pulse generator channel 2 COMP (with the LED off).

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
Ds.
a In the oscilloscope Delta V menu, set the Marker 1 Position to Chan 1, then set

Marker 1 at —1.3000 V, Set the Marker 2 Position to Chan 2, then set Marker 2 at

-1.3000 V.

b Inthe oscilloscope Delta T menu, select Start on Pos Edge 1. Select Stop on Pos
Edge 1.
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¢ Adjust the pulse generator channel 1 Delay, then select Precision Edge Find in the
oscilloscope Delta T menu. Repeat this step 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 i

; Satup Tume W-}

CLOCK SlGNAI“;.

16555W0L

4 Select the clock to be tested.

a Inthe Master Clock menu, select the clock field to be tested, then select the clock
edge as indicated in the table. The first time through this test, use the top clock and
edge in the following table.

Clocks

JT

KT

LT

Mt

NT

PT

b Connect the clock to be tested to the pulse generator channel 2 output.
¢ Select Done to exit the Master Cleck menu.

(Rnnluzer]{ Formal  TACHINE 1 }

Stetle Acquisition Hode Haster Crack - Sumbol
Full Channel /21 Hemory/i00mz (R SRR ymhals
Master Clock %
J7

eoeese o (1 ) k(o) t(ar)|n{arr) w(an)  e{or)

Setup/Hola

=]

Il s L

[
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Note: This step is only done the first time through the test, to create a Compare file.

For subsequent runs, go to step 6. Use the following to create a Compare file:

a Press Run. The display should show an alternating pattern of "AA" and "65". Verify the
pattern by scrolling through the display.

b Press the List key. In the pop-up menu, use the RPG knob to move the cursor to
Compare. Press Select.

¢ In the Compare menu, move the cursor to Copy Listing to Reference, then press the
Select key.

d Move the cursor to Specify Stop Measurement and press the Select key. Press Select
again to turn on Compare. At the pop up menn, select Compare. Move the cursor to
the Equal field and press the Select key. At the pop up menu, select Not Equal. Press
Done.

e Move the cursor to the Reference Listing field and select. The field should toggle to
Difference Listing.

(Bneiyzer )[ Compore HACHINE § )
- Find Error Compara Specify Stop
[Dtifereace 1isting o Full Heosuremant
tosks (%)

Label: Time
Baso> Reletive

55 8 ns
A g ns
16 ng
AR Q ns

LW =D
w
o

n
o
>
=
Z

DR =
o
o
@
=
w

Press the blue shift key, then press the Run key. If two to four acquisitions are
obtained without the "Stop Condition Satisfied" message appearing, then the test
passes. Press Stop to halt the acquisition. Record the Pass or Fail results in the
performance test record.

Test the next clock.
a Press the Format key, then select Master Clock.
b Tumn off and disconnect the clock just tested.

¢ Repeat steps 4, 6, and 7 for the next clock edge listed in the table in step 4, until all
listed clock edges have been tested.

Enable the pulse generator channel 2 COMP (with the LED on).

Check the clock pulse width.

a FEnable the pulse generator channel 1 and channel 2 outputs.

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

¢ In the oscilioscope Delta V menu, set the Marker 1 Position to Chan 2, then set
Marker 1 at -1.3000 V. Set the Marker 2 Position to Chan 2, then set Marker 2 at
—1.3000 V.

d In the oscilloscope Delta T menu, select Start On Neg Edge 1. Select Stop on Pos
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.
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10 Using the Delay mode of the pulse generator channel 1, position the pulses

11

according to the setup/hold combination selected, +0.0 ps or ~100 ps.

a Inthe oscilloscope Delta V menu, set the Marker 1 Position to Chan 1, then set
Marker 1 at —1.3000 V. Set the Marker 2 Position to Chan 2, then set 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.

¢ Adjust the pulse generator channel 1 Delay, then select Precision Edge Find in the
oscilloscope Delta T menu. Repeat this step until the pulses are aligned according to
the setup time of the setup/hold combination selected.

DATA SGNAL % I

——Seiup Tmg ~——d

1
CLOCK siGNak

16555W05

Select the clock to be tested.

a Inthe Master Clock meny, select the clock field to be tested, then select the clock
edge as indicated in the table. The first time through this test, use the top clock and
edge.

Clocks

Jd
Kl
L
Ml
N
2

b Connect the clock to be tested to the pulse generator channel 2 output.
¢ Select Done to exit the Master Clock menu (see fllustration next page).
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((Anoiyzer ) Formet  HACHINE 1 ]

Statle AcguisiiLon Node Haster Clock Sumbot
Full Channets2ic nemory/1600Hz || yrbe s
Hoster Clock %

Ji

 —

Selup/Hold

[l Ul Il Gl O Tl I | T

;

12 Press the blue shift key, then press the Run key. If two to four acquisitions are
obtained without the "Stop Condition Satisfied" message appearing, then the test
passes. Press Stop to halt the acquisition. Record the Pass or Fail results in the
performance test record.

18 Test the next clock.
a Press the Format key, then select Master Clock.
b Turn off and disconnect the clock just tested.

¢ Repeat steps 11, 12, and 13 for the next clock edge listed in the table in step 10, until
all listed clock edges have been tested.

14 Test the next setup/hold combination.
a Inthe logic analyzer Format menu, press Master Clock. {
b Turn off and disconnect the clock just tested.
¢ Repeat steps 1 through 14 for the next setup/hold combination listed in step 1 on
page 3-30, 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.

Test the next channels

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

Start on page 3-26, "Connect the logic analyzer," connect the next combination, then continue
through the complete test.
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To test the multiple-clock, multiple-edge, state acquisition
(logic analyzer)

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

¢ Minimum master to master clock time

e Maximum state acquisition speed

Setup/Hold time for multiple-clock, multiple-edge, state acquisition
e Minimum clock pulse width

This test checks two combinations of data using multiple clocks at three selected
setup/hold times.

Equipment Required

Equipment Critical Specifications Recommended
Model/Part

Pulse Generator 100 MHz 3.5 ns pulse width, < 600 ps rise time HP 8131A option 020

gitizing Oscilloscope = 6§ GHz bandwidth, < 58 ps rise time HP 541217

Adapter SMA(m}-BNC{f) HP 1250-1200

SMA Coax Cable {Qty 3) 18 GHz bandwidth HP 8120-4948

Coupler BNCim}{m) HP 1250-0216

BNC Test Connector,

6x2 (Qty 4)

Set up the equipment

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.

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

Pulse Generator Setup

Channel 1 Channef 2 Period
Delay: 0ps Doub: 10.0ns 20ns
Width: 45ns Width: 3.5ns

High: 0.9V High: -0.9V

Low: —1.7V Low: ~1.7V

b Disable the pulse generator channel 2 COMP (with the LED off).
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Set up the oscilloscope.

Oscilloscope Setup

Time Base Display DeltaV Delta T

Time/Div: 1.00 ns/div avg V markers on T markers on
#ofavg: 16 marker 1 position: Chan 1 start on: Pos Edge 1
screen: dual marker 2 position: Chan 1 stop on: Neg Edge 1

Channel

Channel 1 Channel 2

Display on on

Probe Atten 20.00 20.00

Ofiset -1.3V ~-1.3V

Volts/Div 400 mV 400 mv

Set up the logic analyzer

Set up the Configuration menu.
a Press the Config key.

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

¢ Inthe Analyzer 1 box, select the Type field, then select State.

(anatyzer ) configuration g
RAnalyzer 1 Apgiyzer 2

Tupe Tupe: o Unessigned Pods
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2 Set up the Format menu.
a Press the Format key, Select State Acquisition Mode, then select Full Channel/4X

Memory/100MHz.

b Select the field to the right of each Pod field, then select ECL. The screen does not

show all Pod fields at one time. Use the knob to access more Pod fields.

(Rnulgzer]( Fermst  HACHINE 1 } m
State Acquisitlion Hode Master Clock
Full Channel/ax Mempry/1000Hz | o1 Sumbels .
(Pod aa J{ EcL J{vos as ) ECL }(Pou Az J( ECL
(+ rods » J{ mester Ciock )( Hasler clock  }{ Hoster Clock |
.. B .. .. 0

0 L°°9's;;=} iS5 ... 87 .. 15 ... 87 .. 5 ... 87 ... 0
Labi III [ I 1T ]
Lonz
Lab3
Labd
405
Lobd
Lab7
Labd

3 Set up the Trigger menu.

a
b

Press the Trigger key. Select Modify Trigger, then select Clear Trigger, then select All.

Select the Count Off field, then select Time in the pop-up menu. Select Done to exit
the menu.

Select the field labeled 1 under the State Sequence Levels. Select the field labeled
"anystate”, then select "'no state." Select Done to exit the State Sequence Levels menu.

d Select the field next to the pattern recognizer "a," under the label Labl. Type the
following for your logic analyzer, then press Select.
HP 1660C/CS -~ "00AA" HP 1662C/CS — "00AA"
HP 1661C/CS - "002A" HP 1663C/CS - "000A"
((netyzer ){_ Trigger nachie 1) Run
Stale Sequence Levels T;Ter Arming
C] TieER o e Ty Lime: T el
i Actuisition

Control

Store “snystate” - -
Count
Time

Mod1Ty
Trlggar

e

Lab1

--GUAR
A
bbb
htted
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Connect the logic analyzer

Using the 6-by-2 test connectors, connect the first combination of logic analyzer
clock and data channels listed in one of the following tables to the pulse generator.

If you are testing an HP 1660C or HP 1661C, you will repeat this test for the second

combination,

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

the pulse generator.

Connect the HP 1660C or HP 1661C Logic Analyzer to the Pulse Generator

Testing Combinations

Connectto
HP 8131A
Channel 1 Dutput

Pod 1, channel 3
Pod 3, channel 3
Pod 5, channel 3
Pod 7, ¢channel 3

Pod 1, channel 11
Pod 3, channel 11
Pad 5, channel 11
Pod 7, channel 11

S4121T
System

00008g

Connect to

HP 8131A Channel 1

Cutput

Pod 2, channel 3
Pod 4, channel 3
Pod 6, channel 3
Pod 8, channel 3

Paod 2, channel 11
Pod 4, channel 11
Pod 6, channet 11
Pod 8, channel 11

Connectto
HP 8131A Channel 2
Output

J-clock
M-clock
N-clock

J-clock
M-clock
N-ciock

Tthage
Quirat

O]

OATA

Pods 1.3.5.7

TLK

£

Pods 2,468
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Cannect the HP 1662C or HP 1663C Logic Analyzer to the Pulse Gererator

Testing Combination

EETCEC

Cannect to Connect to Connectto
HP 8131A HP 8131A Channel 1 HP 8131A Channel 2
Channel 1 Qutput Output Output
Pod 1, channel 3 Pod 1, channel 11 J-clock
Pod 2, channel 3 Pod 2, channel 11 K-clock
Pod 3, channel 3 Pod 3, channel 11 L-¢lock
Pod 4, channel 3 Pod 4, channel 11 M-ciock
N
Bosocss 'F" e —
501217 § ga2g | ing BE
System g ggg Q i [ @Eﬁ%—ﬁgﬁ
O Al | =
| So— T

3 Activate the data channels that are connected according fo one of the previous

tables.

a Press the Format key.

b Select the field showing the channel assignments for one of the pods being tested.
Press the Clear entry key. Using the arrow keys, move the selector to the data
channels to be tested, then press the Select key. An asterisk means that a channel is
turned on. When all the correct channels of the pod are turned on, press the Done
key. Follow this step for the remaining pods.

( Analyzer ]( Formst

HMRCHINE |}

Sisile Acguisition Hode

[Full Channei/dr ﬂemorg/loonHz][Jr

Hastier Clock

)

L

Symbals

(Pod Az} EcL )(Pounz J{ EcL J(Pocm J{ EcL ]

L+ P'o"n-s * ( haster Clo

)

(s repers o ] 2TTTTOTTTT

taster Clock |
. .. 0

55 . 87 ..

{ tester €3

15 . 87 .

Labt

T

T o]

Lab2
Lobd
Lab4d
Labs
Labg
Lab?
Laps
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Verity the test signal

Check the clock pulse width. Using the oscilloscope, verify that the clock pulse
width is 3.50 ns, +0 ps or —100 ps.

a

b

Enable the pulse generator channel 1 and channel 2 outputs. Leave channel 2 output
disabled.

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

In the oscilloscope Delta V menu, set the Marker 1 Position to Chan 2, then set Marker
1 at—1.3000 V. Set the Marker 2 Position to Chan 2, then set Marker 2 at —-1.3000 V.

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

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

............... I!ili?;{?'}!};!“"l‘r:

CLOCK SiGNAL

...................................
||||||||||||||||

=

=3Clack Pulse Widih-

16555W13

Check the clock period. Using the oscilloscope verify that the clock period is 10 ns,
+0 ps or —250 ps.

a

b

In the oscilloscope Timebase menu, select Sweep Speed 2.00 ns/div.
Select Delay. Using the oscilloscope knob, position the clock waveform so that a
rising edge appears at the left of the digplay.

In the oscilloscope Measure menu, select Measure Chan 2, then select Period. If the
period is more than or equal to 10.000 ns, go to step 4. If the period is less than 10.000
ns but greater than 9.75 ns, go to the next page.

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

In the oscilloscope Measure menu, select Period. If the period is more than or equal to
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 but greater than 9.75 ns.
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U}ATA SI0NAL

; Clock Period

IML‘ »i..j:A..‘4. ‘:“”‘”“ A

16555W07]

3 Check the data pulse width. Using the oscilloscope verify that the data pulse width
is 4.5600 ns, +0 ps or —100 ps.

a Inthe 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.

¢ In the oscilloscope Delta V menu, set the Marker 1 Position to Chan 1, then set Marker
1 at —1.3000 V. Set the Marker 2 Position to Chan 1, then set Marker 2 at —1.3000 V,

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

Edge 1.

e Ifthe 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

!

Date Pulse Wigth

CLOCK SIGNAL

16555wW08
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Check the setup/hold with single clock edges, multiple clocks

Select the logic analyzer setup/hold time.
a Inthe logic analyzer Format menu, select Master Clock.
b Select and activate any two clock edges.

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

Setup/Hold Combinations

4.5/00ns
0.0/4.5ns
2.0/28ns
d Select Done to exit the setup/hold combinations.
{Tanstyzer }{{ vormel  NACHIRE 1 |
Haster Clock
b‘; 0.574.0 ns | [[EIEIRGN Symbols
4.070.5 ns| ©.074.5 ns| Master Clock
(4 Setup/Halg
(4 5.5/1-0 05 s fs,6 pods AZ.Ad pods Al.A2
1| 3.0/1.5 ns 4.570.0 ns 4.5/0.0 ns n
@

2.3/2.9 as pods AT.AB

orr
2.0/2.5 ns 4.5/0.0 ns { y
1.5/3.0 ns m
Done

1.0/3,5 ns fm——
MU

=

Disable the pulse generator channel 2 COMP (with the LED off).
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 Inthe oscilloscope Delta V menu, set the Marker 1 Position to Chan 1, then set

Marker 1 at —1.3000 V. Set the Marker 2 Position to Chan 2, then set Marker 2 at

—1.3000 V.
b Inthe oscilloscope Delta T menu, select Start on Pos Edge 1. Select Stop on Pos

Edge 1.
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¢ Adjust the pulse generator channel 1 Delay, then select Precision Edge Find in the
oscilloscope Delta T menu. Repeat this step until the pulses are aligned according to
the setup time of the setup/hold combination selected, +0.0 ps or —100 ps.

[ DATA SIGNAL ]

; Setun Time "
i T,
| CLOCK SiGNAL I

16355W09

4 Select the clocks to be tested.
a Select the clock field to be tested and then select the clock edges as indicated in the
table. The first time through this test, use the top clocks and edges (HP 1660C/CS and
HFP 1661C/CS). Note that the clocks used depends on which logic analyzer you have.

Clocks

HP 1660C/CS and HP 1661C/CS HP 1662C/CS and HP 1663C/CS
JT + MT + NT JT + KT + LT + MT

KT + LT + PT

b Conmect the rising edge clocks to the pulse generator channel 2 output.
¢ Select Done to exit the Master Clock menu.

(nnalgzerJ( Formal  FACHINE 1 |

Statle Acquisition Hode fiaster. Clock = I
Full Chonnel/2€ memory/ 10001 | LR symeols

Haster Clock %

—

JTHHTHNT

sosess 4 (1) ko) (o) |n{G ) v (G e(ew)
auas: o orr 3 (ng ) ez{_arr ) 03 (Bre ) oa ot )

| Selup/Hold

—

K= I I X

{5
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If you have not already created a Compare file for the previous test (single-clock,

single-edge state acquisition, page 32), use the following steps to create one. For

subsequent passes through this test, skip this step and go to step 6.

a Press Run. The display should show an alternating pattern of "AA" and "55". Verify the
pattern by scrolling through the display.

b Press the List key. In the pop up menu, use the RPG knob to move the cursor to
Compare. Press Select.

¢ Inthe Compare menu, move the cursor to Copy Listing to Reference, then press the
Select key.

d Move the cursor to Specify Stop Measurement and press the Select key. Press Select
again to thwrn on Compare, At the pop up menuy, select Compare. Move the cursor to
the Equal field and press the Select key. At the pop up menu, select Not Equal. Press
Done.

e Move the cursor to the Reference Listing field and select. The field should toggle to
Difference Listing.

((Anetyzer J{ Compore mACHINE 1)

Fing Error Eompare Specify Stop
lmrierence 1isting [ Fuil Measurement
Hesk>

Latels Time
Bese> Relotive
AR

55 8 ns
AR 8 ns
S5 16 ns
L] 8 ns
55 8 ns
AA 8 ns
16 ns
AA G ns
35 8 ns
AR 8 ns
35 16 ns
8 ns
8 ns

Qmmnwwdo
wn
an

AR 8 ns
55 15 ns

SR - O 0 ol
£+
kS

Press the blue shift key, then press the Run key. If 2 - 4 acquisitions are obtained

without the "Stop Condition Satisfied" message appearing, then the test passes.

Press Stop to halt the acquisition. Record the Pass or Fail results in the

performance test record.

Enable the pulse generator channel 2 COMP (with the LED on).

Check the clock pulse width.

a Enable the pulse generator channel 1 and channel 2 outputs (with the LED off).

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

¢ Inthe oscilloscope Delta V menu, set the Marker 1 Position to Chan 2, then set
Marker 1 at —1.3000 V. Setthe Marker 2 Position to Chan 2, then set Marker 2 at
-1.3000V.

d In the oscilloscope Delta T menu, select Start On Neg Edge 1. Select Stop On Pos
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.
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9 Using the Delay mode of the pulse generator channel 1, position the puises

10

according to setup time of the setup/hold combination selected, +0.0 ps or —100 ps.

a Inthe oscilloscope Delta V menu, set the Marker 1 Position to Chan 1, then set
Marker 1 at —1.3000 V. Set the Marker 2 Position to Chan 2, then set Marker 2 at
-1.3000V.

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

¢ Adjust the pulse generator channel 1 Delay, then select Precision Edge Find in the
oscilloscope Delta T menu. Repeat this step until the pulses are aligned according to
the setup time of the setup/hold combination selected, +0.0 ps or —100 ps.

| I
DATA SIGNAL 3 i

‘ Sgiup Time
1
CLOCK SiGNAL

16355W06

Select the clocks to be tested.

a Select the clock field to be tested, then select the clock edges as indicated in the table.
The first time through this test, use the top clocks and edges (HP 1660C/CS and
HP 1661C/CS).

Clocks

HP 1660C/CS and HP 1561C/CS HP 1662C/CS and HP 1663C/CS
Jd+mlsNL JErKl+LL+ Ml

Kd+LL+ Pl

b Select Done to exit the Master Clock menu.

-

analyzer | Formol  MACHINE 1}
Stote Acquisition Hode Mosier Clogk - 5 1
ull Channel /2K femory/1000Hz | R ymeels

A A I R -

Haster Clotk %

c"‘\

JIEHIHNL

et ot [ o |

[FTFTFIETF TG o
I_ll

;

3-45



11

12

13

lesting rerrormance
To test the multiple-clock, multiple-edge, state acquisition (legic analyzer)

Press the blize shift key, then press the Run key. If 2 - 4 acquisitions are obtained
without the "Stop Condition Satisfied" message appearing, then the test passes.
Press Stop to halt the acquisition. Record the Pass or Fail results in the
performance test record.

Test the next clocks.
a Inthe logic analyzer Format menu, select Master Clock.
b Turn off and disconnect the clocks just tested.

¢ Repeat steps 2 through 12 for the next clock edges listed in the table in step 4, until all
listed clock edges have been tested.

Test the next setup/hold combination.
a Inthe logic analyzer Format menu, select Master Clock.
b Tum off and disconnect the clocks just tested.

¢ Repeat steps 1 through 12 for the next setup/hold combination listed in step 1 on

page 3-42, 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.

Test the next channels

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

Start on page 3-38 "Connect the logic analyzer," connect the next combination, then continue
through the complete test.
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Testing the single-clock, muliiple-edge, state acquisition verifies the performance of
the following specifications:

e Minimum master to master clock time

e Maximum state acquisition speed

Setup/Hold time for single-clock, multiple-edge, state acquisition
e Minimmum clock pulse width

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

Equipment Required

Equipment Critical Specifications Recommended
Model/Part

Pulse Generator 100 MHz 35 ns pulse width, < 600 ps rise ime ~ HP 8131A option 020

Digitizing Oscilloscope 2 6 GHz bandwidth, < 58 ps rise time HP 54121T

Adapter SMA{m)-BNC{f) HP 1250-1200

SMA Coax Cable {Qty 3) 18 GHz handwidth HP 8120-4948

Coupler BNCi{m){m) HP 1250-0216

BNC Test Connector,

6x2 {Oty 4)

Set up the equipment

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.

Set up the pulse generator according to the following table.

Pulse Generator Setup

Channel 1 Channel 2 Period
Delfay. O ps Delay. 0 ps 20ns
Width: 4.0ns Deye: 50%

High: -0.9V High: -0.9V

Low: 1.7V Low: ~1.7V

COMP: Disabled COMP: Disabled

(LED off} (LED off)
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Set up the oscilloscope.

Oscilloscope Setup

Time Base Display DeltaV Delta T
Time/Div: 1.00 ns/div avg V markers on T markers on
#of avg: 16 marker 1 pasition: Chan 1 start on: Neg Edge 1
screen: duat marker 2 position; Chan 1 stop on: Neg Edge 2
Channel
Channel 1 Channel 2
Display on on
Probe Atten 20.00 20.00
Ofiset =13V -1.3V
Volts/Div 400 mV 400 mV
Set up the logic analyzer

Set up the Configuration menu.
a Press the Config key.

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

¢ Select the Type field in the Analyzer 1 box, then select State.
[nnalgzerJ( Configuration _
Analg’ar i Anelyzer 2

Type:

OH

L
Tgpei S nle Unpssigned Pods
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2 Set up the Format menu.
a Press the Format key. Select State Acquisition Mode, then select Full Channel/4K
Memory/100MHz.
b Select the field to the right of each pod field, then select ECL. The screen does not

show all pod fields at one time. Use the knob to access pod fields not shown on the
screen.

((Rnotyzer ) Formst  nacKINE T ) D
State Acquisilion reae Mastler Clock 5
Full £hennelsdk Hemory/100HHz | 4T unbols

(Pod az J( ece Jfpoa as J( ecL I(pPed p2 ) ECL }

(* ?E%s » ( Hoster Clock }( Hasler Clock j( Haster {lock )

(prevets v ) o e o 870
Labl R }
Lab2
Labs
Leba
Lars
Laoe
Len7
Lo08

3 Set up the Trigger menu.
a Press the Trigger key. Select Modify Trigger, select Clear Trigger, then select All in
the pop-up menu.
b Select Count Off. Press Select again, then select Time in the pop-up menu. Select
Done to exit the menu.
¢ Select the field labeled 1 under the State Sequence Levels. Select the field labeled
"anystate,” then select "no state." Select Done to exit the State Sequence Levels menu.

d Select the field next to "a," under the label Labl. Type the following for your logic
analyzer, then press the Select key.

HP 1660C/CS — "Q0AA" HP 1662C/CS - "00AA"
HP 1661C/CS - "002A" HP 1663C/CS - "000A"
(Canevyzer ) Trigger mACHINE 1}
Hhile stm-lsnlgat'j:rmsEsq:nelne‘:"g Fee “Teg
(;;] TRIGGER o “a” t Lime TCTTETEIT,
Lontreol

Store “anyslate” - =
Count

Time

todify
Trlgger

Tebs

1A
BEELL

- QOAR
MUHX
KHHX
KUK
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Connect the logic analyzer

1 Using the 6-by-2 test connectors, connect the first combination of logic analyzer
clock and data channels listed in one of the following tables to the pulse generator.
If you are testing an HP 1660C or HP 1661C, you will repeat this test for the second
combination.

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

Connect the HP 1660C or HP 1661C Logic Analyzer to the Pulse Generator

Testing Connectto Connectto Connect fo
Combinations HP 8131A HP 8131A Channel HP 8131A Channel
Channel 1 Qutput 1 Gutput 2 Dutput
1 Pod 1, channel 3 Pod 2, channel 3 J-clock
Pod 3, channel 3 Pod 4, channel 3
Pod 5, channel 3 Pod 6, channel 3
Pod 7, channel 3 Pod 8, channel 3
2 Pod 1, channel 11 Pod 2, channel 11 J-clock

DIMOEZS

Pod 3, channel 11
Pod 5, channel 11
Pod 7, channel 11

Pad 4, channel 11
Pod 6, channel 11
Pod 8, channel 11

541217
System

0620800
00cg
£Joac
jueael
o000

FaEE)
EEREE BRER 5

8131A Option 020
.
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Connect the HP 1662C or HP 1663C Logic Analyzer to the Pulse Generator

Testing

Combination

T1642E28

Connectto Connectto Connect to
HP 8131A HP 8131A Channe! HP 8131A Channel
Channel 1 Qutput 1 Dutput 2 Dutput
Pod 1, channel 3 Pod 1, channel 3 J-clock
Pod 2, channel 3 Pod 2, channel 3
Pod 3, channel 3 Pod 3, channel 3
Pod 4, channel 3 Pod 4, channel 3
| [
Eotooas) 4 e
semr |20 /8998 ) B
sreen |54 [9898 O i
e - =
7 T
£ Pods 1234

8131A Datien 020

ATA

DATA

3 Activate the data channels that are connected according to one of the previous

tables.

a Press the Format key.

b Select the field showing the channel assignments for one of the pods being tested.
Press the Clear entry key. Using the arrow keys, move the selector to the data
channels to be tested, then press the Select key. An asterisk means that a channel is
turned on. When all the correct channels of the pod are fiumed on, press the Done
key. Follow this step for the remaining pods.

(anaiyzer ){ Format

NACHINE 1 ]

Slale Acquistiion Hode Masler C10ck
Full Channel/sdy HemorysQ0bHz Jf J1

(o) (.

(Pos Az J{ EcL J(Poa a2 Y ect 3(Poa mr J( BEL )

L+ P'&.u"s L] ( tazier Ciock J( Naster Clock }{ Raster Clock )

(+ Lavels

+) 15 ...

Labt

Lab2
Lob3
Lagd
Labs

[N:1:]-)
Lab?
Labg
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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 14.285 ns.
a Enable the pulse generator channel 1 and channel 2 outputs. Leave channel 2 output
disabled.

b Inthe oscilloscope Timebase menu, select Sweep Speed 3.00 ns/div.

¢ 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.

d Inthe oscilloscope Measure menu, select Measure Chan 2, then select + Width, If the
positive-going pulse width is less than 14.285 ns, go to the step d. If the positive-going
pulse width is more than or equal to 14.285 ns, go to step 2.

e In the oscilloscope Measure menu, select - Width. If the negative-going pulse width is
less than or equal to 14.285 ns, go to step 2.

f Decrease the pulse generator Period in 100 ps increments until the oscilloscope
Measure + Width or Measure - Width read less than or equal to 14.285 ns.

T
DATA SIGNAL

5
it t Y S0 PSP PO P EAT T S S E T S S T RS
x].|-q..m1‘.w.‘...‘I‘.J...‘“,.‘.A..».‘z.‘..[
T

‘‘‘‘‘‘‘‘‘‘‘‘
..........

I-————-—— Clock Interval — ¥

16335W10;
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2 Check the data pulse width. Using the oscilloscope, verify that the data pulse width
is 4.000 ns, +0 ps or —100 ps.

a
b

In the oscilloscope Timebase menu, select Sweep Speed 2.00 ns/div.

Select Delay. Using the oscilloscope knob, position the data waveform so that the

falling edge of the waveform is centered on the screen.

In the oscilloscope Delta V menu, set the Marker 1 Position to Chan 1, then set Marker
1 at—1.3000 V. Set the Marker 2 Position to Chan 1, then set Marker 2 at ~1.3000 V.

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

Edge 1.

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 !

..................
.....................

Data F'ui

se Width ——

{LOCK SiGNAL

b
N

1
% Lt | ! f
i

16555W1Y
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Check the setup/hold with single clock, multiple clock edges

Select the logic analyzer setup/hold time.
a Inthe logic analyzer Format menu, select Master Clock.
b Select and activate any multiple clock edge.

¢ Select the Setup/Hold field, then select the setup/hold to be tested for all pods. The
first time through this test, use the top combination in the following table.

Setup/Hold Combinations

4.0/0.0ns

0.6/4.0ns

2.0/2.0ns

d Select Done to exit the setup/hold combinations.
(Fnaiyzer ) Formet  mBACHINE 1)

Haster Clock
FuIERIORVEE ©.0/4.0 nsh; ||NH . Symbols

3.5/0.5 as taster Clock %

Setup/Hold

3.0/1.0 ns bds A5, A6 pads A3.AL peds A1./2

: 2.5/1.5 ns [4.0.’0.0 ns] [ 4.0/0.0 ns} il
e "G [

2.0/2.0 ns pods R7.AB

Gff
1.5/2.5 ns 4.040.0 ns
1.9/43.0 ns I Done
Dong
G.5/3.5 ns - T ]

—

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
—100 ps.

a Inthe oscilloscope Delta V meny, set the Marker 1 Position to Chan 1, then set
Marker 1 at —-1.3000 V. Set the Marker 2 Position to Chan 2, then set Marker 2 at
-1.3000V.

b In the oscilloscope Delta T menu, select Start on Pos Edge 1. Select Stop on Neg
Edge 1.
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To test the single-clock, multipie-edge, state acquisition {logic analyzer)

¢ Adjust the pulse generator channel 2 Delay, then select Precision Edge Find in the
oscilloscope Delta T menu. Repeat this step until the pulses are aligned according to
the setup time of the setup/hold combination selected, +0.0 ps or —100 ps.

DATA SIGNAL 3

-------------------------
...............................

E Satup Time e

CLOCK SIGNAL

16555W12

3 Select the clock to be tested.

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

Clocks
JI
K:
L3
M3I
N3
Pt
b Connect the clock to be tested to the pulse generator channel 2 output.
¢ Select Done to exit the Master Clock menu.
((Anetuzer )( Format HACHINE 1}
Stlate Acquisition Hegs Haster Llock
Full Chennet/ak Hemory/1000Hz (AR i Symbols
Haster Clock
g %
G
[ I
| s J (f (ercy L (oedpn(or) wer) efon)
L
I s
L
:
[
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Ta test the single-clock, multiple-edge, state acquisition {logic analyzer)

4 If you have not already created a Compare file for the previous test (single-clock,
single-edge state acquisition, page 32), use the following steps to create one. For
subseguent passes through this test, skip this step and go to step b.

a

b

Press Run. The display should show an alternating pattern of "AA" and "565". Verify the
pattern by scrolling through the display.

Press the List key. In the pop up menu, use the RPG knob to move the cursor to
Compare. Press Select.

In the Compare menu, move the cursor to Copy Listing to Reference, then press the
Select key.

Move the cursor to Specify Stop Measurement and press the Select key. Press Select
again to turn on Compare, At the pop up menu, select Compare. Move the cursor to
the Equal field and press the Select key. At the pop up menu, select Not Equal. Press
Done.

Move the cursor to the Reference Listing field and select. The field should toggle to
Difference Listing.

{ anotyzer )(compare nacHINE 1]
- Find Error Compare specify Stop
lmrference tisting 0 Full Heosurement

Labsl> Time
Base> Relotive
AR

55 8 ns
AA 4 ne
55 16 ns

AR B ns
55 8 ns
AR 8 ns
15 ns
AR 8 ns
55 8 ns
RA 8 ns
55 16 ng
8 ns
5% B8 ns
AR & ng
55 16 ns

gn-mbwm—O
o
a

DB O 0 |
23
D

5 Press the blue shift key, then press the Run key. If 2 - 4 acquisitions are obtained
without the "Stop Condition Satisfied" message appearing, then the test passes.
Press Stop to halt the acquisition. Record the Pass or Fail results in the
performance test record.

6 Test the next clock.

a
b
c

Press the Format key, then select Master Clock,
Turn off and disconnect the clock just tested.

Repeat steps 4, 6 and 7 for the next clock listed In the table in step 4, until all clocks
have been tested.
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To test the single-clock, multiple-edge, state acquisition {logic analyzer)

7 'Test the next setup/hold combination.
a Inthe logic analyzer Format menu, select Master Clock.
b Turn off and disconnect the clock just tested.

¢ Repeat steps 1 through 6 for the next setup/hold combination listed in step 1 on
page 3-54, 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.

Test the next channels

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

Start on page 3-50, "Connect the logic analyzer," connect the next combination, then continue
through the complete test.
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To test the time interval accuracy (logic analyzer)

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

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

Equipment Required

Equipment Critical Specifications Recommended
Model/Part

Puise Generator 100 MHz 3.5 ns pulse width, < 600 ps rise time HP 8131A Option 020

Function Generator Accuracy < BI078) frequency HP 33258 Option 002

SMA Cable HP 8120-4948

Adapter BNC(m)-SMAIf) HP 1250-2015

BNC Test Connector,

Gx2

Set up the equipment

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

Set up the pulse generator according to the following table.

Puise Generator Setup

Channel1 Period Mode EXT TRIG

Delay: 0 ps Bus TRIG Slope: Positive
Width: 2.5 us THRE: 1.0V
High: -0.9V

Low: -1.7V

COMP: Disabled
{LED off}
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To test the time interval accuracy {logic analyzer)

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

Function Generator Setup

Freq: 200 000. 0 Hz Main Function: Square wave
Amptd: 3.000V High Voltage: Disabled (LED Off)
Phase: 8.0 deg

DC Offset 0.0V

Set up the logic analyzer

1 Set up the Configuration menu.
a Press the Config key.

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

¢ Inthe Analyzer 1 box, select the Type field, then select Timing.

(anstgzer )( Configuration )

Anatyzer | Ansiyzer 2
Hame: | HACHINE 1
Type: | Timing Type: aft Unsssigned Pods
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To test the time interval accuracy ({logic analyzer)

2 Set up the Format menu.

a Press the Format key. Select Timing Acquisition Mode, then select Transitional Full

Channel 125 MHz.

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

¢ Select the field showing the channel assignments for Pod 1. Deactivate all channels by
pressing the Clear entry key. Using the arrow keys, move the selector to Channel 0.
Press the Select key to put an asterisk in the channel position, activating the channel,

then press the Done key.

(Fnoigzer | Format  mAcHINE 1 ) L]

Timing Acqulsitlan Mode
Transitional Full Chonnel 125 HHz

Clack Inputs | {Pod a2 J{_ Tt J(Ped at } ECL )

(_J-.:L“j = e
+ Lsbels ¢ By TETTTEITITTE 45 .87 ... 0

Lab! 11 N S 1 B

Lap2
Lab3
Lab4
LabS
Labg
Lab?
[:1:3

3 Press the Trigger key. Select Modify Trigger, then select Clear Trigger, then select
All.

(ﬁnalgzer][ Trigger HBACHINE 1 J

Timing Sequence Levels Tl'}“’" Arming
~ Zil contrel
PN
@ TRIGGER on “a™ > & ns Acquisition

Contral

IS

Hodiry
Trigger

Lovl
rTE’ﬁﬁo Hen

]
B

Eda

e
L
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To test the time interval accuracy (logic analyzer)

4 Set up the Waveform menu.

a Press the Waveform key.
b Move the cursor to the sec/Div field, then use the RPG knob to dial in 2.00 ys.
¢ Select the Markers Off field, then select Pattern.
d Select the Specify Patterns field. Select X entering 1 and O entering 1.
( Y L L -
(
Baser Hew
(Eme s
Slop measuremenl
e Select Done to exit the Specify Patterns menu.
f Move the cursor to the X-pat field. Type 1, then press Done.
g Move the cursor to the O-pat field. Type 20, then press Done.
h Select the Markers Patterns field, then select Statisties. Select Reset Statistics to
initialize the statistics fields.
(rreiyzer )(neverarm rackue |} ((Acq. Controll
focumulele [ v&iid runs Hin ¥-0  nax X=0  Avg ®-0
orf goro ) 0 [

sec/biv Delay Markers ¥ 1o 0 Reset
2,00 us 0 s)lSlatistics [ Slatistics

Lani
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To test the time interval accuracy (logic analyzer)

Connect the logic analyzer

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

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

el

rgbg’eﬁ‘gﬁ"
(=
| 1: onc
o uuuuuL.u EJ
I =

E..

4

-
B9
a8 # 53 Ext Horre! 1
il xiemot
g6 4 gt Dt e
o o ) Q

1650220

Acquire the data

Enable the pulse generator channel 1 output (with the LED off).

Press the blue key, then press the Run key to select Run-Repetitive. Allow the logic
analyzer to acquire data for at least 100 valid runs as indicated in the pattern
statisties field.

When the logic analyzer has acquired at least 100 valid runs, touch Stop. The

Min X-O field in the logic analyzer Pattern Statistics menu should read

94.99-95.00 pus. The Max X-O field should read 95.00-95.01 ps. The Avg X-O field
should read 94.99-95.01 ps. Record the results in the performance test record.

(nnalgzerj( faveform NACHINE 1 J(Rca- Conlrol) @

F\ccumulate ¥alidg runs Hin X-0 Hax X-0 Avg ¥-0
100 8f 160 94.99 us  95.01 us_ §5.00 us

e:r‘Dl Deleg nurkers ¥ to 0 Resel
2.00 us Sml!sllc 95.000 usg) Statistics

11‘|‘s!1'r




To test the CAL OUTPUT ports (oscilloscope)

Testing the CAL OUTPUT ports does not check a specification, but does check the
following;:

o DC CALOUTPUT voltage

o AC CAL OUTPUT voltage

This test verifies that the CAL OUTPUT voltages are operating within limits, so that
they can provide accurate calibration for the instrument operational accuracy
calibration and probe calibration.

Equipment Required

Equipment Critical Specifications Recommended

Model/Part
Digital Mulimeter 0.t mV resolution, hetter than 0,005% accuracy HP 3458A
Cable BNC {m}{m} 48-inch HP 10503A
Adapter BNC {f) to Dual Banana Plug HP 1251-2277
Set up the equipment

Turn on the equipment required and the logic analyzer. Let them warm up for
30 minutes if you have not already done so.
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lesting Perrormance
To test the CAL QUTPUT ports (oscilloscope)

Set up the logic analyzer

1 Set up the Calibration menu.
a Press the Waveform key.
b Press the Waveform key again. At the pop up, select Scope Calibration.

( scope ){__scope Calibration ] [ Avlescale |

Neae Procedurs Chennel
Self Cal Vert Cai ALL
FUNCTION c1 cz
A/MD P P
Goln P 4
Nfisel P P
Hysteresis P P
Trigger P B
Delay P P
Time Mull P
Logic Trigger P

P = passed, F = falled, D = defeulted, £ = gorrupted
Prefixed by * Lf nes sofiuare revision Hithoul re-cal

¢ Select the Mode field, then select Service Cal.
d Select the Procedure field, then select DC Cal BNC.
e Select the DC volts field, and set it to O V.

(Scope ) scope Cottbration ] (Retsscole }

Hode Procedure DL volts
Service Cal DC Cal ENC 0 v

FUNCTION ot cz2
R/D P [
Gain P P
Offset e P
Hysterests P P
Trigger P P
Delay P P
Time Null P
Logic Trigger 3

F = passed. F = failled, O = defeulted, C = corrupted
Prefixed by * if nad softuare revision without ré-cat
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Ta test the GAL OUTPUT ports (oscilloscope)

Verify the DC CAL OUTPUT port

1 Using the BNC-to-banana adapter, connect the BNC cable between the multimeter
and the oscilloscope DC CAL OUTPUT connector.

HP 3458BA

2 The digital voltmeter should read close to 0.0000 V. Record the reading to four
decimal places. Vi =

3 In the Calibration menu set t:he DCVoltsto bV,

4 The digital voltmeter should read close to 5.0000 V. Record the reading to four
decimal places. Vg =
5 In the Calibration menu set the DCVoltsto 0 V.

6 Subtract Vi from Vs, The difference should be between 4.990 and 5.010 V. Record
the reading in the performance test record.
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To test the CAL OUTPUT ports (oscilloscope)

Set up the logic analyzer

Set up the Calibration menu.
a Select the Procedure field, then select Osc Out.

b Select the Signal field, then select Probe Comp.
(Cseope ) scone catioration  (Cutoscei: ) (IEER

hode Procedure Signal
Service Cal Osc Out Probe Comp

FUNCTION o] cz

A/ P
Goin P
Grfzet P
Hystlerssis P
Trigger P
Delay P
Time Kull

Logle Trigger P

TUVTTOVDW

P = passed. F = Tailed, D = defouited, C = corrupted
Prefixed by + LY ned softiware revision Without re-cal

Set up the Channel menu.
a Press the Chan key.

b Select the Coupling field, then select 1M / DC.
¢ Move the cursor to the Probe field, then use the RPG knob to dial in 1:1.

( scope J{ Scepe Chennel ] [ Autsscate
Input [ /DLy ] [ Dirset ] Prone | Coupling Preset
C1 150 my 250 my 1il ne / bC User

5/Diw Delay Display Sempla | Data acquired al: 0 s
500 ns o ) | Optiens Pericd | Nexl acquistiion: 1 ns

ci

Verify the AC CAL OUTPUT port

Using the BNC cable, connect channel 1 of the oscilloscope to the AC CAL OUTPUT
connector.

In the Calibration menu select Autoscale.

Press the Meas key. Verify that the waveform is approximately 0.8 Vp_p at
approximately 1.0000 KHz. Record the reading in the performance test record.
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To test the input resistance (oscilloscope)

Testing the input resistance verifies the performance of the following specification:

e Input resistance

This test checks the input resistance at the 50 £ and 1 MQ settings in the Coupling
field.

Equipment Reguired

Equipment Critical Specifications Recommended
Model/Part

Digital Multimeter Measure resistance {4-wire) better than 0.25% HP 3458A
accuracy

Cables (2) BNC {m}H{m) 48-inch HP 10503A

Adapter BNC Tee {mjlf)(f} HP 1250-0781

Adapters (2) BNC (f} to Dual Banana Piug HP 1251-2277

Set up the equipment

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

2 Set up the multimeter to make a 4-wire resistance measurement.
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lestng rerrormance
To test the input resistance (oscilloscope)

Set up the logic analyzer

1 Set up the Charnel menu.

a Press the Config key.

b At the pop up menu, select Scope Channel.

¢ Select the Input field, then select C1.

d Move the cursor to the Probe field, then use the RPG knob to dial in 1:1.

e Move the cursor to the V/Div field, then use the RPG knob to dial in 20 mV,
f

Move the cursor to the Offset field. Set the Offset to 0 V by typing 0, then pressing the
Select key.

g Select the Coupling field, then select 50Q / DC.

{ scope J Seope ChnnneI (Rutoscnle 1 (eend) (D
Input V/iDly l Usel. Probe Coupling Freset
] 20 mV 1:1 S0q / DC User
s/Civ De'sag Display amp1e Dote acquired ai: ¢ s
500 ns § Options rlud Hext acquisilion: 1 ng

c1

2 Set up the Trigger menu.
a Press the Trigger key.
b Select the Mode/Arm field, then select Immediate,

o) (s v ) () (o) (G
Hode/Arm
Immediatle
sULY Delay Display Sempte | bata acquired al: 0 s
500 ns o sf { options Poriod | Next acquisition: 1 ns

c1




lesting Performance
To fest the input resistance (oscilloscope)

Connect the logic analyzer

Using the BNC-to-banana adapters, connect one end of each BNC cable to the 4-wire
resistance connections on the multimeter, and connect the free ends of the cables to the BNC
Tee. Connect the male end of the BNC tee to the channel 1 input of the oscilloscope medule,

HY 35554

TREOES
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Perform an operational accuracy calibration

See Also

Acquire the data

Press the RUN key. The clicking of attenuator relays should be audible. Verify
resistance readings on the digital multimeter of 50 Q = 0.5 Q (49.5 to 50.5 Q). Record
the reading in the performance test record.

In the Channel menu change the Coupling field to IM£2 / DC. The clicking of
attenuator relays should be audible. '

Press the RUN key. Verify resistance readings on the digital multimeter of 1 MQ +
10 k€ (0.990 to 1.010 MC2). Record the reading in the performance test record.

In the Channel menu change the Coupling field to 50 £/DC and V/Div to 200 mV/Div.
Repeat steps 1 through 3.

In the Channel menu change the Coupling field to 50 2 /DC and V/Div to 1 V/Div.
Repeat steps 1 through 3.

In the Channel menu change the Coupling field to 50 Q2 /DC and V/Div to 4 V/Div.
Repeat steps 1 through 3.

Connect the male end of the BNC tee to the channel 2 input of the oscilloscope
module.

Repeat from "Set up the logic analyzer" for channel 2, replacing channel 1 with
channel 2 where applicable.

If a reading is not within limits, then the attenuator for the out-of-bounds channel should be
replaced (see chapter 6).

Perform an operational accuracy calibration

At this peint, an operational accuracy calibration should be performed. Follow the
procedure "To calibrate the oscilloscope” in chapter 4, "To calibrate the oscilloscope.”
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To test the voltage measurement accuracy (oscilloscope)

Testing the voltage measurement accuracy verifies the performance of the following
specification:
¢ Voltage measurement accuracy

This test verifies the DC voltage measurement accuracy of the instrument, using a
dual cursor measurement that nullifies offset error.

Equipment Required

Equipment Critical Specifications Recommended
Model/Part
DC Power Supply —14 Vdc to +14 Vdc, 0.1 mV resolution HP 61144
Digital Multimeter Better than 0.1% accuracy HP 34584
Cable BNC {m}{m]} 48-inch HP 10503A
Adapter (cable to BNC {f} to Dual Banana Piug HP 1251-2277
power supply)
Adapter BNC tee (m}fi(f) HP 1250-8781
Blecking Capacitor BNC {m)if} G.18 uF, £200V HP 10240B
BNC Shorting Cap HP 1250-0074
Set up the equipment

Turn on the equipment required and the logic analyzer. Let them warm up for 30
minutes if you have not already done so.
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Ta test the voltage measurement accuracy {oscilloscope)

Set up the logic analyzer

Set up the Channel menu.

CAUTION

a Press the Config key. In the pop up menu, select Scope Channel.
b Select the Input field, then select C1.
¢ Move the cursor to the Probe field, then use the RPG knob to dial in 1:1.

d Select the Coupling field, then select 1MQ /DC.

e Move the cursor to the s/Div field, then use the RPG knob to dial in 500 ns.

Set the Channel Coupling field to 1MQ / DC or damage to the equipment will result.

( Scope )( Scope Channel ) ( Autoscele } (Pr]nl] |-
Inpul [ V/Div [ Gffsel ] Prabe Coupling Preget
Cl 20 Wy [ 1:1 ng / DC Uger

s/UiY Delay Bisplay Sampte | Dats acqulred ats 8 8
500 ns 0 5 CGplions Period | Next acqulsitiont 1 ns

ci

cz2

Set up the Display menu.
& Press the Display key.
b Select the Mode field, then select Average.

¢ Move the cursor to the Average # field. Type 8 on the front-panel keyboard, then press

Done.
d Select the Grid field and set it to On.

e Inthe Waveform selection menu, delete channel 2, If channel 1 is not inserted, insert

channel 1.
( Scope J( Scope Rulg Heosure } (ﬁutoscule] (Frznt) -
Period Freq Vp_p
x"""‘ Risetime +Hidth Preshool
Falltime =Hidth Bvershool
o 95'09 Dizplay Sample Data scguired al: O §
509 ns options Permo Hext acquisition: 1 nz
Set up the Trigger menu.

a Press the Trigger key.
b Select the Mode/Arm field, then select Immediate.
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4 Set up the Marker menu,
a Press the Marker key.

lesting Ferformance
To test the voltage measurement accuracy {oscilloscope)

b Move the cursor to the V Markers field and press Select. The voltage markers should

now be On,
¢ SelectVaon Cl.
d Select Vb on Cl.
e If the T markers are On, turn the T

markers Off by moving the cursor to the T markers

field and pressing Select. Select Off.

( Scope )( Scope Tiarker _] (Aumscale)

(o) (.

sV Geloy T Harkersi fsample | Dala
500 ns Q3 a1t Periog | Nexl

¥ Narkers| [ve on e Woltls ¥b On vh \e's)lls Ve w Vb Center
on 3] o Y ci 3 Sereen

scquired at:
acquisition:

c1

Connect the logic analyzer

1 Using a BNC-to-banana adapter, conn

ect one end of the cable to the power supply. Connect

the BNC tee, the blocking capacitor, and the shorting endeap to the other end of the cable.
2 Moniter the power supply cutput with the Digital Multimeter.

10
POWER SUPPLY

DLHEOESS

SLOTKING AP

SHORTING
ENDCAP
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To test the voltage measurement accuracy (oscilloscope)

Acquire the data
Use the following table for steps I through 5.

Oscilloscope Settings Voltage Readings
V/Div Offset Supply Upper Limit Lower Limit
4 V/Div -1.av -14.0V -39V 143V
1V/Div 175V -380V -343v -3.57V
400 mV/Div -700.0 mY -1.40V -1.37v -143V
40 mV/Div 1.0 mY -140.0 mV -137.0mv -143.0 mV
40 mV/Div 70.0 mV 140.0 mV 143.0 mv 137.0 mV
400 mV/Div 700.0 mV 1.40V 143V 137V
1V/Div 175V a0V 357V 343V
4 V/Div 70V 140V 143V 137V

Set up the oscilloscope according to the table above.

a Press the Chan key.

b Move the cursor to the V/Div field, then use the RPG knob to dial in the V/Div values
shown on the first line of the table.

¢ Move the cursor to the Offset field. Use the front-panel keyboard to enter the offset
value shown on the first line of the table. Use the left and right cursor-control keys to
select either mV or V.

Acquire the zero input voliage.

a Disconnect the power supply from the channel input.

b Press the blue shift key, then press the Run key, Wait for approximately five seconds
(averaging complete), then press Stop.

¢ Press the Markers key. Move the cursor to the Va Volts field. Using the RPG knob,
move the Va marker over the oscilloscope trace on the display.

Acquire the measured voltage.

a Connect the power supply to the channel input. Set the power supply voltage
according to the first line of the table above.

b Press the blue shift key, then press the Run key. Wait for approximately five seconds
(averaging complete), then press Stop.

¢ Press the Markers key. Move the cursor to the Vb Volts field. Using the RPG knob,
move the Vb marker over the oscilloscope trace on the display.

d Record the voltage in the Va to Vb field in the performance test record.

Repeat steps 1 through 3 for the second line of the table, then for the rest of the lines

of the table for channel 1.

Repeat from "Set up the logic analyzer" for channel 2, replacing channel 1 with
channel 2 where applicabie.
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To test the offset accuracy (oscilloscope)

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

o (ffset accuracy

Equipment Required

Equipment Critical Specifications Recommended
Model/Part

BC Power Supply —35.000 to +35.000 Vde, £ 1 mV resolution HP 6114A

Digital Multimeter Better than 0.1% accuracy HP 3458A

Cable BNC {m)im} 48-inch HP 10503A

Adapter {cable to BNC {f} to Dual Banana Plug HP 1251-2277

power supply}

Adapter BNC tee (m){fiif) HP 1250-0781

Blocking Capacitor BNC {m}{f) 0.18 uF, 2200V
BNC Shorting Cap

HP 162408
HP 1250-0074

Set up the equipment

Turn on the equipment required and the logic analyzer. Let them warm up for 30

minutes if you have not already done so.
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To test the offset accuracy {oscilloscope)

CAUTION

Set up the logic analyzer

Set up the Configuration menu.
a Press the Config key. At the pop up menu, select Scope Channel.

b Select the lnput field, then select C1.
¢ Move the cursor to the Probe field, then use the RPG knob to dial in 1:1.
d Move the cursor to the V/Div field, then use the PRG knob to dial in 4.00 V.

e Move the cursor to the Offset field. Set the offset to 0 by typing 0, then pressing the
Select key.

I Select the Coupling field, then select 1MQ / DC.
Set the Channel Coupling field to 1M / DC or damage to the equipment will result.

g Move the cursor to the s/Div field, then use the RPG knob to dial in 500 ns.

(_ Scope )( Scope Chanhet ) {Auluscale_]

Input Vibiv Of'ils'et Probe Coupling Preset
Cl 4.00 ¥ 0 v 111 TN/ DC User
s/Blv Delay Display Semple | Data mcquired at: 0 s
500 ns L) Oplions Pertod | Next acquicition: 1 ns
Ci
c2
Set up the Display menu.

a Press the Display key.
b Select the Mode field, then select Average.

¢ Move the cursor to the Average # field. Type 32 on the front-panel keyboard, then
press Done.

d Select the Grid field and set it to On.

e Inthe Waveform menu, delete channel 2. If channel 1 is not inserted, insert channel 1.

( Scope ]L Scope Disploy ) (nutoscale ) l@
[ Hode J[ﬂverage u] [Cunnecl DolsJ( Grid J
Average 32 orf on

s/Dlv belay Display Sample | Datla acquired at: [V
a4 5 Options Period | Next acquisition: 1 ns

vl
C!
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To test the offset accuracy (oscilloscope)

3 Set up the Trigger menu.
a Press the Trigger key.
b Select the Mode/Arm field, then select Immediate,
4 Set up the Marker menu.
a Press the Marker key.
b Move the cursor to the T Markers field. Press Select, and then press On.

¢ Ifthe Vmarkers are On, turn the V markers Off by moving the cursor to the V markers
field and pressing Select.

( Scops ][ Scope Narker ‘} (ﬁuwscaie J
¥ norkerg Center
011 Screen
575'1\4 Delay T Harkers T to To Trig 10 X] [Trig 16 0
500 ns a 5 an G g L o35

ci

Connect the logic analyzer

1 Using a BNC-to-banana adapter, connect one end of the cable to the power supply.
Connect the BNC tee, the blocking capacitor, and the shorting endcap to the other
end of the cable.

2 Monitor the power supply ocutput with the Digital Multimeter.

DMSERESE

BNC TEE
ADAPTER

TG
POWER SUPPLY
BLOCKING CAP

SHORTING
ENOCAP
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To test the offset accuracy (oscilloscope)

Acquire the zero input data

Disconnect the power supply from the channel input.

Press the Chan key. Move the cursor to the V/Div field and press the Select key.
Press the blue shiff key, then press the Run key. After approximately 15 seconds
{averaging complete), press the Stop key. Read the voltage from the Markers
voltage field (0.00 V + 320 mV) and enter the value in the performance test record.
Use the RPG knob to dial in 1 V/Div. Press the blue shift key, then press the Run
key. After approximately 15 seconds (averaging complete), press the Stop key.
Read the voltage from the Markers voltage field (0.00 V & 80 mV) and enter the value
in the performance test record.

Use the RPG knob to dial in 100 mV/Div. Press the blue shift key, then press the Run
key. After approximately 15 seconds (averaging complete), press the Stop key.
Read the voltage from the Markers voltage field {0.00 V £ 8 mV) and enter the value
in the performance test record.

Use the RPG knob to dial in 10 mV/Div. Press the blue shitt key, then press the Run
key. After approximately 15 seconds (averaging compiete), press the Stop key.

Read the voltage from the Markers voltage field (0.00 V = 800 V) and enter the value
in the performance test record.
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To test the offset accuracy {osciiloscope)

Acquire the DC input data

Use the following table for steps 1 through b.

Multimeter Settings

Scope Settings Power Supply Scope Readings
Settings '

V/Div Offset Supply Minimum Maximum
1V/Div ~35.00V ~35.00V —354V -3485V
200 mV/Div ~10.00V -10.00V -1V -9.90V
20 mV/Div -2.00V -~2.00V -2.02v -1.98V
20 mV/Div +200V +2.00V +1.98V +2.02V
200 mV/Div +10.00V +10.00V +8.90V 100V
1V/Div +35.00 V +35.00V +346V +35.4V

Connect the power supply to the oscilloscope channel 1 input. Set the power supply

according to the first line of the table above.

Set up the oscilloscope according to the table above.

a Move the cursor to the V/Div field, then use the RPG knob to dial in the V/Div value
shown on the first line of the table.

b Move the cursor to the Offset field. Use the front-panel keyboard to type in the offset
value shown in the first line of the table. Use the left and right cursor-control keys to
select either mV or V., Press the Select key.

Acquire the measured voltage.

a Press the blue shift key, then press the Run key. After approximately 15 seconds
(averaging complete), press the Stop key.

b Read the voltage from the Markers voltage field. The value should be between the
minirnum and maximurm values listed in the table. Record the value in the
performance test record.

Repeat steps 1 through 3 for the second line of the table, then for the rest of the lines

of the table for channel 1,

Repeat from "Set up the logic analyzer" for channel 2, replacing channel 1 with

channel 2 where applicable.
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To test the bandwidth (oscilloscope)

Testing the bandwidth verifies the performance of the following specification:

¢ Bandwidth
This test verifies the bandwidth (dc coupled) of the instrument from dec to 250 MHz.

Equipment Required

Equipment Critical Specifications Recommended

Model/Part
Signal Generator 1- 250 MHz at approx 170 mV rms HP 86568
Power Meter/Sensor  1- 250 MHz + 3% accuracy HP 436/8482A
Power Splitter Outputs differ by <0.15dB HP 116678
Cable Type N (m}im} 24-inch HP 11500B
Adapter Type N (m}to BNC (f) HP 1250-0780
Set up the equipment

Turn on the equipment required and the logic analyzer. Let them warm up for 30
minutes if you have not already done so. g
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To test the bandwidth (oscilloscope)

Set up the logic analyzer

1 Set up the Configuration menu.
Press the Config key. At the pop up memnuy, select Scope Channel,
Select the Input field, then select C1.
Move the cursor to the Probe field, then use the RPG knob to dial in 1:1.

Move the cursor to the V/Div field. Type 80 on the front-panel keyboard, then use the
left and right control keys to select mV. Press the Select key.

Move the cursor to the Offset field. Set the offset to 0 by typing 0, then pressing the
Select key.

f Select the Coupling field, then select 50/ DC.
Move the cursor to the s/Div field, then use the RPG knob to dial in 200 ns.

a

b
c
d
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&cope Channe)

Co

V/Div

D(fsel
80 my

(
(

Probe
1]

J

Eoupling
505 7 DT

Presel
User

)

lv DBlﬂJ
ns s

Dlsplug
Gplluns

)
)
)|

Sample
Perlou

Dats acquired ot
Nexl ag¢quisitions

Ll

a Press the Display key.
b Select the Mode/Arm field, then select Average.

¢ Move the cursor to the Average # field. Type 32 on the front-panel keyboard, then
press Done.

d Select the Grid field and set it to On.
¢ In the Waveform selection menu, delete channel 2. If channel 1 is not inserted, insert

channel 1.

Set up the Display menu.

( seepe )
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To test the bandwidth (oscilloscope}

Set up the Trigger menu.

a Press the Trigger key.

b Select the Mode/Arm field, then select Edge.
¢ Select the Source field, then select C1.

d Move the cursor to the Level field. Set the trigger level to O by typing 0 in the

front-panel keyboard, then pressing Select.

( Scope ](

Scope Tri gger

(3 o ()

Hode/Arm Source Level
Ldge Ci

Slope
Po"luv“

Caunt
|

)

Auto=Tri
on

i

s/DLy Delay Disploy Samptie | bate acquired st:r 9 s
200 ns [ Uptlan Perlod New ucquiﬂuon I ng

[

cz

Turn off the voltage and time markers.
a Press the Marker key.

b Move the cursor to the V Markers field and press Select. The Select key should toggle

the marker to Off.

¢ Move the cursor to the T Markers field and press Select, At the pop up menu, select

Off.

( Scope )L Scope Marker ] [ futoscale ]
orf Screen

s/l Delay T n4rkers Gampie | Grata afquirad at: 0 ¢
200 ns o s ort Pariod | Nest acquisitlon: 1 ns

i
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To test the handwidth {vscilloscope)

Connect the logic analyzer

1 Using the N cable, connect the signal generator to the power splitter input. Connect
the power sensor to one output of the power splitter.

2 Using the N-to-BNC adapter and the BNC cable, connect the other power splitter
output to the channel 1 input of the oscilloscope.

=
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To test the bandwidth {oscilloscope)

See Also

Acquire the data

Obtain the 1 MHz response.
a Set the signal generator for 1 MHz at —2.4 dBm.

b Press the blue shift key, then press the Run key. The signal on the screen should be
two cycles at three divisions amplitude. After approximately 15 seconds (averaging
complete), press the Stop key.

¢ Press the Meas key. Note the voltage reading in the Vpp field.
Vivgz = mV.
Set the signal generator for 250 MHz frequency.

a Setthe power meter Cal Factor % to the 1 MHz value from the calibration chart on the
power splitter. Press dB[REF] to set a 0 dB reference.

b Change the signal generator frequency to 250 MHz. Set the power meter Cal Factor %
to the 250 MHz value frora the chart.

¢ Adjust the signal generator amplitude for a power reading as close as possible te 0.0
dB[REL] and note the power reading. Reading = dB.

Obtain the 250 MHz response.
a Use the RPG knob to dial in a s/Div value of 2 ns/Div.

b Press the blue shift key, then press the Run key. After approximately 15 seconds
(averaging complete), press the Stop key.

¢ Note the voltage reading in the Vy.p field Vesomuz = mV.
Determine the oscilloscope response.
a Calculate the response using the formula;

Vostihz
Vimsz
b Correct the result from step 4a above with any differences in the power meter from

step 2c. Observe signs. For example:

Result from step 4a = —2.3 dB
Power meter reading = —0.2 dB[REL)]
then true response = (-2.3) - (-0.2) =-2.1dB

= 20log1o ( )= 4B

response (dB) = 201ogip

( Y= )= dB
¢ The result from step 4b should be £—-3.0 dB. Record the result in the performance test
record.
Remove the power splitter from the oscilloscope channel 1 input and connect it to
the channel 2 input.

Repeat from "Set up the logic analyzer" for channel 2, replacing channel 1 with
channel 2 where applicable.

Failure of the bandwidth test can be caused by a faulty attenuator or main assembly (see
chapter 6).
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To test the time measurement accuracy (oscilloscope)

Testing the time measurement accuracy verifies the performance of the following
specification:
¢ Time Measurement accuracy

This test uses a precise frequency source to check the accuracy of time measurement
functions.

Equipment Required

Equipment Critical Specifications Recommended

Model/Part
Signal Generator 208 MHz, timebase accuracy 0.25 ppm HP 86568 Opt. 001
Cable BNC {m}{m} 48-inch HP 10503A
Adapter Type N {m}to BNC {f) HP 1250-0780
Set up the equipment

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

Set the signal generator to 181.81818 MHz (5.5 ns period) and approximately 600 mV
ms.
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To test the time measurement accuracy {oscilloscope)

Set up the logic analyzer

Set up the Configuration menu.

a Press the Config key. Atthe pop up menu, select Scope Channel.

Select the Input field, then select C1.

Move the cursor to the Probe field, then use the RPG knob to dial in 1:1.
Move the cursor to the V/Div field, then use the PRG knob to dial in 400 mV.

Move the cursor to the Offset field. Set the offset to 0 by typing 0, then pressing the
Select key.

Select the Coupling field, then select 502/ DC,
g Move the cursor to the s/Div field, then use the RPG knob to dial in 2.00 ns.

( Scape )( Scope Chanrel ] i ARutoscale
Input [ ¥/Dlv Orrset ] Prube COU;}HHQ Preget
Cl 400 my 50% /£ DC User

s/uiy Dulau Display Somple | Deto otguired ot
2.00 n3 Dpllom Perion ns
c1 *

o Mmoo

h

Nexl acoulsition: |

Set up the Display menu.

a Press the Display key.

b Select the Mode/Arm field, then select Normal.
¢ Select the Grid field and set it to On.

d Inthe Waveform selection menu, delete channel 2. If channel 1 is not inserted, insert
channel 1.

( seepe )( scope bisploy ] ((avteseote | (prind ) (D
fiode Cennecl Dots Grid

573'1‘-' Delay Gisplay Sampie [ Data acquired at: a s
2,00 ng 0 s| | optlons Feriod | Nexl scquisition: 1 ns

[}
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To test the time measurement accuracy {oscilloscope)

3 Set up the Trigger menu.
a Press the Trigger key.

b Select the Mode/Arm field, then select Edge.

¢ Select the Source field and set it to C1.

d Move the cursor to the Level field. Set the trigger level to 0 by typing 0 in the

front-panel keyboard, then pressing Select.
e Select the Slope field and set it to Positive.

( Scope )( Scope Trigger

(ﬂumscnle } (Frlnl ] m

Snmple Dats acquired ati:
Perma Nexl acquisition:

7!;'1\.' Delug Displey
2,00 ng Oplions

Hode /Arm Source Level Slope Ceunl Ay to—Trx
Edge Posltlve
[ )

4 Set up the Markers menu.
a Press the Marker key.

b Move the cursor to the T Markers field and press Select. At the pop up menu, select

Auto,

¢ Select the X marker, and set it on C1 at Level 50%, Slope Positive, Occur 1 (use the

RPG knob for Oceur).

d Select the O marker, and set it on C1 at Level 50%, Slope Positive, Occur 2 (use the

RPG knob for Occur).
e Select the Statistics field and set it to On.

( Scope J( Scape Harker ) (nulnscn!e} (Frlnl) ( Run

)

il
¥ - Set on Type sl Level Slope Occur
1 Percent 50 % Postiive )

oY oy

Sel on Type at Lavel Slope Oceur
Percent 50 ¥ Postilive

)

GLatistics
On
Run Until Time X-0
afr

f Select Done.
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To test the time measurement accuracy (oscilioscope)

Connect the logic analyzer

Using the N-to-BNC adapter and the BNC cable, connect the signal generator output
to the channel 1 input of the oscilloscope.

L

HP BASSB

DIBSOESZ

Acquire the data

1 Determine short time period accuracy.

a

b

a

[ - T O -

ety

Press the blue shift key, then press Run. If the waveform is clipping, reduce the signal
generator output voltage level until the waveform no longer clips. After
approximately two minutes, press the Stop key.

In the Statistics field, check to see that the Mean X - O field is approximately 5.500 ns.
Check that both the Min X - O and the Max X - O are within 150 ps of the Mean X - O.
Record the results in the performance test record.

Determine longer time period accuracy.

Press Select twice to call up the T Markers Auto menu.

Select the X marker Set On field. At the pop up menu, select Manual.

Movwve the cursor to the O marker Occur field. Press the 1 key, then press Select.
Press Done.

Press the Display key, Select the Mode field, then select Average. Move the cursor to
the Average # field. Type 8 on the front-panel keyboard, then press Done.

Move the cursor to the Delay field. Type 99 on the front-panel keyboard, and use the
left and right cursor-control keys to select "ns." Press done.

Press the Marker key. Press the blue shift key, then press the Run key. After
approximately two minutes, press the Stop key.

In the Statistics field, check to see that the Mean X - O field is approximately 99 ns.
Check that both the Min X - O and the Max X - O are within 150 ps of the Mean X - Q.
Record the results in the performance test record.
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To test the trigger sensitivity (oscilloscope)

Testing the trigger sensitivity verifies the performance of the following specifications:

e DC to 50 MHz: 0.063 x full scale (0.25 division)
e 50 MHz to 250 MHz: 0.125 x full scale (0.5 division)

Equipment Required

Equipment Critical Specifications Recommended

Model/Part
Signal Generator 50 MHz and 225 MHz, 30 - 80 mV RMS output HP 86568 Opt 001
Cable BNC 48-inch HP 10503B
Adapter Type N (m) to BNC ) HP 1250-0780
Set up the equipment

Turm on the equipment required and the logic analyzer. Let them warm up for 30
minutes if you have not already done so.
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To test the trigger sensitivity {oscilloscope)

Set up the logic analyzer

Set up the Configuration menu.

a

e A O™

=

Press the Config key. At the pop up menu, select Scope Channel.

Select the Input field, then select C1.

Movwe the cursor to the Probe field, then use the RPG knob to dial in 1:1.
Move the cursor to the V/Div field, then use the PRG knob to dial in 400 mV.

Move the cursor to the Offset field. Set the offset to 0 by typing 0, then pressing the
Select key.

Move the cursor to the Coupling field, then press Select. Select 5082/ DC.
Move the cursor to the s/Div field, then use the RPG knob to dial in 5.00 ns.

( Seope ]( Scape Channel } (Rutoscnle } (PrlnlJ —
Input NADLY [ Gifget ) Frobe Coupling Preset
Ct Apo my 0V 1:1 500 7/ DL Ussr
si01y Deiay Display sample [ Dats ecquired at: ¢ s
5.00 ns (L] Gptions Period | Nent scguisitionr 1 ns
1 : : : ; : :

[

Set up the Display menu.

a
b
c

Press the Display key.
Select the Mode/Arm field, then select Average.

Move the cursor to the Average # field. Enter "8" in the front-panel keyboard, then
press Done.

d Select the Grid field and set it to On.

In the Waveform selection meny, delete channel 2. If channel 1 is not inserted, insert
channel 1.

(“seape J{_ scope dispiay ) {(Autesceie ) (Print ) g
Hode QveF!'gb} Connecl Dots Brid
| Average | B l off | On

s/Diy Delay Glspiay Sample | Dete acquired at: 0 3
5.00 ns LI gplions Period [ Nexl acquisition: I ns

4]

3-90



lestng rerormance
To test the trigger sensitivity (oscilloscope)

3 Set up the Trigger menu.,
a Press the Trigger key.
b Select the Mode/Arm field, then select Edge.
¢ BSelect the Source field and set it to CI.

d Move the cursor to the Level field. Set the trigger level to 0 by typing 0 in the
front-panel keyboard, then pressing Select.

._: e (suwscars ) (print ) (( Run ]
Hode/Arm Source Level Slope Count Aule-Trig
Edge c1 o ¥ Positive 1 on

s#"w LDE'HBQ ] Lﬂispiﬂy [SampieIDala acguireo ats a s]

0 5 options Period i Neut acguisttion: ! ns

4 Turn off the voltage and time markers.
a Press the Marker key.

b Move the cursor to the V Markers field and press Select. The Select key should toggle
the marker to Off.

¢ Move the cursor to the T Markers field and press Select. At the pop up menu, select
Off.

(seepe J( scope harker | ((awtescale | (prant ) (TR
ICen:ar
ofrf Screen

sy Detay ¥ Herkers Sampie | Deta acguired ats )
5.006 ng L arf Feriog { Hext acguisitions ions
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To test the trigger sensitivity (oscilloscope)

Connect the logic analyzer

Using the N-to-BNC adapter and the BNC cabie, connect the signal generator output
to the channel 1 input of the oscilloscope.

HP 86558

DIbE0ES2

Acquire the data

1 Test the upper bandwidth trigger sensitivity.

a
b
c

Set the signal generator to provide a 225 MHz signal with 70 mV rms amplitude.
Press the blue shift key, then press the Run key. Press the Trigger key.

If the Auto triggered message appears (oscilloscope doesn't trigger), move the cursor
to the Level field and use the RPG knob to adjust the trigger level until the
oscilloscope triggers (Auto triggered message goes away).

d If the oscilloscope triggers, record a pass in the performance test record.

Press Stop to halt the acquisition. Read the Vp-p field and record the voltage in the
performance test record.

2 Test the lower bandwidth trigger sensitivity.

a

b
c
d

e
f

Use the RPG knob to dial in s/Div of 20 ns.
Set the signal generator to provide a 50 MHz signal with 35 mV rmes amplitude.
Press the blue shift key, then press the Run key,

If the oscilloscope doesn't trigger, move the cursor to the Level field and use the RPG
knob to adjust the trigger level until the oscilloscope triggers (Auto triggered message
goes away).

If the oscilloscope triggers, record a pass in the performance test record.
Press Stop to halt the acquisition.

3 Remove the signal generator output from channel 1 and connect the BNC cable to
channel 2. Repeat from "Set up the logic analyzer" for channel 2, replacing channel 1
with channel 2 where appropriate.

3-92



Performance Test Record (logic analyzer)

Performance Test Record {logic analyzer}

(D pyenialt

HP 1660C/CS-Series Logic Analyzer

Serial No. Work Order No.
Recommended Test Interval - 2 Year/4000 hours Date
Recommended next testing Temperature
Test Settings Results
Self-Tests Pass/Fail
Threshold +{100 mV + 3% of threshold setting)
Accuracy
Limits Measured
Pod 1 TTL, #145mV TTLVL +1.355 V
TTLVH +1.646 Y
ECL, £139mV ECLVL -1.439V
ECL VK -LI1B1V
-User, 280 mV -User VL -6.280V
- User VH 5720V
+User, +280 mV + User VL +5.720V
+UserVH +6.280 v
0V, £100 mV 0V UserVL0L -100 mV
6V UserVH +180 mV
Pod 2 TTL, H145mV TTLVL +1.355 V
TILVH +1.645V
ECL, 2138 mV ECLVL -1.439V
ECLVH -6V
-User, 2280 mV -User VL -6.280V
- User VH 5720V
+User, £280 mV 4 User VL +h. 720V
+ User VH +6.280V
0V, +100 my 8V User V6L -100 mY
0V UserVH +100 mVY
Pod 3 TTL, £145mV TTL VL +1.355 V
TTLVH +1.645
ECL, +139 mV ECLVL -1.439v
ECLVH -1.161V
-User, 280 mV -User VL -6.280V
- User VH -5.720V
+User, £280 mV + User VL +85.720V
+ User VH +6.280V
0V, +100 my 0VUserVL0L -100 mV
8V UserVH +100 mV
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Performance Test Record (legic analyzer)

Performance Test Record (continued)

Test Settings Results
Threshold Accuracy {cont) Limits Measured

Pod 4 TTL, 145 mV TTLVL +1.355V

TTLVH +1.645 V

ECL, +139mV ECL VL -1.439V

ECLVH -L161V

-tUser, 2280 mV -User VL -6.280V

- User VH 5720V

+User, +280 mV + User VL +5.720V

+ User VH +6.280 V

0V, +100 mvV 0V User Vi -100 mV

0V User VH +100 mV

Pod5 TTL, £145mV TTEVL +1.355 V

TTLVH +1.645 V

ECL 139 mV ECLVL 1,439V

ECLVH -1.161V

-User, 4280 mV -User VL -6.280 V¥

- User VH -5120V

+User, £280 mvV + User VL +5.720 V

+ User VH +6.280 V

0V, +100 mV 0V User VL -100 mV

0V User VH +100 mV

Pod 6 TTL, £145mV TTLVE +1.365 V

TTLVH +1.645 V

ECL, £139 mV ECLVL -1.439V

ECLVH -1.181V

-User, 2280 mV -User VL -5.280V

- User VH -5720V

+User, £280 mV + User VL +5.720 V

+ User VH +6.280 V

0V, 100 mV 0V User VL0 -100 mY

0V UserVH +100mVY

Pod 7 TTL, +145mV TTLVL +1.355 V

TTLVH +1.645 V

ECL, 139 mV ECLVL -1.439V

ECLVH -1L161V

-User, 280 mV -User VL -6.280V

- UserVH 5720V

+User, +280 mV + User VL +5.720V

+ UserVH +6.280 V

0V, 2100 mv 0V User VL =100 mY

0V UserVH +100 mVY

Pod 8 TTL, £145mV TTLVL +1.355 V

TTLVH +1.645 V

ECL, +139 mV ECLVL -1.439V

ECLVH SR AY

-User, £280 mV -User VL -6.280V

- User VH -5.720V

+User, £280 mV + User VL +5.720V

+ User VH +6.280 V

0V, 100 mV 0V User VL0 -100 mY

0V User VH +100 mY
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Performance Test Record (logic analyzer)

Performance Test Record {continued)

Test

Settings

Results

Glitch Capture

Minimum Detectable
Glitch 35 ns

Pod 1
Pod 2
Pod 3
Pod 4
Pod b
Pod 6
Pod7
Pod 8

Pass/Fail
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Performance Test Record (logic analyzer)

Performance Test Record {continued)

Test Settings Results
Single-Clock, Pass/Fail Pass/Fail
Single-Edge
Acquisition
All Pods, Channel 3 |Setup/Hold Time 35/0.0ns JT Ji
KT e Kl
LT i Ll ——
MT e Ml —
NT N
PT Pl
Setup/Hold Time ¢.0/3.5 ns JT J
KT Kl
LT - L -
MmT . Ml —
NT Ny
PT Pl
Setup/Hald Time 1.5/25ns J7 J
KT KL
LT L
Mt Ml
NT N{
PT 2
All Pods, Channel | Setup/Hold Time 3.5/0.0ns JT J4
1 KT K
LT Lb
MT ML
NT - N -
PT - Pl -
Setup/Hold Time 0.0/35ns JT J
KT Kl
LT N
mT Ml
NT Nd
PT Pl
Setup/Hold Time 15/25ns JT J
KT K
LT L
mT Ml
NT N
PT - P -
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Performance Test Record {logic analyzer)

Performance Test Record {continued)

Test Settings Results
Multiple-Clack, Enable pulse generator, channel 2 Disable pulse generator, channgl 2
Muitiple-Edge COMP (LED on} COMP (LED off)
Acquisition
Pass/Fail Pass/Fail
All Pods, Channel 3 |Setup/Hold Time 4.5/0.0ns JT+MT&NT Jds ML+ N
KT+LT+PT Kl+Ll+PL
Setup/Hold Time 0.0/4.5 ns JT+MT+NT JLrM+nNd
KT+LT+PT KJ+LL+ Pl
Setup/Hold Time 2.0/2.5ns JT+MT+NT JLe ML+ N
KT+ LT+PT Kl + L 4Pl
All Pods, Channel | Setup/Hold Time 45/0.0ns JT+MTeNT Jde ML+ N
11 KT+ LT+PT Ki+LL+PL
Setup/Hold Time 0.0/4.5 ns JT+MT+NT JLeML+nNd
KT+LT+PT Ki+Lb+PL
Setup/Hold Time 2.0/25ns JT+MT+NT JLrML+N
KT+ LT+PT Ki+ Ll +PL
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 esting rerrormance

Performance Test Record (logic analyzer}

Performance Test Record {continued)

Test

Settings

Results

Single-Clock,
Multiple-Edge
Acquisition

All Pods, Channel 3

All Pods, Channel
11

Setup/Hold Time

Setup/Hold Time

Setup/Hold Time

Setup/Hold Time

Setup/Hold Time

Setup/Hoid Time

4.0/0.0ns

0.0/4.0 ns

2.0/20ns

4.0/0.0ns

0.0/4.0ns

20/2.0ns

Disable pulse generator, channel 1 COMP {LED off}

Pass/Fail

) G
BEE656

3EE0A5

G
SEELHE

ZEL55

> ooy

T T
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Performance Test Record (logic analyzer)

Performance Test Record {continued)

Test Settings Results
Time Interval Measured
Accuracy

min X-0 $4.99-95.00 ps

max X-0 95.00-85.01 ps

avg X-0 94.99-35.01 ps
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Performance Test Record (oscilloscope)

Performance Test Record (oscilioscope)

Test

Settings

Results

Self-Tests

Pass/Fail

DC CAL Output

AC CAL Output

5.000 Vdc £10 mV

0.8Vp_px10%
1.000 KHz +10%

Limits

4.990 Vdc
5.010 Vde

0.72Vp_p
0.88Vp_p

900 Hz
1100 Hz

Measured

Input Resistance

Channe! 1

Channel 2

50 O+ 0.5 €2 (49.5 10 50.5 83)
TMQE 10 KQ {0.990 to 1.010 M2}

50 &2 @ 20 mV/Div

1 MQ @ 20 mV/Div
50 2@ 208 mV/Div
1 MQ @ 200 mV/Div
50Q@1VDiv
1MQ @ 1V/Div

50 Q@4 V/Div

1 MQ @ 4 V/Div

50 Q @ 20 mV/Div

1 MQ @ 20 mV/Div
50 Q @ 200 mV/Div
T M@ 200 mV/Div
50@1VDiv
1MQ @ 1V/Div

S0 Q@4 V/Div

1 MQ @ 4 V/Div
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Performance Test Record {oscilloscope)

Performance Test Record (oscilloscope)

Test Settings Resuits
Voltage Limits Measured
Measurement
Accuracy
Channel 1 Zero input -137V--143V
-343V--357V
-1.37V--1.43V
-137.0mV - -143.0mV
143.0 mV - 137.0 mV
143V-137V
357V-343V
143V -137V
Channel 2 Zero Input -137V--143V
-3.43V--357V
-1.37V--1.43V
-137.0mV - -143.0 mV
143.0 mV - 137.0 mV
143V-1.37V
357V-343V
143V-137V
Offset Accuracy  ;Zero-input offset
Channel 1 AV/Div 0.00 V£320.0 mV
1V/Div 0.00 V+80.0 mV
100 mV/Div 0.00 V8.0 mV
10 mV/Div 0.00 V+800.0 pV
Channel 2 4 V/Di\l 0.00V+320.0 mV
1V/Div 0.00 V+80.0 mV
108 mV/Div 0.00 V8.0 mV
10 mV/Div 0.00 V£800.0 pVv
DC-input offset
channel 1 '3500 v '354 V --348 V
-10.00V -10.1V--9.90V
-2.00V -2.02V--1.88V
+2.00V +1.98V-+202V
+10.00V 43890V -+100V
+35.00 V +348V-+354V
Channel 2 -35.00V -354V--348V
-10.00V -101V--980V
-200V -202V--1.98V
+2.00V +198V-+202V
+10.00 V +9.90V-+100V
+35.00 V +346V-+354V
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Performance Test Record {oscilloscope)

Performance Test Record {oscilloscope)

Test Settings Results
Bandwidth Limit Measured
Channel 1 <-3.04B
Channel 2 <-3.0dB
Time 5.500ns £ 150ps MEAN X-0
Measurement MIN X-0
Accuracy MEAN X-0 - MINX-0
MAX X-0
MAX X-0 - MEAN X-0
99.00ns X 155ps MEAN X-0
MIN X-0
MEAN X-0 - MIN X-0
MAXX-0
MAX X-0 - MEAN X-0
Trigger
Sensitivity
Channel 1 Trigger Stable dc to 50 MHz Pass/Fail
Trigger Stable 50 MHz to 250 MHz Pass/Fail
Channel 2 Trigger Stable do to 50 MHz Pass/Fail
Trigger Stable 50 MHz to 2560 MHz Pass/Fail
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Calibrating and Adjusting

This chapter gives you instructions for calibrating and adjusting the logic analyzer.
Adjustments to the logic analyzer include adjusting the CRT monitor assembly.

To pericdically verify the performance of the analyzer, refer to "Testing Performance"
in chapter 3.

Logic analyzer calibration

The logic analyzer circuitry of the HP 1660C-series and HP 1660CS-series Logic
Analyzers does not require an operational accuracy calibration. To test the logic
analyzer circuitry against specifications (full calibration), refer o chapter 3,
Testing Performance.

The oscilloscope circuitry in the HP 1660CS-series Logic Analyzers requires an
operational accuracy calibration by the user or service department under any of the
following conditions:

® af six months intervals or every 1,000 hours

e if the ambient temperature changes more than 10° C from the temperature at full
calibration

e to optimize measurement accuracy

To test the oscilloscope circuitry against specifications (full calibration), refer to
chapter 3, Testing Performance.




To calibrate the oscilloscope

Equipment Required

Equipment Critical Specification Recommended Gty
Model/Part

Cable (2) BNC, 9-inch (equal length) HP 10502A 1

Cable BNC HP 10503A

Adapter BNC tee {m)ifiif) HP 1250-0781 1

Adapter BNC (fHf} {ug-914/u) HP 1250-0080

Set up the equipment

Turn on the logic analyzer. Let it warm up for 30 minutes if you have not already done so.
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To calibrate the oscilloscope

Load the Default Calibration Factors

Note that once the default calibration factors are loaded, all calibrations must be
done. This includes all of the calibrations in the Self Cal menu. The calibration must
be performed in the exact sequence listed below.

Press the System key. Select System, then select Scope.

Select the menu field (top row, second from the left), then select Scope Calibration
from the pop-up menu.

Select the Mode field, then select Service Cal from the pop-up menu.
Select the Procedure field, then select Default Values from the pop-up menu
Select the Start field and follow the instructions on the display.

(“Scope J{ scope Cattvrotion ) ( Avtescals |
tode Pracedure
Service Cal Default ¥alues

FUNCTION ci

ArD D
Gain B
Difset p
Hysleresis 3
D
[}
B

o

POODOoo R

Trigger
Deloy

Time Rull
Logic Trigger

P = passed, F = fatled, D = defoutied, € = corrupted
Prefixes by * i neu sof lware revision Without re~cal

After you select the Start field, you can abort the calibration procedure by selecting either the
Mode or Procedure fields if the Continue field is still displayed on the screen.
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Ta calibrate the oscilloscope

Self Cal menu calibrations

Messages will be displayed as each calibration routine is completed to indicate calibration has
passed or failed. The resulting calibration factors are automatically stored to nonvolatile RAM
at the conclusion of each calibration routine.

The Self Cal meru lets you optimize vertical sensitivity (Vert Cal) for channels 1 and 2
individually or both channels on a board simultanecusly. Also, the Self Cal menu lets you
optimize delay (Delay) for channel 1 and 2 separately, then Time Null for channel 2 and the
Logic Trigger.

Optimize Vert Cal of the Self Cal.

a Connect two BNC 50-2, 9-inch cables to the BNC tee adapter. Connect the BNC 50Q
(H)(f) adapter to the BNC tee adapter, and cormect the 48-inch BNC cable to the BNC
50Q (£)(f) adapter. Once you select Start, the instrument will prompt you to connect
the cables to the appropriate locations on the rear panel of the instrument.

Select the Mode field, then select Self Cal from the pop-up menu.

Select the Procedure field, then select Vert Cal from the pop-up menu,

Select the Channel field, then select a channel choice from the pop-up menu.
Select the Start field and follow the instructions on the display.

After completion of Vertical Calibration, remove the cables from the instrument.
Optimize Pelay of the Self Cal.

a Obtain a BNC 50-Q, 48-inch cable. Once you select Start, the instrument will prompt
you to connect the cable to the appropriate location on the rear panel of the
instrument.

Select the Procedure field, then select Delay from the pop-up menu.
Select the Channel field, then select C1.

Select the Start field and follow the instructions on the display.
Repeat steps ¢ and d for channel 2,

After completing all of the channel delay calibrations, remove the cable from the
oscilloscope.

Optimize the Time Null of the Seif Cal.

a Connect two BNC 50-Q, 8-inch cables to the BNC tee adapter. Connect the BNC 500
(@) adapter to the BNC tee adapter, and connect the 48-inch BNC cable to the BNC
50Q ()(f) adapter. Once you select Start, the instrument will prompt you to conneet
the cables to the appropriate locations on the rear panel of the instrument.

b Select the Procedure field, then select Time Null from the pop-up menu.

¢ Select the Start field and follow the instructions on the display.

d After completion of the Time Null calibration, remove the cables from the instrument.
Calibrate the Logic Trigger of the Seif Cal.

a Obtain a BNC 50-Q, 48-inch cable.

b Select Start. The instrument will prompt you to connect the cable to the appropriate
location on the rear panel of the instrument.

¢ Select the Procedure field, then select Logic Trigger from the pop-up menu,
d Select the Start field and follow the instructions on the display.

e After completion of the Logic Trigger calibration, remove the cable from the
instrument.

» e o g
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WARNING

To adjust the CRT monitor alignment

This procedure must be performed by trained personnel. Adjustments are made with
the cover removed and power applied.

Do not touch the CRT monitor sweep beard. High voltages exist on the sweep board that can
cause personal injury.

Equipment Required

Equipment Critical Specification Recommended
Model/Part
Alignment Tool 1 8710-1300

Turn off the logic analyzer, then disconnect the power cord. Remove the cover,
Refer to chapter 6, "Replacing Assemblies," for instructions to remove the cover.

Connect the power cord, then turn on the logic analyzer.

Insert the disk containing the functional performance verification tests into the disk
drive, then load the functional performance verification operating system into the
logic analyzer.




Lalibraung ana Adjusing
Yo adjust the CRT monitor alignment

4. Enter the Sys PV fests, then enter the Display Test.

A grid pattern should appear.
4 R
{_—0’1 inge .
e
. /
5 If the display is tilted (rotated), adjust the CRT yoke by rotating it to straighten the
display.
WARNING Do not touch the CRT monitor sweep board. High voltages exist on the sweep board that can
cause personal injury.

LOW BRIGHT
SUBBRIGHT

FOTYS

Yoke /

Laliz:cr-rd

6 If the grid pattern is not centered horizontally, adjust the H-Hold.
7 H you need to adjust the intensity, go to the next page.

If you are finished with the adjustments, turn off the instrument, then remove the
power cord. Install the cover on the instrument.




To adjust the CRT intensity

This procedure must be performed by trained personnel. Adjustments are made with
the cover removed and power applied.

WARNING

Do not touch the CRT monitor sweep board. High voltages exist on the sweep board that can
cause personal injury.

Equipment Required

Equipment Critical Specification Recommended
Model/Part

Alignment Tool 1 8710-1300

Light Power Meter United Detector 351

1 Turn off the logic analyzer, then disconnect the power cord. Remove the cover.
Refer to chapter 6, "Replacing Assemblies," for instructions to remove the cover,

2 Connect the power cord, then turn on the logic analyzer.
3 Access the Display Test.

® If you just finished adjusting the CRT monitor alignment, go to step 4.

o To Access the Display Test, perform the following sieps.

a Insert the disk containing the functional performance verification tests into the disk
drive, then load the funetional performance verification operating system into the
logic analyzer.

b Enter the Sys PV tests and enter the Display Test. A grid pattern should appear.
4 Press the front panel Select key.

The display should show a full bright test screen.
5 Turn the rear panel intensity adjustment to full bright.
6 Place the light power meter against the display at center screen.




Lalibratng and Adjusting
To adjust the GRT intensity

WARNING

Do not touch the CRT monitor sweep board. High voltages exist on the sweep board that can
cause personal injury.

7 The light power meter should read 137-154 cd/m?. If the measurement is out of this
range, use the adjustment tool to adjust the Contrast potentiometer on the monitor
driver board.

]

LOW BRIGHT
SUBBRIGHT

7 710
7

FoCUs

7

\

CONTRAST

V. LIN
V.BIZE
V. HOLD
H.HOLD

a
a
a
o
°
o

BN/

Bi66aAL22

8 Press the front panel Select key.
The digplay should show a half bright test screen.

9 Place the light power meter against the display at center screen. The light power
meter should read 5-27 cd/m”?.

If the reading is not correct, try adjusting the contrast in step 7 closer to the limit.

10 Press the front panel Select key.
The logic analyzer should exit the Display Test.

11 Place the light power meter against the display at center screen. Adjust the rear
panel intensity adjustment until the light power meter reads 45-55 cd/m?.

12 Exit the functional performance verification tests.

13 Turn off the instrument, then remove the power cord. Install the cover on the
instrument.
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CAUTION

Troubleshooting

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

H you suspect a problem, start at the top of the first flowchart. During the
troubleshooting instructions, the flowcharts will direct you to perform other tests.

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

Electrostatic 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.




| roubigsnootng
To use the flowcharts

Cormr) CHART 1

PERFORM
POWER-UP SELF TEST

CHART 2

15
CRT DISPLAY
CGRRECT?

(HART £ CHART 7

§EELAE FALED MCDULE

na
CCORDNG TO POWER-UP .
SELF TEST PROCEDURE SELFCTESTS

CHART 8

DOES
FRONT PANEL
KEYBOARD
WORK?

CRART 5 CHART 9

DCES
FLEXIBLE DISK SRVE
WORK?

CHART 10

LOES HARD
DISK DRIVE
WORK?

CHART 11

DOES
LAN
FUNCTIDN?

CHART 12

CHART 13

Troubleshooting Flowchart 1
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To use the flowchatts

CHART 1

TURN POWER OFF
AND CHECK FUSE.

(POSITION,
RATING AND OPERATION)

NO

REMOVE TOP
COVER AND CHECK
FAN CONNECTION.

is
FAN CABLE
CONNECTED?

TURN ON POWER
AND CHECK POWER

A

SUPPLY VOLTAGES.

POWER
SUPPLY VOLTAGES
OK?

REMOVE FAN
CABLE AND CHECK
VOLTAGES

18
FAN VOLTAGE
OK?

REPLACE

CHART 2
REPI.ACE
FUSE
RESEAT FAN
CABLE ON
CONNECTOR.
o CHART 3
Y
REEkﬁCE » ( END )
A

ACQUISITION
BOARD,

Troubleshooting Flowchart 2

QieseBze
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To use the flowcharts

REMCYE SWEEP
CABLE FROM
CRT DRWER BOARD

SWEEP CABLE

CONTINUITY REPLACE CRY
oK?

MONTIOR ASSEMBLY

REMOVE DISK REPLACE

DRIVE CABLES
FROM DISK DRVES SWEEP CABLE

¥

DISK BRIVE REPLACE SUSPECT

v

CONTINUETY DISK DRIVE
OK?
REMOVE CPU REPLACE
BOARD CABLE FROM .
ACQUISITION BOARD SWEEF CABLE
POWER CPU BOARD
SUPPLY VCLTAGES ABL RERLACE CPU >
oK? CONTINUITY BOARD
OK?
REMOVE
ACOUISITION BOARD REPLACE .
R BOARD CABLE £
FOWER SUPPLY
POWER ACGUISITION
SUPPLY VOLTAGES REPLACE ACOUSITION o
oK? CONTINTY

REPLACE ACQUISITION
CABLE

¥

¥

REPLACE POWER END
SUPPLY ASSEMBLY
01660859

Troubleshooting Flowchart 3
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To use the flowcharts

CHART 1

CRT

DISCONNECT SWEEP
CABLE FROM
DRIVER BOARD

CHECK FOR VOLTAGES
AND SIGNALS

1660820

Troubleshooting Flowch

AND SIGNALS
0oK?

CPU TO
ACQUISITION BOARD
CABLE g}?;JTINUITY

VOLTAGES

REPLACE CRT

CHART 4

MONITCR ASSEMBLY

SWEEP

CABLE NO
CONTINUITY
OK?

REPLACE SWEEF CABLE

REPLACE
CFU BOARD

Y

REPLACE CPU TO
ACQUISITION BOARD CABLE

END

artd
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To use the Howcharts

CHART 1 CHART 5

PERFORM FRONT
PANEL KEYBOARD
SELF TEST

YES

PASS
SELF TEST?

CHECK STGNAL
INPUT TQ
KEYBOARD

KEYBOARD

CABLE YES REPLACE CPU .
CONTINUITY
OK?

EQARD AGSEMBLY

REPLACE END
KEYBOARD ASSEMBLY

Yy

EEDB2E

Troubleshooting Flowchart 5
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To use the flowcharts

@CHART 7 CHART ¢
PERFORM
DISK DRIVE
SELF TEST
|
FASS YES
SELF TEST?
il Refer lo 'To test the flexble disk drive voltages*
to verty flexibte disk drive vollages Refer to
CHECK FOR “To fest the hard disk drive volloges ™ fo vendy
VOLTAGES AND SIGNALS hord disk drve voltoges
ON SUSPECT DISK DRIVE
_}(_
\
SIGNALS DISK DRIVE REPLACE
AND VOLTAGES CABLE CPU BOARD Lol
oK ? CONTENUATY ASSEMBLY
OK?
REPLALE
DISK ORIVE -
CABLE
Y
- REPLACE
o DISK DRIVE END

MeedBen

Troubleshooting Flowchart 6
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CHART 1

PERFORM
DATA ACQUISITION
SELF TEST

YES

POSSIBLE CABLE
PROBLEM; PERFORM
CABLE TEST

Do
ANY PCDS
FAIL TO ACQUIRE
DATA?

EXCHANGE SUSPECT
PROBE TIP ASSEMBLIES
WITH KNOWN GOOD ASSEMBLIES

!

REDO CABLE TEST

FAILURE FOLLCW
THE SUSPECT PROBE
JIP ASSEMBL

YES

EXCBANGE SUSPECT
PCD CABLES WITH
KNCWN GOCD CABLES

Y

REDO CABLE TEST

DOES
FAILURE FOLLOW

THE SUSPECT
CABLE?

REPLACE

REPLACE ACQUISITION

[rouplesnostng
To use the flowcharts

CHART 7

BOARD ASSEMBLY

NO TROUBLE FOUND

Y

REPLACE

PROBE T1P
ASSEMBLY

¥

REPLACE CABLE(S)

¥

Y

ACQUISITION BOARD

Troubleshooting Flowchart 7
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THE SYSTEM BOARD CABLE
CONNECTCR,

HF PART NUMBER 1252-4181
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o CHART 8

CHECK SYSTEM/
LONFIGURATION
MENU

DOES
QSCLLOSCOPE
APPEAR?

TURN OFF BOTH
LOGIC ANALYZER
MACHNES

1

ATTEMPT TG OBTAN
AN QSCOLLOSTOPE
ACOUISITION

BO0ES

CHECK OPERATING
SYSTEN DISK

IS COARECT
OPERATING SYSTEM
USED?

D8TAIN CURARENT

CHART 8

O0BTAIN CURRENT
VERSION OF
1660CS5-SERES OPERATIONAL
SYSTEM SOFTWARE

TINEBASE
SWEEP?

1S5 DATA
CORRECT?

HO TROUBLE FOLND

Troubleshooting Flowchart 8

VERSION OF o
SYSTEM ROMS -
o RESEAT
3= OSCLLOSCOPE BOARD
CABLE W5
ND REPLACE OSCLLOSCUPE o
BOARD
CHECK PROBES
YES
REPLACE PROBES -
PERFORM OSCLLDSCOPE
PY AND CAL
PROCEOURES
NO REPLACE 0SCILLOSCOPE
BOARD
YES *
Y
END
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FAIL
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To use the flowcharts

CHART 9

7

DOES
EXTERNAL
LOOPBACK TEST
FAIL
?

VERIFY RS-232C
CONFIGURATION

¥

15
LODPBACK CONNECTCR
INSTALLED
?

INSTALL CONNECTOR
ON RS-232C PORT
AND RE-RUN TEST

YES

DCES
EXTERNAL

LOOPBACK TEST
Fail
?

A

L

CHECK R5-232C CABLE
IS SEATEG IN CORRECT
SOCKET ON CPU BOARD

IS CABLE SEATED?

YES

RESEAT CABLE AND
RE-RUN TEST

DOES
EXTERNAL LOOP
BALK TEST
FAL?

et
B

¥

CHECK RS-232C
CABLE CONTINUITY

IS
CABLE GOOD
?

REPLACE CABLE

REPLACE CPU BOARD

Troubleshooting Flowchart 9
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(o) CHART 1

PERFORM HP-IB
SELF-TEST

DOES
SELF TEST
PASS
?

VERIFY HP-1B
CONFIGURATICN

CONFIGURATIONS COK?

PERFORM R5-232C
EXTERNAL LOOPBACK TEST

DCOES TEST PASS?

ARE
RS-232C &

HP-IB CABLES
SWITCHED ON CPU
BOARD?

YES

REPLACE CPU BOARD

CHART 10

1§

RECONFIGURE HP-B

CHECK HP-IB

SWITCH CABLES AND
RERUN RS-232C TEST

Troubleshooting Flowchart 10

W~ CABLE IS SEATED ON
SOOKET ON CPU BOARD

IS CABLE SEATED?

RESEAT CABLE

CHECK CABLE CONTINUITY

iS
CABLE GOOD
7

Y

REPLACE CABLE

REPLACE CPU BOARD

| 4

DU%E00L

END
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DDZsS
PS2 TEST
PASS

TONNELT XKNOWN E00D
EXTERNAL KEYBOARD
DR MOUSE TO EXTERNAL
KEYBOARD CONNECTOR

KEYBOARD OR
MOUSE CURSOR
APPEAR?

CHART 11

REPLACE CPU BOARD
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MOUSE OPERATE
PROSERLY?

Y ! L REPLACE CPU BOARD

Troubleshooting Flowchart 11
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(HART 1

IS

LAN INSTALLED DISREGARD STATUS

DOES
LAN TEST
PASS

REPLACE (CPU
BOARD

REFER TO USER'S GUIDE
TO ENSURE LAN PARAMETERS
ARE PROPERLY SET

0660863

Troubleshooting Flowchart 12
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CHART 1 CHART 17
Y
PERFORM BNC TEST
[
PROSLEM
DOES YES NO
TEST PASS? - STILL Pze[-:ssm
NO TES
PAMEL CABLES _
NI NNECT
ONNECTED 10 ACOUISITION g CCOA{;LCECS E
BOARD
Y
Y
Y REPLACE »{  En0
ACOUISITION BOARD AN

01660865

Troubleshoeting Flowchart 13
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To check the power-up tests

To check the power-up tests

The logic analyzer autormatically performs power-up tests when you apply power to the
instrument. The revision number of the operating system shows in the upper-right corner of
the screen during these power-up tests. As each test completes, either "passed" or "failed"
prints on the screen in front of the name of each test.

Disconnect all inputs, then insert a formatted disk into the flexible disk drive.

Let the instrument warm up for a few minutes, then cycle power by turning off then
turning on the power switch.

If the instrument is not warmed up, the power-up test screen will complete before you can
view the screen.

As the tests complete, check if they pass or fail.

The Flexible Digk Test reports No Disk if a disk is not in the disk drive.
Performing Power-Up Self-Tests

passed ROM text

passed RAM test

passed interrupt test
passed Display test
passed PS2 Controfler Test
passed Hard Disk Test

No Disk Flexible Disk Test
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To run the self-tests

To run the self-tests

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

These procedures assume the files on the PV disk have been copied to the /SYSTEM
subdirectory on the hard disk drive. If they have not already been copied, insert the PV disk
in the flexible disk drive before starting this procedure.

If you just did the power-up self-tests, go to step 2.

If you did not just do the power-up self-tests, disconnect all inputs, then turn on the
power switch. Wait until the power-up tests are complete.

Press the System key, then select the field next to System. Then, select Test in the
pop-up menu.

( susten w_ p”M

Herd Disk

Connecta Ta:
Selungs
“-‘!Emra Flexible Disk rnet

Cﬂﬂﬂ?C

Printar [Sat1y Extarsal 140 x—Hzndm-

Utililies

102 Channg)
100 BHz STATHET R o
500 ez TR d e B B

2 Channels of
16575 Single Shol
Dscilloscope

SYRBOL UTILITY l

i iAH Sellings

RS232 Setlings
f #P18 Settings

3 Select the box labeled Load Test System, then select Continue.
4 Press the System key, then select the field next to Sys PV. Select System Test to

access the system tests,

( sus ey m

Hord Disk

Connecte

Flexibie Disk

RS-232C [Setty

External L/D

Ulitities

136 Channelg
100 HHz STATY
500 MMy TIATH

Extt Test

Oscilloscope

2 Chennels ol
165/ Single Shot

Xeybooryd

[-[ B$232 Sellings

fl vP18 settings
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To rur the self-tests

5 Select ROM Test. The ROM Test screen is displayed.

You can run all tests at one time by running All System Tests. To see more details about each
test, you can run each test individually. This example shows how to run an individual test.

(“sus pv ) System Test )

(-

RON Test runs fatiures
. progremmabie ROH 1} Q
. Mlash ROH ] 2]

This test performs o checksum tesl on S0lh lhe
progremmadte ROM and the flash ROM components,

F s T e S s T S

6 Select Run, then select Single.
To run a test continuously, select Repetitive. Select Stop to halt a repetitive test.

(susev ) System Test i

ROA Test 'ﬁ
. o

. programmabie ROH
. Tlssn ROH Repetitive O

This tesi performs a checksum tes|
programmable ROM and the {tash Fi Coancel

oy 7T (T T Al

For a Single run, the test runs one time, and the screen shows the results.

[ Sys PV ]L System Tesi J

(-

RAH Test rung failures
. programmabie ROH 1 0
. flash RO 1 0

This test performs & checksum test on polh Lhe
progrommgbie RO and the flash ROH components.

o Y s W o WY o WYY

| Done
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To run the self-tests

7 To exit the ROM Test, select Done. Note that the status changes to Passed or Failed.

8

10

(Csusev ) Syslem Test ]

RON Test
slatus PASSED

RAN Tesi Lan Test
slatus UNTESTED slalus UNTESTED
[ Front Panel Test ]

Disk Test
slatus UNTESTED

status UNTESTED

Display Test
slatus UNTESTED

PS2 Test
status UNTESTED

HP-IE Tasl
518%us UNTESTED

RS-2320 Test
stalus UNTESTED

A1l System Tesis
statys | UMTESTED

Install a formatted disk that is not write protected into the flexible disk drive.
Connect an RS-232-C loopback connector onto the RS-232-C port. Run the
remaining System Tests in the same manner.

Select the Front Panel Test.
A screen duplicating the front-panel appears on the screen.

a Press each key on the front panel. The corresponding key on the screen will change
from a light to a dark color.

b Test the knob by turning it in both directions.

¢ Note any failures, then press the Done key a second time to exit the Front Panel Test.
The test screen shows the Front Panel Test status changed to Tested.

Select the Display Test.

A white grid pattern is displayed. These display screens can be used to adjust the display.
a Select Continue and the screen changes to full bright,

b Select Continue and the screen changes to half bright.

¢ Select Continue and the test screen shows the Display Test status changed to Tested.
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To run the self-tests

Select Sys PV, then select Analy PV in the pop-up menu. Select Chip 2 Tests.

You can run all the analyzer tests at one time by selecting All Analyzer Tests. To see more
details about each test, you can run each test individually. This example shows how to run
Chip 2 Tests. Chip 3, 4, and 5 Tests operate the same as Chip 2 Tests.

Data Input
Inspection
Chip 2 Tesls
status UNTESTED

Chip 3 Tasis
stotus UNTESTED

Chip 4 Tesis Board Tesis
slatus UNTESTED status UNTESTED

Chtp 5 Tests Al Anaiyzer Tesls
status UNTESTED statug UNTESTED

In the Chip 2 Tests menu, select Run, then select Single. The test runs one time,
then the screen shows the results. When the test is finished, select Done. Then,
perform the other Chip Tests.

To run a test continuously, select Repetitive. Select Stop to halt a Run Repetitive.

Analy PV Prin
Chip 2 Tests runs isilures

L..communication 1 [
. .mamory 1 [
. ..encoder 1 0
...respources 1 ¢
.. .sequencer 1 [

,.clack generator 1 0

This tesl checks the internsl operstion of
the specified st{ele/tinming acquisition chip,

[ and 116 interchip communication }ines.
1 Deone
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To run the self-tests

13 Select Board Tests, then select Run. When the Board Tests are finished, select Done.

Anaty PV

L

Board test uns failures

1 0

This Lest checks tne clock generation
circuits on the boerd. &nd Lhe date
and clock comparators.

| Done

14 Select Data Input Inspection. All lines should show activity. Select Done to exit the

Data Input Inspection.

Analy PY

Pod AG  sTPssTssIvisaier @
Pod AS  FrifRIIIIiIyiil

P

Pod AT FIIITIIIISILIIG

Pod A2

Pod A4 FE2ITPIIIIsINET MY
Fl:
[Pod Al

Pod A7 trrssvasdssrssis Ng

[Pnd ARG FEIIrIIIIRIINGY P:]

Alt tines should show actlivity.

ngl be used in a measuremenl.

Any lines Hithout

activity are petl funclienipng corrsctly, and should

"

L™

H you have an HP 1660C-series Logic Analyzer (no oscilloscope), go to step 18. If you have an

HP 1660CS-series Logic Analyzer, continue with step 15.

15 Select Analy PV, then select Scope PV in the pop up menu. Select Functional Tests.
16 Select one of the Scope PV tests.
You can run all of the tests at one tire by selecting All Tests, or you can run each test

individually. For this example, select Data Memory Test.

Scope PV

Functional Tesls

Dala Hemory Test
Stlatus  UNTESTED

Dra Test
Status UNTESTED

Timepase Test
Status UNTESTED

Status UNTESTED

A/D Test
Stalus UNTESTED

J
(Lo Ssies )
J

g Test
Silotus UNTESTED

PLEASE DISCONNECT ALL INPUTS A1l Tesis
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To run the self-tests

17 In the Data Memory Test menuy, select Run, then select Single. The test runs one
time, then the screen shows the results. When the test is finished, select Done.

To run a test continuously, select Repetitive. Select Stop to halt a Repetitive Run.

Functlonel Tesls

PLEASE DISCONNECT ALL INPUTS fun

pate Hemory Test runs failures
L{hanrel | 1 o
Channel 2 1 o

This test werifies the correct operstion
of ¢ato memory componenils on this board.

18 To exit the tests, press the System key. Select the field to the right of the Sys PV
field.

19 Select the Exit Test System.
If you are performing the self-tests as part of the troubleshooting flowchart, return to the
flowchart.
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To test the power supply voltages

WARNING

To test the power supply voltages

To check the voltages, the power supply must be loaded by either the acquisition board or
with an added resistor.

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

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

Loaded by the acquisition board

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

Connect the power plug, then turn on the instrument.
Check for the +b6 V, as indicated by the figure below.

Loaded by the added resistor

Tuwrn off the instrument, then remove the power cable. Remove the cover of the
instrument and the disk drive assembly.

Remove the power supply far enough to disconnect the power supply cable from the
acquisition board. Bring the end of the cable up and out of the instrument.

Use the disconnected cable to load the supply and to make measurements.
Load the +5.00 V supply with a 2 Q, 25 watt resistor.

a With a jumper wire, connect one end of the resistor to one of the 5.00 V pins (pins 1
through 4) on the supply cable.

b With another jumper wire, connect the other end of the resistor to one of the ground
pins (pins 5 through 7) on the supply cable,

Connect the power plug, then turn on the instrument.
Check for the +5 V as indicated by the figure below.

COM +5.88V +5.88v ADJ

DIYERERY
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To test the power supply voltages

Check for the voltages on the power supply cable using the vaiues in the following
table.

Signals on the Power Supply Cable

Pin Signal Pin Signal

1 +5.00V 1 520V

2 +5.00V 12 Ground

3 +5.00V 13 +12V

4 +5.00V 14 Ground

5 Ground (Digital) 15 -1zv

6 Ground (Digital) 16 Ground

7 Ground {Digital) 17 +12 V {Display}
8 Ground {Display) 18 ~5,20V

g +350V 19 +15V {Fan)
10 Ground 20 Ground {Fan)

01640233

A

Front af
instrument

|DDBDDDDDDDBDDDDDDDDE|

+5 00V
+5 00V
+3 00V
+5 00V
Ground (Dispioy!

Ground Dsploy!

Ground (Dispiay!

Graund Dispioy)

+3 50V

Ground

-520v

Ground

«12V

Graund

-12v

Ground

12V (Display)

528V

+13V [Fonl

Oround (Fonl = Pin 20

Fin 1
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To test the CRT monitor signals

WARNING

To test the CRT monitor signals

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

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

Remove the cover of the instrument.

Check the CRT monitor input cable for the signals and the power supplies listed in
the table below. The cable is the wide ribbon cable connecting the monitor to the
acquisition board.

CRT Monitor Cable Signals

Pin Signal Pin Signal
1 NC 2 +12V
3 Ground 4 Ground
5 +12V 6 Ground
7 +12V 8 Ground
9 +12V 18 HSYNC
11 VSYNC 12 +12V
13 Ground 14 Ground
15 Ground 15 Video
17 Ground i8 NC

19 Ground 20 NC
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Ta test the keyboard signals

WARNING

To test the keyboard signals

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

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

Turn off the instrument and remove the power cable.

Without disconnecting the keyboard cable, follow the keyboard removal procedure
to loosen the keyboard. Leave the keyboard in place in front of the instrument.

Reconnect the power cable, then turn on the instrument,
Run the PV Front Panel Test, pressing all of the keys.
If a random key is not operating, then go to the next step.

If a group of keys do not work, then check the keyboard voltages and signals.

Keyboard Connecter Signals

Pin Signal Pin Signat
1 Keyboard Return 13 Keyboard Scan
2 " 14 p

3 19 !

4 16

5 17

6 " 18

7 " 19 LED

8 " 2 +5V

9 Keyboard Scan 21 Ground
10 " 2 Knob
11 23 Ground
12 24 Knob

6 Allow the keyboard assembly to fall forward from the front panel. Separate the

7

8

elastomeric keypad and keyboard panel from the PC board.

Using a paper chip or screwdriver, short the PC board trace of the non-operating key
and look for an appropriate response on the display.

If the display responds as if the key were pressed, replace the elastomeric keypad.
If the display does not respond as if the key were pressed, replace the keyboard.
Check the RPG connector.

The RPG connector has a TTL pulse on pins 22 and 24 when the knob is being turned. Pin 20
of the connector is +5 V.
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To test the flexible disk drive voltages

WARNING

To test the flexible disk drive voltages

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

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

Equipment Required

Equipment Critical Specification Recommended
Maodel/Part
Digitizing Oscilloscope > 108 MHz Bandwidth HP 546008

Turn off the instrument, then remove the power cable. Remove the instrument
cover and the disk drive assembly.

Reconnect the disk drive cable to the rear of the flexible disk drive. Turn the disk
drive assembly over so that the solder connections of the cable socket on the
flexible drive are accessible,

Connect the power cable, then turn on the instrument.

Insert the disk that contains the functional performance verification software and
enter the test operating syster.

In the Sys PV menu select the Flexible Disk test. Insert a disk that has enough
available bytes to run the test in the disk drive, then select Run-Repetitive.

(suspv ) System Test }

Disk Test
oo fienible disk
...hard disk

NOTE: The Tlexible gisk test requires
i Cancel

digkettle (LIF or DOS) thal is not wr
and has at least 20 blecks or 5000

check for a DOS or LIF disk format. read periions
of the medis. and perferm & write/rend 1eg¢t of

knokn patterss 10 o lemporary file.
l bone

[ The aisk tests check thelr controllers,
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To test the flexible disk drive voltages

6 Check for the following voltages and signals using an oscilloscope.

Disk Drive Voltages

Pin Signal Description Pin Signal Description
1 NC 2 Disk Change
32 NC 4 High Density
5 NC 6 NC

7 S 8 Index

9 +V 10 Drive Select
n +5V 12 NC

13 Ground 14 NC

15 Ground 16 Mator On

17 Ground 18 Direction

19 Ground 20 Step

21 Ground 22 Write Data
23 Ground 24 Write Gate
25 Ground 26 Track 0D

27 Ground 28 Write Protect
29 Ground 30 Read Data

£l Ground 32 Side Select
33 Ground 34 Ready

BOTTOM OF DISK DRIVE

AN 3L

D560 32

7 Select Stop, and turn off the logic analyzer. Remove the power cable.

The test will not immediately stop when Stop is selected; it will continue until the current
iteration of the disk test is completed and then stop.

8 Disconnect the disk drive cable and re-install the disk drive in the logic analyzer.
9 Reconnect the disk drive cable and install the cover on the logic analyzer.
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To test the hard disk drive voitages

WARNING

3
4
5

To test the hard disk drive voltages

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

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

Equipment Required

Equipment Critical Specification Recommended
Model/Part

Digitizing Oscilioscope > 100 MHz Bandwidth HP 54600A

Turn off the instrument, then remove the power cable. Remove the instrument cover
and the disk drive assembly.

Remove the hard disk drive from the disk drive assembly. Reconnect both hard disk
drive cabies to the rear of the disk drive. Turn the disk drive over so that the solder
connections of the cable socket are accessible,

Connect the power cable, then turn on the instrument.
In the Sys PV menu select the Disk test. Select Run-Repetitive.
Check for the following voltages and signals using an oscilloscope.

Disk Drive Voltages

Pin No.

1
3-18

20
21
23
25

Signal
RESET
DATA

KEYPIN
DMARQ
Dlow
DIOR

Pins 2, 19, 22, 24, 26, 30, 40 are GROUND

Valtage Pin No, Signal Voltage Pin No. Signal Voltage
27 {ORDY 3 PDIAG
28 CABLE 35 DAD
SELECT
2 DMACK 36 ADDR2
31 INTRQ 37 CS1FX
32 10CS16 38 CS3FEX
33 ADDR1 33 DASP
12V
[ ) =N
3
[}
=X ]
= L
UL Power L P L0
Connectors =
M. Sectons A ong B B
I B ¢
s —— | B i]a
— s Y -

oarsem

Select Stop, and turn off the logic analyzer. Remove the power cable.

The test will not imrnediately stop when Stop is selected; it will continue until the current
iteration of the disk test is completed and then stop.
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To perform the BNC test

Disconnect the disk drive cables. Re-install the hard disk drive onto the disk drive
assembly, and then re-install the disk drive assembly in the logic analyzer.

Reconnect the disk drive cables and install the cover on the logic analyzer.

To perform the BNC test

Equipment Required

Equipment Critical Specification Recommended

) Model/Part
Digitizing Oscilloscope 100 MHz Bandwidth HP 546008
BNC Shorting Cap 1250-0074
BNC Cable HP 10503A
BNC-Banana Adapter 1251-2277
Press the Config key.

Assign pods 1 and 2 to Machine 1.

To assign the pod field, select the pods 1 and 2 field, then select Machine 1 in the pop-up
mernuy,

In the Analyzer 1 box, select the Type field. Select Timing in the pop-up menu.
Set up the trigger menu.

a Press the Trig key. Select Clear Trigger All.

b Select Arming Control. In the Arming Control pop-up menu, select the field labeled
Run, then select Port In. Press the Done key.

Attach a BNC shorting cap to the External Trigger Input on the rear panel of the
logic analyzer.

Using a BNC cable, connect the External Trigger output to the oscilloscope

channel 1 input. Set the oscilloscope to Trigger On and measure TTL voltage levels.

Press the RUN front panel key.

The warning "MACHINE 1 Waiting on level 1" will appear.

Remove the shorting cap from the rear panel External Trigger input BNC.

The warning will go away and the oscilloscope will display a positive-going TTL
pulse.

5-30



[ rounlesnooting
To test the logic analyzer proke cables

To test the logic analyzer probe cables

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

Equipment Required
Equipment Critical Specification Recommended
Model/Part
Pulse Generator 100 MHz, 3.5 ns pulse width, HP 8131A Option 020
< 600 ps rise time
Adapter (Qty 4) SMA {m]}- BNC {f) HP 1250-1200
Coupler (Qty 4) BNC {m){m) HF 1250-0216

6x2 Test Connectors {Qty 4}
Turn on the equipment required and the logic analyzer.

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

Pulse Generator Setup

Channel 1 Channel 2 Period
Delay: O ps Delay: 8 ps 100 ns
Dty: 50% Dity: 50%

High: 3.00V High: 3.00V

Low: .00V Low: 0.00 V

b Enable the pulse generator channel 1 and channel 2 outputs (with the LEDs off).
Set up the logic analyzer Configuration menu.
a Press the Config key.

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

(naulgzer]{ Contiguration

anatyzer |
Kame: | MACKINE 1
Type: | Stete
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To test the logic analyzer probe cables

4 Set up the Format menu.
a Press the Format key.
b Move the cursor to the field showing the channel assignments for the pod under test.

Press the Clear Entry key until the pod channels are all assigned (all asterisks (¥)).
Press the Done key.

((#netyzer )J( Formet nacHINE 1]
Stele Acquisition hode Hasier Clock umbol
Full Chonnel/dk Hemory/100MHz)| Jt ymools

ctock topuls |(Pesaz X T J{pcsar J( TR )
( Hoster Clock J faster Clock ]

' + Labels &
1801 |

Lab?
Land
Labd
[ ¥.1:51
Labt
Lab?
Labd

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

((Fnatyzer ) Formet  WACHINE 1}

Stete Acguisition Hode Haster Clock
Full Channel/4K Hemory/1000H2 (1 Symbols

Moster {lock %

g Jt

Selup/Hold | Dons

=

L
L
L
L
L
L
L
L

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

(Anatyzer )( Formsl  HACHIHE | ) (Print
Stale fcquisiiion Mode & Sumbal

Full Chonnel7dk Nemory/I00HHE 4.0/0.¢ 0.0/4.0 ns gimbaels
Maste) 3.5/0.5 ns
Setup

G 3000 88 by gy Lz

[T ] 2.5/1.5 ns@ :I

o} Eoees: eor)

- 2.0/2.0 ns

L

i ouaLs: orr

L 1.5/2.2 ns

L

I 1.0/3.0 ns

J; - IIIIHHII

L Dorne

I 0.5/3.5 ns

L b
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To test the logic analyzer probe cables

e Select the field to the right of the pod being tested, then select TTL.

(Ansiyzer J( Formet  nacHIvE 1 )

Full Channe!/aK Hemory/1Q0HKz ]| 4T

[ Stlate Acquisition Hode ][ tinsler Clock ]

[ Clock Inputs ] Fod AZ TTL

Hacter Clock

& :

(G ez v )
als am mmmee
+ Lab2ls & o] 15770C

User

vert | [+ ] NI

HE

5 Set up the Trigger menu.
a Press the Trigger key.

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

{(Anatyzer )( Trigger HACHINE | )

{Print Rup

Stlate Sequence Ley

Hedify Sequence Level Arming
Contral

Hhile s1oring “enystates
@ TRIGGER on "2 1 Lime

Store “anysiste”
2

Replace Sequence Level
lequisition
conirol

Delete $equence Levei

(FLeper )] (TonT )

Count
off

Hedity:,
Triggers

Add Sequence Level

Cancel

6 Set up the Listing menu.
a Press the List key.

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

{(Anatyzer ) Listing nmacHINE | )

Marksers
orf Blosry

octsl
Base> Hex Decimal
Hex
ASCIT
i — Symbol
Tuas
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To test the logic analyzer probe cables

Using four 6-by-2 test connectors, four BNC Couplers, and four SMA (m) - BNC ()

Adapters, connect the logic analyzer to the pulse generator channel outputs. To

make the test connectors, see chapter 3, "Testing Performance."

a Connect the even-numbered channels of the lower byte of the pod under test to the
pulse generator channel 1 Output and J-clock.

b Connect the odd-numbered channels of the lower byte of the pod under test to the
puise generator channel 1 Output.

¢ Connect the even-numbered channels of the upper byte of the pod under test and the
clock channel to the pulse generator channel 2 Cutput.

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

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

((anatozer ) Listing PACHINE 1 ) @
Narkers Acquisition Time
are 23 Juil 1982 12:58:504

Lavel? Lobl
Boser Binary

0101010101010101
1210101010301010
0101010101010191
1210101010301010
0101010191010101
1010101016501010

—

Eaﬁ:&nmﬂc-mnmwao
=)
>
o
=3
=
=
=
>

5 1010101016101010

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

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

¢ open channel

o channel shorted to a neighboring channel

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

To test the auxiliary power

The +5V auxiliary power is protected by a current overload protection device. If the current
on ping 1 and 39 exceed 0.33 amps, the circuit will open. When the short is removed, the

circuit will reset in approximately 1 minute. There should be +5 V after the 1 minute reset
time.

Equipment Required

Equipment Critical Specifications Recommended
Moadel/Part
Digital Multimeter 0.1 mV resolution, better than HP 3478A
0.005% accuracy

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

2 (GND}

39 (+3V)

MISC/EX56
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To remove and replace the
Handle 6-56
Feet and tilt stand 6-5
Cover 6-b
Disk drive assembly 6-6
Power supply 6-7
CPU board 6-7
SIMM memory 6-8
Switch actuator assembly 6-9
Rear panel assermmbly 6-10
Acquisition board (oscilloscope beard for HP 1660CS-series) 6-11
Front panel and keyboard 6-12
Intensity adjustment 6-12
Monitor 6-13
Handle plate 6-13
Fan 6-14
Line filter 6-14
HP-IB and RS-232-C cables 6-15
/0 board 6-16

To return assemblies 6-17

Replacing Assemblies



WARNING

CAUTION

CAUTION

Replacing Assemblies

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

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

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

Replacement Strategy

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

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

Tools Required

#10 TORX screwdriver

#15 TORX screwdriver

#1 Posidrive screwdriver

3/16 inch (5 mm) nut driver

9/32 inch (7 mm) nut driver

5/8 inch (16 mm) nut driver (HP 1660CS series only)




Heplacing Assembplies

Exploded View

Listing

Al Keyboard MP1 Intensity adjustment Wi HP-18 cable

A2 CPU board Mp2 Disk drive bracket W2 Fan cable

A3 [/Q Board MP3 Fan guard W3 RS-232-C cable

Ad Acquisition board MP4 Rear panel Wa Flexible disk drive cable
A5 Oscilloscope Board * MP5 Line filter W5 Cable-60 conductor

AB Attenuator * MPB Ground bracket Weé Jumper cable-orange

A7 Switch actuator MP7 Ground bracket w7 Jumper cable-white

A8 Power supply MP8 Cabinet w8 Power supply cable

A0 Hard disk drive MP11 Handle plate wsa Cable - 60-conductor *
Al Flexible disk drive MP19 Insulator W10 Hard disk drive data cable
A12 SIMM MP20 Mounting plate wn Hard disk drive power cable
A13 Menitor assembly MP23 Label Wiz I/ Board Cable

Al4 Fan MP24 Label W13 Sweep cables

H3 Locking pin MP25 Elastemeric keypad

Ha BNC connector MP26 RPG knob

H29 Hex nut * MP27 Keyboard panel

H30 Lock washer * MP29 Front panel spacer

H3z2 Hex nut * MP30 Keyboard spacer

* HP 1660CS series onty




Heplacing Assemblies

S MP17 (4)

Exploded View of the HP 1660C
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Keplacing Assemblies
To remove and replace the handle

To remove and replace the handle

Remove the two screws in the endcaps, then lift off the handle.

W b e

To remove and replace the feet and tilt stand

Remove the screws connecting the four rear feet to the instrument.
Separate the rear feet from the instrument to remove them.
Press the locking tab on the bottom feet, then remove ther.

Remove the tilt stand from the bottom front feet by lifting the stand up and out of
the foot.

Reverse this procedure to install the feet and tilt stand.

PR I

To remove and replace the cover

Turn off the power and unplug the logic analyzer.
Remove the probe plate and disconnect the logic analyzer cables from the rear panel.
Using the previous procedures, remove the handle and the four rear feet.

Remove the seven screws from the front molding, then slide the molding forward to
remove it.

Remove the cover.

To remove the cover, set the instrument upright and facing toward you. Slide the chassis
toward the front, out of the cover, and set it on a static-safe work area.

Reverse this procedure to install the cover.
Check that all assernblies are properly installed before installing the cover.

When installing the chassis in the cover, check that the tabs located at the bottom, rear of the
cover align with the holes in the rear panel.




Heplacing Assemblies
To remove and replace the disk drive assambly

W

To remove and replace the disk drive assembly

Using previous procedures, remove the following assemblies:
e Handle

e Rear Feet

e Cover

Disconnect the two disk drive ribbon cabies from the rear of hoth disk drives. IPeel
the cables away from the double-sided tape used to secure the cables to the disk
drive bracket.

Disconnect the power cable from the rear of the hard disk drive.
Remove the two screws that attach the disk drive bracket to the power supply.

Slide the disk drive assembly toward the front of the instrument about 1/2 in.

(1.25 cm). Angle the rear of the bracket up and out of the chassis, then remove the
disk drive assembly completely out of the chassis by sliding the assembly toward the
rear of the instrument.

To remove the flexible disk drive from the bracket, remove the four screws that
attach the flexible drive to the bracket, two on each side.

To remove the hard disk drive, remove the four screws on top of the bracket that
attach the hard drive to the bracket. If a new hard disk drive is being installed, then
two rubber feet must be installed on the hard drive between the hard drive and the
power supply.

Reverse this procedure to install the disk drive assembly.

Check that the following assemblies are properly installed before installing the disk drive:
¢ Monitor

¢ Front Panel

e Switch Actuator

e CPU Board

¢ Power Supply




Heplacing Assemblies
To remove and replace the power supply

WARNING

To remove and replace the power supply

Using previous procedures, remove the following assemblies:
e Handle

¢ Rear Feet

e Cover

e Disk Drive Assembly

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

Lift the PCB locking pins out of the chassis.

Slide the power supply out far enough to reach the power supply cables, then
disconnect them from the power supply.

Slide the power supply the rest of the way out the side of the instrument.

Reverse this procedure to install the power supply.

Check that the following assemblies are properly installed before installing the power supply:
o Monitor

* Front Panel

Switch Actuator

CPU Board

-1 & U1 ke

To remove and replace the CPU board

Using previous procedures, remove the following assemblies:
# Handle

® Rear Feet

e Cover

Disk Drive Assembly

& Power Supply

Disconnect the CPU board interface cable from the acquisition board by pressing
down on the cable release tabs on the cable socket located on the acquisition board.

Disconnect the HP-IB and Input/Output cables from the CPU board.

Disconnect the front panel cable from the CPU board.

Disconnect the I/0 board cable from the CPU board.

Slide the board out the side of the instrument.

Reverse this procedure to install the CPU board.

Check that the following assemblies are properly installed before installing the CPU board:

e Monitor
¢ Front Panel
& Switch Actuator
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Heplacing Assemulies
Te remove and replace SIMM memory

WARNING

To remove and replace SIMM memory

Using previous procedures, remove the following assemblies:
¢ Handle

# Rear Feet

e Cover

e Digk Drive Assembly

¢ Power Supply

e CPU Board

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

Hold the release tabs away from the SIMM (single inline memory module), then pull
the module out.

Reverse this procedure to install a replacement SIMM.

Slide the SIMM module into the connector at an angle, then push it down parallel to the CPU
board.

E3

Note Cutgut in
Memory Module ™.

Relegse Tabs

Nate Groove n Memory Module
ond Notch i Connector

01660672
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Heplacing Assemblies
To remove and replace the switch actuator assembly

CAUTIDN

To remove and replace the switch actuator assembly

1 Using previous procedures, remove the following assemblies:

# HHandle

o Rear Feet

e Cover

o Disk Drive Assembiy

o Power Supply

o CPU Board

Make sure the power switch is in the off position.

Disconnect the switch actuator from the line filter.

a Slide the clamp off of the outer casing far enough to release the switch actuator
assernbly.

If the wire in the switch actuator is bent, the complete assembly must be replaced. Refer to
chapter 7, "Replaceable Parts" for the part number.

b Without bending the wire, gently pry the nipple out of the switch plunger.
¢ Slide the cable out of the switch assembly.

Nippte

~_

—

Outer Cosing
Line Filter

i

Switch Mounting Choss:s

Switeh Plunger

01660029 Conle Ciomp

Remove the switch actuator assembly from the front of the cabinet.

To remove, depress the retaining ears on both sides of the assembly next to the front panel
and push the assembly out the front.

Install the new switch actuator assembly. Make sure that the line filter switch is in
the off position.

a Route the cable through the front panel, then snap the pushbutton into the front panel.

b Snap the nipple into the switch plunger.

¢ Position the free end of the outer casing into the switch mounting chassis, The edge
of the outer casing should be all the way against the inner edge of the switch mounting
chassis.

d Close the clamp by pushing it into the switch assembly until the clamp is seated.

6 Verify the push-on, push-off action of the assembly.




Heplacing Assemblies
Te remove and replace the rear panel assembly
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To remove and replace the rear panel assembly

Using previous procedures, remove the following assemblies:
¢ Handle

Rear Feet

e Cover
Disk Drive Asserbly

s Power Supply

Remove the switch actuator cable from the line filter according to "To remove and
replace the switch actuator assembly."

Disconnect the BNC In/Out and fan cables on the acquisition board.
Disconnect the RS-232-C and HP-IB cables from the CPU board.
Disconnect the I/O cable from the I/0 board on the rear panel.

For the HP 1660CS-series Logic Analyzers, reraove the hex nut and lock washer from
both BNC Cal ports.

Remove the six rear panel screws.

Lift the rear panel away from the chassis.

Reverse this procedure to install the rear panel.

Check that the following assemblies are properly installed before installing the rear panel:

s Monitor
* Acquisition Board
# Oscilloscope Board (HP 1660CS-series only)

When installing the rear panel, check that the alignment tabs on the acquisition board are
lined up with the corresponding holes in the rear panel.
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To remove and replace the acquisition board (and oscilloscope board for HP 1660CS-series)

10

To remove and replace the acquisition board (and oscilloscope
board for HP 1660CS-series)

Using previous procedures, remove the following assemblies:
@ Handle

o Rear Feet

s (Cover

¢ Rear Panel

¢ Disk Drive Assembly

» Power Supply

Disconnect the sweep cable from acquisition board.

Disconnect the CPU board interface cable by pressing down on the cable release
tabs on the cable socket located on the board.

Disconnect the power supply cable.

For the HP 1660CS-series instruments, remove the hex nut from the oscilloscope
input attenuators on the lower front panel.

Slide the mounting plate out the rear of the instrument.

Verify that the cable release tabs are down to slide the mounting plate out, then slide the
mounting plate toward the rear out of the chassis.

Separate the acquisition board from the mounting plate by removing the screw at
the center of the board.

For HP 1660CS-series instruments, separate the oscilloscope board from the
mounting plate by removing the screw at the center of the board. Remove the
oscilloscope-to-acquisition board cable.

For HP 1660CS-series instruments, remove the attenuators from the mounting plate
by removing the mounting screws (two per attenuator) from the underside of the
board. Then carefully lift the attenuator straight off of the board.

Reverse this procedure to install the acquisition board.

Check that the following assemblies are properly installed before installing the acquisition
board:

e Monitor

When installing the mounting plate, check that the alignment tabs on the mounting plate are
installed in the alignment holes in the inside bottom, front of the chassis.
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Keplacing Assemblies
To remove and replace the front panel and keypad
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To remove and replace the front panel and keypad

Using previous procedures, remove the following assemblies:
e Handle

® Rear Feet

e Cover

Disk Drive Assermnbly

s Power Supply

e CPU Board

Remove the four screws connecting the front panel.

Slide the front panel assembly out the front of the instrument.
Slide the spacers out the front of the instrument to remove them.
Be careful not to lose the copper ground strips on the spacer.

When installing the spacer, insert the pins of the spacer in the appropriate holes in the
chassis. You can hold the spacer in place while installing the front panel by holding it with
your finger through the disk drive mounting slot in the chassis.

Remove the RPG knob by pulling the knob off the RPG shaft.

Disassemble the front panel assembly by lifting the keyboard circuit board away
from the front panel.

Lift the elastomeric keypad out of the front panel,
Reverse this procedure to assemble and install the front panel assembly.

When assembling the front panel, check that the holes in the elastomeric keypad and the
keyboard circuit board align with the pins on the front panel.

To remove and replace the intensity adjustment

Using previous procedures, remove the following assemblies:
¢ Handle

e Rear Feet

o Cover

® Disk Drive Assembly

s Power Supply

® Rear Panel

Disconnect the intensity adjustment cable from the CRT driver board.

Using a nut driver, remove the hex nut attaching the intensity adjustment to the
chassis.

Slide the intensity adjustment assembly toward the front and up out of the
instrument.

Reverse this procedure to install the intensity adjustment.

When installing the intensity adjustment, check that the keying tab on the adjustment aligns
with the keying hole in the chassis.




Heplacing Assembiies
To remove and replace the monitor

WARNING
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To remove and replace the monitor

Using previous procedures, remove the following assemblies:
e Handle

e Rear Feet

o Cover

o Disk Drive Assembly

e Power Supply

e CPU Board

e Rear Panel

e Acquisition Board

e Oscilloscope Board (HP 1660CS-series only)
e Intensity Adjustment

Hazardous voltages exist on the CRT and the CRT driver hoard. To avoid electrical shock,
disconnect the power from the instrument before performing the following procedures, After
disconnecting the power, wait at least three minutes for the capacitors to discharge before
servicing the instrument.

Disconnect the eable from the rear of the CRT.

Disconnect the yoke cable from the CRT driver board.

Disconnect the high voltage lead from the bell of the CRT.

Slide the CRT driver board up out of the chassis.

Using a nut driver, remove the three hex nuis attaching the monitor and ground
bracket to the chassis, then remove the screw,

Slide the monitor assembly and ground bracket to the rear and up out of the chassis.
Reverse this procedure o install the monitor.,

When installing the CRT driver board, check that the board is properly inserted in the circuit
board tracks.

To remove and replace the handle plate

Using previous procedures, remove the following assemblies:

o Handle

e Rear Feet

e Cover

Remove the four screens that attach the handle plate to the chassis.
Remove the handle plate.

To remove the handle plate, align the plate toward the front of the instrument, then move it
up and out of the instrument.

Reverse this procedure to install the handle plate.
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To remove and replace the fan
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To remove and replace the fan

Using previcus procedures, remove the following assemblies:
e Handle

e Rear Feet

e Cover

e Disk Drive Assembly

e Power Supply

e Rear Panel

Remove the four fan screws.

Lift the fan away from the rear panel.

Lift the fan guard away from the rear panel.
Reverse this procedure to install the fan.

When installing the fan, verify the correct orientation of the fan. If you mount the fan
backwards, the instrument will overheat. Also, check the correct polarity of the fan cable.

S e W W

To remove and replace the line filter

Using previous procedures, remove the following assemblies:
o Handle

Rear Feet

& Cover
e Disk Drive Assembly
e Power Supply

e Rear Panel

Unsolder the ground wire from the lug on the rear panel.
Disconnect the line filter cable from the power supply.

Remove the two screws attaching the line filter to the rear panel.
Slide the line filter assembly out toward the rear.

Reverse this procedure to install the line filter.
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Heplacing Assemoues
To remove and replace the HP-IB and RS-232-C cahles

To remove and replace the HP-IB and RS-232-C cables

Using previous procedures, remove the following assemblies:

Handle

Rear Feet

Cover

Disk Drive Assembly
Power Supply

Rear Panel

Remove the two hex standoffs connecting the HP-IB cable, then slide the HP-IB
cable forward and out of the rear panel.

Remove the two hex standoifs connecting the RS-232-C cable, then slide the
RS5-232-C cable forward and out of the rear panel.

Reverse this procedure to install the HP-IB and RS-232-C cables.
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Heplacing Assemblies
To remaove and replace the 1/0 board

To remove and replace the I/O board

Using previous procedures, remove the following assemblies:

*

Handle

Rear Feet

Cover

Disk Drive Assembly
Power Supply

'Rear Panel

Remove the two jackscrews that attach the parallel printer (Centronics) port to the
rear panel.

Remove four screws that secure the I/0 board to the rear panel.
If LAN capability was not factory installed in an instrument and is being added to the

instrument, then the cover plate must be removed from the rear panel. Remove two
screws that secure the cover plate to the rear panel, and remove the cover plate.

Reverse this procedure to install the I/O board onto the rear panel.
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Heplacmg Assemblies
To return assemblies

CAUTION

To return assemblies

Before shipping the logic analyzer or assemblies to Hewlett-Packard, contact your nearest
Hewlett-Packard Sales Office for additional details.

Write the following information on a tag and attach it to the part to be returned.

e Name and address of owner

o Model number

e Serial number

e Description of service required or failure indications

Remove accessories from the logic analyzer.

Orndy return accessories to Hewlett-Packard if they are associated with the failure symptoms.
Package the logic analyzer.

You can use either the original shipping confainers, or order materials from an HP Sales Office.

For protection against electrostatic discharge, package the logic analyzer in electrostatic
material.

Seal the shipping container securely, and mark it FRAGILE.
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Replaceable Parts

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

See Also

Replaceable Parts Ordering

Parts listed

Te order a part on the list of replaceable parts, guote 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 nuraber 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. (Thereis a
minirmum 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 at the back of the service guide.

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” in chapter 6.
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Replaceable Parts List

Replaceable Parts List

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

The exploded view does not show all of the parts in the replaceable parts list.

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

Reference designator
Hewlett-Packard part number

Total quantity included with the instrument (Qty)

Description of the part

Reference designators used in the parts list are as follows:

s A Assembly

s E Miscellaneous Electrical Part
s F Fuse

s H Hardware

s MP Mechanical Part

s W Cable
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Exploded View
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Exploded view of the HP 1660 logic analyzer.




Heplaceanle rarts
Expleded View

HP 1660 Series Replaceable Parts

Ref.
Des.

Hit
H12

H13
Hi4
H15

H17

HP Part
Number

01660-69514
01660-69517
01660-65518
01660-69519
(01660-69521
01660-69520

01660-66502
01660-66514
01660-66515
(01660-66516
(01660-66517
01660-66518
01660-66519
01660-66521
01660-66520

54512-63402
01660-61801

01650-61608
01650-61608
01650-61608
01650-61608

0950-2261
(0950-2983
5042-1754
1818-5625
1818-5624
2090-0304
3160-1013

§1660-61605
11660-61605
11660-61605
01660-61605

A2339B

5959-9333
5853-9334
5859-9335
5090-4356

2116-0003

1400-0611

01666-09101
01680-09101
01660-0911
01660-09101

01650-46101
01660-67601
6960-0149
0515-1363

0518-0430

0515-2349
0515-10635

0515-1103
0515-0664
2950-0072
24950-0001
0535-0056

ary

Description

Exchange Board Assembly

Exchange Board Assembly - CPU

Exchange Board Assembly-ACQ 128 CH (HP 1660C, HP 1660CS)
Exchange Board Assembly-ACQ 96 CH [HP 1661C, HP 1661CS})
Exchange Board Assembly-ACQ 64 CH (HP 1662C, HP 1662CS)
Exchange Board Assembly-ACQ 32 CH [HP 1663C, HP 1663CS)
Exchange Board Assembly-Oscilloscope {HP 1660CS-series only)

HP 1660 Series
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Board assembly-keyboard

Board assembly - CPU

Board Assembly - /0

Board Assembly - /0 {required with LAN option)
Board assembly-ACQ 128 CH (HP 1660C})

Board assembly-ACQ 96 CH (HP 1661C)

Board assembly-ACQ 64 CH (HP 1662C)

Board assembly-ACQ 32 CH (HP 1663C)

Board Assembly-Oscilloscope {HP 1660CS-series only)

Attenuator [HP 1660CS-series only}
Switch Actuator

Probe tip assembly (HP 1660C, HP 1660CS)
Probe tip assembly (HP 1661C, HP 1661CS)
Probe tip assembly (HP 1662C, HP 1662CS)
Probe tip assembly {HP 1663C, HP 1663CS)

Power supply

Hard Disk Drive

Flexible Disk drive

521K x 32 SIMM {factory default}

1024K x 32 SIMM {required with LAN option}
Monitor assembly

Fan-tubeaxial

Probe cable {HP 1660C, HP 1660CS)
Probe cable {HP 1661C, HP 1661CS)
Probe cable {HP 1662C, HP 1662C5)
Probe cable {HP t1663C, HP 1663CS)

Mouse

Replacement probe leads {5 per package)
Replacement probe grounds (5 per package)
Replacement pod ground {2 per package)
Grabber kit assembly {20 grabbers per package)

Fuse, 250V, 3A, non-time-delay

Clamp-cable

Ground spring {HP 1660C, HP 1660C3)
Ground spring {HP 1661C, HP 1661(5)
Ground spring {HP 1662C, HP 1662CS)
Ground spring {HP 1663C, HP 1663CS)

Locking pin PCB

BNC connector assembly

Plug-D hole 0.500" (HP 1660C-series only}

MS 3.0 5 TH T10 {flexible disk drive, disk drive assembly, handle

late)
RAS M3 .0X0 .5X6MM PH T10 {acquisition board, rear panel to
chassis, oscilloscope board on the HP 16B0CS series, I/0 board to
rear panel)
MS M3.0 X 0.50 - 14MM LG (trim strip cover to cabinet}
MSFH M3 8 T10 {line filter)

MSFH M3 10 T10 {trim strip cover to cabinet}
MSPH M3 12 SMS10 (rear feet to cahbinet)
NUTH 1/4-32 982 {intensity adjustment)
NUTH 3/8-32 .093 (BNC trigger ports}
NUT-HEX (monitor assembly)
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HP 1660 Series Replaceable Parts

Ref.
Des.

H20
H21
Hz2

H23
H24
H25
H26
H2g

H29
H30
H31
H32
H33
H34

H35
H36

MP1
mPp2
MP3
MP4
MP5

MP6

MP8
MPS
MP10

MPH
MPt3
MP14
MP15

MP16
MP17
MP18
MP19
MP20

MP21
MP22

MPa3
MP23
MP23
MP23
MPZ3
MP23
MP23
MP23

MP24
MFP24
MP25
MP25
MP26
MPZ7

MP29
MP30
MP33
MP33
MP33
MP33
MP34
MP35
MP36
MP37

HP Part
Number

0515-0382
0515-1349
0380-1482

3050-0010
2190-0008
2180-0027
2190-0016
0515-1031

2950-0054
2190-0068
01850-29101
54503-25701
0515-1246
0403-0178

0380-1927
2360-0462

01660-61606
01660-01208
3160-0092

01660-00202
§4501-62702

01660-01205
01650-01202
01660-60001
(1660-04102
54542-44901

01660-01202
35672-21703
35672-45004
5041-8801

1460-1345
01660-40501
5041-8822
01660-45401
01660-01201

01660-84501
01660-40502

11660-94312
01661-94303
01662-94303
01663-94303
01660-94313
01661-94304
07662-84304
01663-94304

01669-94302
0166¢-94307
01660-41301
01660-41962
01660-47401
01660-60002
01660-94303
01660-45201

01660-44703
01660-44702
01666-04101
01661-04101
01662-04107
01663-04101
01660-04105
0166¢-94315
0361-1272

1252-2218

aTty
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Description

SM assembly M4 X 0.7 12MM-LG (monitor assembly, handle}
SM M3 X 0.5 3BMM-LG [front panel assembly)
STDF-HEX .34-IN {HP-IB cable}

VWFL.147 312 .03 (rear feet}

WIL.168 .340 .02 (HP-IB cable}
WIL.256 .478 .02 (intensity adjustment)
WIL.377 507 .02 (BNC connectors)
MSF M3 B T10{accessory pouch)

NUTH 1/2-28 125 {BNC cal ports, HP 1860CS series only}
Wil .505 .630.02 {BNC cal ports, HP 1660CS series nnly‘g
Ground Spring (HP 166ACS series only)

Hex Nut {attenuator, HP 1660CS series only}

MS M3 x 0.5 T10 (atienuator, HP 1860CS series only)
Bumper-adhesive back (hard disk drive}

Standoff .185 in, (RS-232, Centronics port to rear panel)
MSPH 6-32 .25in (hard disk drive)

Intensity adjustment assembly
Bracket-disk drive

Fan guard

Rear pane!

Linefilter assembly

Ground bracket
Ground bracket
Cabinet assembly
Cover assembly
Molded overhandle

Handle plate
Strap retainer
Handle end cap
Foot

Tilt stand

Rear foot

Non-skid foot

Circuit hoard insulator
Circuit board mounting plate

Accessory pouch
Trim strip

1D label {HP 1660C}
1D label {HP 1861()
ID fabel {HP 1662C)
ID label {HP 1663C}
ID label {HP 1660CS)
iD label {HP 1661CS}
|0 label (HP 1662CS)
ID label (HP 1663CS}

Line switch label (HP 1660C series only)
Line switeh label (HP 1660CS series only)
Elastomeric keypad {HP 1660C series only)
Elastomeric keypad {HP 1660CS series only)
RPG knob

Assembled keyboard panel and label
Keyboard label-replacement

Keyboard panel-replacement

Front panel spacer

Keyboard spacer

Probe mounting plate (HP 1660C, HP 1660CS)
Probe mounting plate {HP 1661C, HP 1661CS)
Probe mounting plate {HP 1662C, HP 1662CS)
Probe mounting plate {HP 1663C, HP 1863CS)
Cover Plate {1660C-series only)

Label-pods and cable

Plastic Push Fastener

20 pos. clip retainer {sweep cable)
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HP 1660 Series Replaceable Parts

Ref.
Des.

MP38
MP38

W15

HP Part
Number

1252-2220
8160-0780

01650-61613
01660-61613
01660-61601
01660-61614
01660-61604

01660-61607
01660-61608
54503-61606

01660-61604
01660-6160%
01660-61610
01660-61611
01650-61601
16542-61607

8120-1521
8120-1703
8120-0696
8120-1692
8120-2296
8120-2957
8120-4600
8120-4754
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Description

34 pos. clip retainer {flexible disk to CPY board)
Ground spring {acquistion board cable connectors)

HP-[B cable

Fan cable

R$-232-C cable

Flexible disk drive cable
Cable - 60 Conductor

Jumper cable assembly-orange
Jumper cable assembly-wht
Power supply cable

Cable - 60 Conductor {HP 1660CS series only)
Hard disk drive data cable

Hard disk drive power cable

If0 board cable

Sweep cable {monitor assembly}

Double probe adapter

Power cord - United States (7.5 ft)
Power cord {Option 306-UK)
Power cord {Option 901-Austl)
Power cord {Option 902-Eur)
Power cord {0 ption 906-Swit)
Power cord {Option 912-Den}
Power cord {Option 917-Africa)
Power cord {Option 918-Japan)
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Power Cables and Plug Configurations

This instrument is equipped with a three-wire power cable. The type of power cable plug
shipped with the instrument depends on the country of destination, The W15 reference
designators (table, previous page) show option numbers of available power cables and plug
configurations.
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Theory of Operation

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




Block-Level Theory

The block-level theory is divided into two parts: theory for the logic analyzer and
theory for the acquisition boards. A block diagram is shown with each theory.

The HP 1660C/CS Series Logic Analyzer

Power Supply Acquistion Board

Dscillascope
Boarg |: ]
— ]

CPU Boarg I )

Monitar Assembly
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CRT Lontroller
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Disptay RAM

Hard disk Hard Disk Drive
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RS-232-C RS-232-C Connecter
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LAN
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The HP 1660C/CS Logic Analyzer
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The HP 1660C/CS Series Logic Analyzer

HP 1660C/CS Series Theory

CPU Board

The microprocessor is a Motorola 68EC020 running at 25 MHz, The microprocessor controls
all of the functions of the logic analyzer including processing and storing data, displaying data,
and configuring the acqguisition 1Cs to obtain and store data.

System Memory

The systern memory is made up of both read-only memory (ROM) and random access memory
(RAM). Two types of ROM are used. A single 128Kx8 EPROM is used as a boot ROM, and
four 512Kx8 Flash ROMS are configured to provide a 512Kx32 Flash ROM space. One SIMM
socket supports 2-MB, 4-MB, or 8-MB SIMM.

On power-up, instructions in the boot ROM command the instrument to execute its boot
routine. The boot routine includes power-up operation verification of the instrument
subsystems and entering the operating system. The CPU searches for the operating system
on Flash ROM, Then, if the cperating system is in Flash ROM, the instrument will be
initialized with the default configuration and await front panel instructions from you. If the
operating system is not in Flash ROM, the CPU accesses the disk drives to see if the operating
system is on the disks.

The DRAM stores the instrument configuration, acquired data to be processed, and any
inverse assembler loaded in the instrument by the user.

CRT Controller and Display RAM

A Brocktree BT475 RAMDAGC color palette and a National Semiconductor LM1882CM video
frame generator control the CRT. One of the RGB outputs of the color palette provides the
eight-shade grey scale display. The video frame generator provides the horizontal and vertical
synchronization timing signals.

The display RAM is a 256Kx8 video RAM and stores all of the pixel information used by the
color palette. A serial address counter and an address multiplexer control the DRAM
addressing. At the conclusion of each video frame the vertical sync signal from the video
generator resets the serial address counter and a new frame is generated.

Disk Drive Controller

The disk drive controller consists of a single floppy drive controlier IC. The floppy drive
controller provides all signals to the disk drive including read and write data, read and write
signals, write gate, and step signal. The floppy drive controller also reads status signals from
the disk drive, including a track 00 signal, disk ready, and disk change signal.

Keypad and Knob Interface
The front panel keypad is scanned directly from the microprocessor address bus during the

video blanking cycle of the CRT. When a front panel key is pressed the associated address
bits are fed to the data bus through the pressed key and read by the microprocessor.

The rotary pulse generator (RPG) knob is part of the PS2 circuitry. Pulses and direction of
rotation information are directed to an RPG interface IC and then to the PS2 loop. The
microprocessor then reads and interprets the RPG signals and performs the desired tasks.
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HP-IB Interface

The instrument interfaces to HP-IB as defined by IEEE Standard 488.2. The interface
consists of an HP-IB controller and two octal drivers/receivers, The microprocessor routes
HP-IB data to the controller. The controller then buffers the 8-hit HP-IB data hits and
generates the bus handshaking signals. The data and handshaking signals are then routed to
the HP-IB bus through the octal line drivers/receivers. The drivers/receivers provide data and
control signal transfer between the bus and controller.

RS-232-C Interface

The instrurnent RS-232-C interface is compatible with standard RS-232-C protocol. The
Interface consists of a controller and driversfreceivers. The controller serializes parallel data
from the microprocessor for transmission. At the same time the controller also receives serial
data and converts the data to paralle] data characters for the microprocessor.

The contreller contains a baud rate generator that can be programmed from the logic analyzer
front panel for one of eight baud rates. Other R8-232-C communications parameters can also
be programmed from the logic analyzer front panel.

The drivers/receivers interface the instrument with data communications equipment. Slew
rate control is provided on the ICs eliminating the need for external capacitors.

CRT Monitor Assembly

The CRT Monitor Assernbly consists of a monochrome CRT and a monitor driver board. The
monitor driver board provides the biasing and control signals for the CRT. Pixel information is
stored in the display RAM on the CPU board and is routed to the monitor driver board through
the acquisition board and the sweep cable.

Flexible Disk Drive

The disk drive assembly is a high density disk drive that formats double-sided, double-density
or high density disks in LIF or DOS format. A disk drive controller on the CPU hoard controls
the disk drive. Signals are routed directly to the disk drive through the disk drive cable.

Power Supply

A low voltage power supply provides all DC voltages needed to operate the logic analyzer.

The power supply also provides the +b Vde voltage to the probe cables to power logic analyzer
accessories and pPreprocessors.

Unfiltered voltages of +12 V, -12V, +5V, -5.2 V, and +3.5 V are supplied to the acquisition
board where they are fltered and distributed to the CPU board, CRT Monitor Assembly, and
probe cables.

LAN Interface
The LAN Interface is primarily a single LAN integrated circuit with supporting cormponents.

Isolation circuitry for the LAN port is included on the IO board. The LAN interface circuitry is
enabled only on the HP 1660C/CS-series products with LAN option installed.
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Keyboard/Mouse Interface

An 82C42PC P52 controller makes up the PS2 Keyboard/Mouse interface. The PS2 controller
interfaces the logic analyzer backplane with the keyboard and/or mouse devices,

1/0 Board

The Input/Cutput (I/0) Board primarily includes a Centronics port and two mini-DIN (PS/2)
ports for the HP 1670C/CS-series products. On products ordered with the LAN interface, the
/O board also includes isolation circuitry and LAN connectors for the LAN,

Hard Disk Drive Interface
Buffers interface the hard disk drive with the logic analyzer backplane.

Hard Disk Drive

The Hard Disk Drive is an IDE-compatible disk drive. A 40-pin IDE connector allows the disk
drive to interface with the logic analyzer backplane through the hard disk drive interface.
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Logic Acquisition Board Theory

Probing

The probing circuit includes the probe cable and terminations. The probe cable consists of
two 17-channel pads which are connected to the circuit board using a high-density connector.
Sixteen single-ended data channels and one single-ended clock/data channel are passed to the
circuit board per pod.

If the clock/data channel is not used as a state clock in state acquisition mode, it is available as
a data channel. The clock/data channel is also available as a data channel in timing acquisition
mode. Eight (HP 1660C/CS), six (HF 1661C/CS), four (HP 1662C/CS), or two (1663C/CS)
clock/data channels are available as data channels, however only six clock/data channels can
be assigned as clock channels in the HP 1660C/CS and HP 1661C/CS. All clock data channels
available in the HP 1662C/CS and HP 1663C/CS can be assigned as clock channels.

The cables use nichrome wire woven in polyarmid yarn for reliability and durability. The pods
also include one ground path per channel in addition to a pod ground. The channel grounds
are configured such that their electrical distance is the same as the electrical distance of the
channel.

The probe tip assemblies and termination modules connected at the end of the probe cables
have a divide-by-10 RC network that reduces the amplitude of the data signals as seen by the
circuit hoard. This adds flexibility to the types of signals the circuit board can read in addition
to improving signal integrity.

The terminations on the circuit board are resistive terminations that reduce transmission line
effects on the cable. The terminations also improve signal integrity to the comparators by
matching the impedance of the probe cable channels with the impedance of the signal paths of
the circuit board. All 17 channels of each pod are terminated in the same way. The signals

are reduced by a factor of 10.

Comparators

Two proprietary 9-channel comparators per pod interpret the incoming data and clock signals
as either high or low depending on where the user-programmable threshold is set. The
threshold voltage of each pod is individually programmed, and the voltage selected applies to
the clock channel as well as the data channels of each pod.

Each of the comparator ICs has a serial test input port used for testing purposes. A test bit
pattern is sent from the Test and Clock Synchronization Circuit to the comparator. The
comparators then propagate the test signal on each of the nine channels of the comparator.
Consequently, ali data and clock channel pipelines on the circuit board can be tested by the
operating system software from the comparator.

Acquisition

The acquisition circuit is made up of a single HP proprietary ASIC. Each ASIC is a 34-channel
state/timing analyzer, and one such ASIC is included for every two logic analyzer pods. All of
the sequencing, pattern/range recognition, and event counting functions are performed on
board the IC,

In addition to the storage qualification and counting functions, the acquisition ASICs also
perform master clocking functions. All six state acquisition clocks are fed to each IC, and the
ICs generate their own sample clocks. Every time you select RUN, the ICs individually
perform a clock optimization before data is stored.
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Clock optimization involves using programmable delays on board the [C to position the master
clock transition where valid data is captured. This procedure greatly reduces the effects of
channel-to-channel skew and other propagation delays.

In the timing acquisition mode, an oscillator-driven clock circuit provides a four-phase,
100-MHz clock signal to each of the acquisition ICs. For high speed timing acquisition
(100 MHz and faster), the sample period is determined by the four-phase, 100-MHz clock
signal.

For slower sample rates, one of the acquisition ICs divides the 100-MHz clock signal to the
appropriate sample rate, The sample clock is then fed to all acquisition ICs.

Threshold

A precision octal DAC and precision op amp drivers make up the threshold circuit. Each of
the eight channels of the DAC is individually programmable which allows you to set the
thresholds of the individual pods. The 16 data channels and the clock channel of each pod are
all set to the same threshold voltage.

Test and Clock Synchronization Circuit

ECLinPS (TM) 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. The test patterns are propagated across all data and clock
channels and read by the acquisition ASIC to ensure both the data and clock pipelines are
operating correctly.

The Test and Clock Synchronization Circuit also generates a four-phase, 100-MHz
sample/synchronization signal for the acquisition ICs operating in the timing acquisition
mode. The synchronizing signal keeps the internal clocking of the individual acquisition
ASICs locked in step with the other ASICs at fast sample rates. At slower sample rates, one of
the acquisition ICs divides the 100-MHz clock signal to the appropriate sample rate. The slow
speed sample clock is then used by all acquisition ICs.
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Oscilloscope Board Theory (HP 1660CS series only)

Attenuator/Preamp Theory of Operation

The channel signals are conditioned by the attenuator/preamps, thick film hybrids containing
passive attenuators, impedance converters, and a programmable amplifier. The channel
sensitivity defaults to the standard 1-2-4 sequence (other sensitivities can be set also).
However, the firmware uses passive attenuation of 1, 5, 25, and 125, with the programmable
prearmp, to cover the entire sensitivity range.

The input has a selectable 1 M input impedance with ac or dc coupling or a 50Q input
impedance with de coupling. Compensation for the passive attenuators is laser trimmmed and
is not adjustable. After the passive attenuators, the signal is split into high-frequency and
low-frequency components. Low frequency components are amplified on the main assembly,
where they are combined with the offset voltage. The ac coupling is implemented in the low
frequency amplifier.

The high- and low-frequency components of the signal are recombined and applied to the
input FET of the preamp. The FET preovides a high input impedance for the preamp. The
programmable preamp adjusts the gain to suit the required sensitivity and provides the output
signal to the main assembly. The output signal is then sent to both the trigger circuitry and
ADC.

Oscilloscope Acquisition

The acquisition circuitry provides the sampling, digitizing, and storing of the signals from the
charnel attenuators. The channels are identical. Trigger signals from each channel and the
external triggers synchronize acquisition through the time base circuitry. A 100 MHz
oscillator and a time base provide system timing and sample clocking. A voltage-controlled
oscillator (VCO), frequency divider, and digital phase detector provide the sample clock for
higher sample rates. After conditioning and sampling, the signals are digitized, then stored in
a hybrid IC containing a FISO (fast in, slow out) memory.

ADC The eight-bit ADC digitizes the channel signal. Digitization is done by comparalors
in a flash converter. The sample clock latches the digitized value of the input to save it so
that it can be sent to memory.

FISO Memory 8000 sarnples of the FISO (fast in, slow out) memory are used per
measurement per channel. Memory positions are not addressed directly. The
configuration is a ring which loops continuously as it is clocked. Memory position is
tracked by counting clocks. The clocking rate is the same as the ADG, however the clock
frequency is half that of the ADC since the FISO clocks on both transitions of the clock
period. Data is buffered onto the CPU data bus for processing,

Triggering There are two main {rigger circuits that control four trigger sources, The
two trigger circuits are the analog trigger and the logic trigger. The analog trigger IC
operates as a raultichannel Schmidt trigger/coraparator. A trigger signal (a copy of the
analog input signal) from each of the inputs is directed to the analog trigger IC inputs.
The trigger signal is continuously compared with the trigger reference level selected by
the user. Once the trigger condition is met, the trigger TRUE signal is fed to the logic
trigger, which begins the acquisition and store functions by way of the time base.

The four trigger sources are Channel 1, Channel 2, Intermodule Bus (IMB), and external BNC,
The operation of the input channels was discussed previously. The IMB trigger signal is sent
directly to the logic trigger. External triggering is provided by the BNC input of the HP
1660C/CS-series Logic Analyzer.
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Time Base The time base provides the sample clocks and timing necessary for data
acquisition. It consists of the 100 MHz reference oscillator and time base hybrid.

The 100 MHz reference oscillator provides the base sample frequency.

The time base hybrid has prograrmable dividers to provide the rest of the sample frequencies
appropriate for the time range selected. The tirme base uses the time-stretched output of the
fine interpolator to time-reference the sampling to the trigger point. The time base has
counters to control how much data is taken before (pre-trigger data) and after (post-trigger
data) the trigger event. After the desired number of pre-trigger samples has oceurred, the
Tirne base hybrid sends a signal to the Logic Trigger (trigger arm) indicating it is ready for the
trigger event. When the trigger condition is satisfied, the Logic Trigger sends a signal back to
the time base hybrid. The time base hybrid then starts the post-trigger delay counter.

When the countdown reaches zero, the sample clocks are stopped and the CPU is signaled
that the acquisition is complete. The Fine Interpolator is a dual-slope integrator that acts as a
time-interval stretcher. When the logic trigger receives a signal that meets the programmed
triggering requirements, it signals the time base. The time base then sends a pulse to the fine
interpolator. The pulse is equal in width to the time between the trigger and the next saraple
clock. The fine interpolator stretches this time by a factor of approximately 500. Meanwhile,
the time base hybrid runs a counter with a clock derived from the sample rate oscillator.
When the interpolator indicates the stretch is cornplete, the counter is stopped. The count
represents, with much higher accuracy, the time between the trigger and the first sample
clock. The count is stored and used to place the recently acquired data in relationship with
previous data.

AC Cal The AC Cal is a multiplexer circuit that can provide several signals to the Probe
Compensation/AC Calibrator output on the rear panel. The signal provided depends on
the mode of the instrument. It can be either a probe compensation signal, a pulse
representing the trigger event, signals used for self-calibration, or the 100 MHz reference
oscillator when sample period is 1 ns.

DC Cal The DC Cal output, a rear panel signal, is used for self-calibration. It is one
output from the 16-channel DAC.

Digital Interface The Digital Interface provides control and interface between the
system control and digital functions in the acquisition circuitry.

Analog Interface The Analog Interface provides control of analog functions in the
acquisition circuitry. It is primarily a 16-channel DAC with an accurate reference and
filters on the outputs. It controls channel offsets and trigger levels, and provides the DC
Cal output.

8-12



Self-Tests Description

The self-tests identify the correct operation of major functional areas in the logic
analyzer. The self-tests are not intended for component-level diagnostics.

Three types of tests are performed on the HP 1660C/CS series logic analyzers: the
power-up self-tests, the functional performance verification self-tests, and the
parametric performance verification tests.

The power-up self-tests are performed when power is applied to the instrument.

The functional performance verification self-tests are run using a separate operating
system, the performance verification (PV) operating system. The PV operating
system resides on a separate disk that must be ingerted in the disk drive when
running the functional performance verification self-tests. The system and analyzer
tests are functional performance verification tests.

Parametric performance verification requires the use of external test equipment that
generates and moniters test data for the logic analyzer to read. The performance
verification procedures in chapter 3 of this service guide make up the parametric
performance verification for the logic analyzer. Refer to chapter 3, "Testing
Performance," for further information about parametric performance verification.

Power-up Self-Tests

The power-up self-tests are divided into two parts. The first part is the system memory tests
and the second part is the microprocessor interrupt test. The system memory tests are
performed before the logic analyzer actually displays the power-up self-test screen. Both the
system ROM and RAM are tested during power-up. The interrupt test is performed after the
power-up self-test screen is displayed.

The following topics describe the power-up self-tests.

ROM Test

The ROM test performs several checksum tests on various read cnly memory elements,
including the system ROM as well as the various software modules present in flagh ROM.

Passing the ROM test implies that the microprocessor can access each ROM memory address
and that each ROM segment provides checksums that match previously calculated values.

8-13



I neory or Uperation
System Tests {System PV)

RAM Test

The RAM test checks the video RAM (VRAM), systern dynamic RAM (DRAM), and static RAM
memory within the real time clock IC. The microprocessor first performs a write/read in each
memory location of the VRAM. At each VRAM memory location a test pattern is written, read,
and compared. An inverse test pattern is then written, read, and compared. After verifying
correct operation of the VRAM, the Systermm RAM and real time clock RAM are tested in a
sirnilar fashion.

Passing the RAM test implies that the microprocessor can access each VRAM memory location
and that each VRAM memory location can store a logical "1" or a logical "0." If the VRAM is
functioning properly, the logic analyzer can construct a correct, undistorted display. Passing
the RAM test also implies that the memory locations of system RAM can be accessed by the
microprocesscr and the data in RAM is intact, and that the memory locations inside the real
time clock IC can store a logical "1" or a logical "0."

Interrupt Test

The Interrupt Test checks the microprocessor interrupt circuitry. With all interrupts disabled
from their source, the microprocessor waits for a short period of time to see if any of the
interrupt lines are asserted. An asserted interrupt line during the wait period signifies
incorrect functioning of the device generating the interrupt or the interrupt circuitry itself.
Those interrupts that can be asserted under software control are exercised to verify
functionality.

Passing the Interrupt Test implies that the interrupt circuitry is functioning properly. Passing
the Interrupt Test also implies that the interrupt generating devices are functioning properly
and not generating false interrupts. This means that the microprocessor can execute the
operating system code and properly service interrupts generated by pressing a front panel key
or receiving an HP-IB or RS-232-C command.

System Tests (System PV)

The system tests are functional performance verification tests. The following describes the
system tests:

ROM Test

The ROM test performs several checksum tests on various read only memory elements,
including the systemn ROM as well as the various software modules present in flash ROM.

Passing the ROM test implies that the microprocessor can access each ROM memory address
and that each ROM segment provides checksums that match previously calculated values.

RAM Test

The RAM test performs a write/read operation in each memory location in system dynamic
RAM (DRAM). The video RAM in the display subsystem and the acguisition RAM in the data
acquisition subsystemn are not tested as part of the RAM test and are tested elsewhere. At
each DRAM memory location, the code that resides at that location is stored in a
microprocessor register. A test pattern is then stored at the memory location, read, and
compared. An inverse test pattern is then stored, read, and compared. The original code is
then restored to the memory location. This continues until all DRAM memory locations have
been tested. The static RAM in the real time clock chip is also tested in a similar fashion.

Passing the RAM test implies that all RAM memory locations can be accessed by the
microprocesser and that each memory location can store a logical "1" or a logical "0."
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HP-IB Test

The HP-IB test performs a write/read operation to each of the registers of the HP-IB IC. A
test pattern is written to each register in the HP-IB IC. The pattern is then read and
compared with a known value.

Passing the HP-IB test implies that the read/write registers in the HP-IB IC can store a logical
"1" or a logical "0,” and that the HP-IB IC is functioning properly. Incoming and outgoing
HP-IB information will not be corrupted by the HP-IB IC.

RS-232-C Test

This test checks the basic interface functions of the RS-232-C port. Both internal and
external portions of the port circuitry are tested. In order for the RS-232-C test to pass, the
R5-232-C loopback connector must be installed on the RS-232-C connector.

PS2 Test

The PS2 test exercises the PS2 interface between the logic analyzer and external keyhoard, if
an external keyboard is connected. First, a read/write operation is performed to each of the
registers of the P52 IC. A test pattern is written to each memory location, read, and
compared with a known value. Second, if an external keyboard is connected to the PS2 port,
the keyboard controller that resides in the keyhoard is polled by the microprocessor. A test
pattern is sent to the keyboard controller and returned to the microprocessor by the keyboard
controller. The test pattern is then compared with a known value,

Passing the P52 test implies that the read/write registers in the PS2 IC can store a logical "1"
or a logical "0," and that the PS2 IC is functioning properly. Alsc, passing the PS2 test implies
that the PS2 pathway to the external keyboard is functioning and that the keyboard controller
can communicate with the microprocessor in the logic analyzer. Incoming PS2 information
from the external keyboard will not be corrupted by the pathway between the keyboard
controller and microprocessor.

Disk Test
The disk test verifies the operation of both the flexible disk drive and hard disk drive.

For the flexible disk drive, the disk test exercises the disk controller circuitry by performing a
write/read on a disk. Either a LIF formatted disk with 20 sectors available space or DOS
formatted disk with 5K available space is required and should be inserted in the disk drive.
When the disk test is executed the disk is first checked sector by sector to find any bad
sectors. Ifno bad sectors are found a test file will be created on the disk and test data will be
written to the file. The file is then read and the test data compared with known values. The
test file is then erased at the conclusion of the test.

For the hard disk drive, the disk test exercises the disk controller that is on the hard disk
drive assembly. In addition, the buffers that make up the hard disk drive interface are tested.
When the test is executed, the sectors of the hard disk are checked, and then write/read
tested like the flexible disk drive.

Passing the disk test implies that the flexible disk controller circuitry in the logic analyzer and
the disk read/write circuitry in the flexible disk drive are functioning properly. The flexible
disk drive can read and write to a LIF or DOS formatted disk, and the data will not be
corrupted by the flexible disk drive circuitry. Passing the disk test also imples that the hard
disk drive controller circuitry, interface, and read/write circuitry are functioning properly, and
that the data will not be corrupted by the hard disk drive circuitry.
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Perform Test All

Selecting Perform Test All will initiate all of the previous functional verification tests in the
order they are listed. The failure of any or all of the tests will be reported in the test menu
field of each of the tests. The Perform All Test will not initiate the Front Panel Test or the
Display Test.

Front Panel Test

A mock-up of the logic analyzer front panel is displayed on the CRT when the Front Panel
Test is initiated. The operator then pushes each front panel button and turns the RPG (rotary
pulse generator) knob to toggle the corresponding fields from light to dark on the front panel
mock-up. Successively pushing any front panel key will cause the corresponding field to
toggle back and forth between light and dark. An exception is the Done key. Pressing the
Done key a second time will cause an exit of this test.

The Front Panel Test passes when all of the key fields in the front panel mock-up on the CRT
can be toggled by pressing the corresponding front panel key, and the two RPG fields can be
toggled by turning the knob. The Front Panel Test is not called when Perform Test All is
selected.

Display Test

When initiated, the display test will cause three test screens to be displayed sequentially. The
first test screens is a test pattern used to align the CRT. The second two screens verify
correct operation of the color palette by displaying first 2 full bright screen and then a half
bright screen.

The pass or fail status of the display test is determined by the operator. The Display Test
passes when all three test screens are displayed according to chapter 4, "Calibrating and
Adjusting." The display test is not used when Perform Test All is selected.

LAN Test

The LAN test verifies the functionality of the LAN circuitry on the logic analyzer CPU board.
When you run the LAN Test, the test menu reports a status number. The following figure
shows the bit positions of the hexidecimal status reporting word.

A "1"in a bit position signifies that the bit is set and the test failed.
A "0" in a bit position signifies that the bit is not set and the test passed.

TS,

it L) UL ] L) i l10Positions
\\__V__,/
Nol Used

16500m05

Status Reporting Message
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Status Bits

Bit0 The internal registers of the LAN IC are loaded with known testvalues and then are read. if this bitis not set, itimplies that
the LAN IC is operating properly and that the microprocessor can communicate with the LAN IC. I this bitis set, then the
LAN module is not operational and must be replaced.

Bit 1 The CAM (Content Addressable Memory) bit reports whether the LAN address can be written from the LAN module Static
RAM {SRAM) to the internal memory of the LAN C, Alsg, the CAM bit reports whether the LAN address can be written to
SRAM from the LAN IC. If this bitis not set, itimplies that both the SRAM and the LAN IC internal memory are able to
recognize and store the LAN address. If this bit is set, then the LAN module is not operational and must be replaced.

Bit 2 If this hitis not set, then the self-test has detected thatthe LAN cable is properly connected to the logic analyzer. I this bit
is set, then the physical connection of the LAN cable must be checked.

Bit 3 If the Termination bitis set, then the self-test has detected an excessive number of collisions. The most probahle cause of
excessive collisions is an improperly terminated LAN cable. Provide a proper termination of the LAN cable according to the
LAN topology being used.

Bit 4 The MAC {Media Access Control} bitindicates whether the Media Access Control unit on the LAN IC is functioning. [f this
bitis not set, it implies that both the transmit functions and receive functions of the LAN IC are operating properly. If this bit
is set, then the LAN module is not able to properly transmit and receive packets and must be replaced.

Bith The ENDEC {Encoder/Decoder) bit indicates whether the encoder/decoder internal to the LAN IC is functioning. The
encoder/decoder is the interface between the MAC and the Ethernet transceiver. if this bitis set, then the ENDEC is not
operating properly and the LAN module must be replaced.

Bit6 The TRANS (Transceiver, such as Ethernet transceiver) bitindicates whether the circuitry between the LAN IC and the LAN
cable is functioning. If this bitis not set, then the path between the LAN cable and the LAN [C is operating properly. If this
bitis set, then either the CPU board or the /0 board must be replaced.

Bit7 Timeoutbit [f this bitis set, then bits 4, 5, or 6 will also be set. Refer to the appropriate bit for a suggested course of action.

Bit8 The Tx bit indicates whether the transmission portion of the MAC, ENDEC, or TRANS test failed. Therefore, the Tx bitis used
in conjunction with bits 4, 5, and 6. Refer to the appropriate bit for the suggested course of action.

Bit9 The Rx bitindicates whether the receive portion of the MAC, ENDEC, or TRANS test failed. The Rx bitis used in conjunction
with bits 4, 5, and 6. Refer to the appropriate bit for the suggested course of action.

Bit 10 The Parameters bit indicates the integrity of the LAN module self-test parameters. if this bit is not set, then the parameters
sent to the self-test routine are correct. If this bitis set, then contact your nearest HP Sales and Service Office.

Bit 11 The E2PROM that is used to hold the Ethernet address, |P address, and gateway address has been corrupted. If this bit is
set, the LAN module must be replaced.

Bits 12-15  Not Used
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Analyzer Tests (Analy PV)

The analyzer tests are functional performance verification tests. There are three types of
analyzer tests: the Board Test, the Chip Tests, and the Data Input Inspection. The following
describes the analyzer seli-tests:

Board Test

The Board Test functionally verifies the two oscillators and the 9-channel comparators on the
circuit board. First, the oscillators are checked using the event counter on one of the
acquisition ICs. The event counter will count the number of oscillator periods within a
pre-determined time window. The count of escillator periods is then compared with a known
value.

The comparators are then checked by varying the threshold voltage and reading the state of
the activity indicators. The outputs of the octal DAC are set to the upper voltage limit and the
activity indicators for all of the ped channels are read to see if they are all in a low state.

The octal DAC outputs are then set to the lower voltage limit, and the activity indicators are
read to see if they are in a high state. The DAC outputs are 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 of the pods.

Chip Tests

During the Chip Tests, six tests are performed on the acquisition ICs. The tests are the
Communications, Memory, Encoder, Resource, Sequencer, and Clock Generation Tests.

Communications Test The cornmunications test verifies that communications pipeline
between the various subsystems of the IC are operating. Checkerboard patterns of "1s"
and "0s" are routed to the address and data buses 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 1C master clock
optimization path is checked and verified.

Passing the communications test imples 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 irnplies that the acquisition clock
synchronization signals are functioning and appear at the synchronization signal output pins
of the acquisition IC.

Memory Test Acquisition RAM is checked by filling the IC RAM with a checkerboard
pattern of "1s" and "0s," then reading each memory location and comparing the test
pattern with kmown values. Then, the IC RAM is filled with an inverse checkerboard
pattern, read, and compared with known values.

Passing the memory test implies that the acquisition IC RAM is functioning and that each
memory location bit can hold either a logical "1" or logical "0."

Encoder Test The encoder in the FISO front end 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 FISO memory cells. Additionally, the post-store
counter in each of the acquisition ICs is tested.

Passing the encoder test implies that the FISO encoder is functioning and can properly route
the acquired data to the acquisition memory FISO RAM. Also, passing this test implies that
the post-store counter on the acquisition 1Cs is functioning.
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Resource Test The pattern, range, edge, and glitch recognizers are tested and verified.
First, the test register is verified for correct operation. Next, the pattern comparators are
tested to ensure that each bit in the recognizer memory location 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 occwrrence counter and the sequencer level counter are checked.

Passing the sequencer test implies that all 12 available sequence levels are functioning and
that all possible sequence level jurmps can cccur. 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,.

Clock Generator Test The master clock generator on the acquisition ICs is 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 quaiifier cormbinations. The timing acquisition
optimization circuit is then operationally verified. Finally, the timing acquisition
frequency divider (for slower timing sample rates) is checked.

Passing the clock generator 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).

Data Input Inspection

The data input inspection allows a user to verify that all of the data and clock/data pipelines
are operational. When the data input inspection test is selected, a test signal is fed to the test
input pins of all 8-channel comparators. The test menu displays the activity indicators for all
data and clock/data channels, which should show transitioning data signals on all channels.

The data input inspection is not an active part of the performance verification. However, the
{est s useful for identifying failed channels in order to temporarily work around the problem
until the logic analyzer module can be sent to an HP service center for repair.
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Oscilloscope Tests (Scope PV)

The following self-tests check the major components of the HP 1660CS-series oscilloscope
board as well as all associated circuitry. When the self-tests have all been completed with a
"PASS" status, the major data and control pipelines in the HP 1660CS-series oscilloscope
board are functioning properly.

Data Memory Test This test verifies the correct operation of the FISO
{(fast-in/slow-out) data memory on the board. Test patterns are written into the memory
and then read and cormpared with known values.

Timebase Test The pre-trigger and post-trigger delay modes are first tesied by
programming a predetermined time interval in the trigger counters. At the end of the
time intervals, the arm, trigger, and run status bits are read and compared with known
values. The coarse and fine interpolators are then checked by reading the values of the
interpolator counters after a sirmuiated acquisition. The counter values are then
cormpared with a known value. Finally, the sample clock is checked by programming a
sample clock frequency and then reading the status of the clock to detect when one clock
pericd has elapsed. The clock period time interval is then compared with a known value.

A/D Test This test verifies the correct operation of the A/D convertor on the beard. A
check of the trigger in Trigger Immediate mode is first made. The A/D convertors are then
exercised by setting the reference voltage and channel offset such that a simulated
acquisition obtains data in the extremes and middle of the quantization range of the A/D
convertor. After each simulated acquisition, the data is compared with known values.

D/A Test This test verifies the correct operation of the ID/A convertor on the board.
Both the offset and trigger level D/A convertors for each channel are set to a reference
level and then changed. The logic trigger IC is programmed to detect the changes. The
detection of a correct trigger indicates that the D/A convertor is operating normally.

Trigger Test This test verifies the correct operation of the trigger components on the
board. First, the logic trigger memory is checked by writing and then reading known
patterns. The logic qualifiers, logic trigger output, and trigger holdoff are then checked.

IMB Test This test verifies the correct operation of the oscilloscope board interface to
the intermodule bus.

All Tests This will automatically execute each test, one at a time, until all tests are
done.
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HP-IB

The Hewlett-Packard Interface bus (HP-1B) is Hewlett-Packard’s implementation of
IEEE Standard 488-1978, "Standard Digital Interface for Programming
Instrumentation." HP-IB is a carefully defined interface that simplifies the integration
of various instruments and computers into systems. The interface makes it possible
to transfer messages between two or more HP-IB compatible devices. HP-IBisa
parallel bus of 16 active signal lines divided into three functional groups according to
function.

Eight signal lines, called data lines, are in the first functional group. The data lines
are used to transmit data in coded messages. These messages are used to program
the instrument function, transfer measurement data, and coordinate instrument
operation. Input and output of all messages, in bit parallel-byte serial form, are also
transferred on the data lines. A 7-bit ASCII code normally represents each piece of
data.

Data is transferred by means of an interlocking "Handshake" technique which permits
data transfer (asynchronously) at the rate of the slowest active device used in that
transfer. The data byte control lines coordinate the handshaking and form the
second functicnal group.

The remaining five general interface management lines (third functional group) are
used to manage the devices connected to the HP-IB. This includes activating all
connected devices at once, clearing the interface, and other operations.

The following figure shows the connections to the HP-IB connector located on the
rear panel.

DIat
DIg2
DIa3
DIa4

EOI

DAY
NRFD
NBAC

13 DI18%
14 Dles
15 Die7
16 b1ea
REN
18 P/0 TWISTED PAIR WITH §
19 P/0 TWISTED PAIR WITH 7

2e P/G TWISTED PAIR WITH 8 | gHoULD BE GROUNDED
AR TERMINATION OF

wlm{d|d| ] bfw| M
~1

IFC (BCL) 21 P70 TWISTED PAJIR WITH 9 S%HER WIRE OF TWISTED RAIR
SRO 19 [ 22 P/0 TWISTED PAIR WITH 1@
ATN (MRE) 1] 23 P/0 TWISTED PAIR WITH 11
SHIELD 12| 24 SIGNAL GROUND
$682E9S TYPE 57 MICRORIBBON CONNECGTOR

HP-iB interface Connectot
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RS-232-C

The logic analyzer interfaces with RS-232-C communication lines through a standard
25 pin D connector. The logic analyzer is compatible with R5-232-C protocol. When
a hardwire handshake method is used, the Data Terminal Ready (DTR) line, pin 20
on the connector, is used to signal if space is available for more data in the logical I/O
buffer. Pin outs of the R5-232-C connectors are listed in the following table.

RS-232-C Signal Definitions

Pin Function

Number

1 Protective Ground

2 Transmitted Data {TD}

3 Received Data (RD}

4 Requestto Send {RTS}

5 Clear to Send {CTS)

6 Data Set Ready {DSR)

7 Signal Ground

8 Data Carrier Detect {DCD}
20 Data Terminal Ready (DTR)
23 Data Signal Rate Selector

RS-232-C
Standard

BA

BB

CA

cB

cC

CH/CI

Signal Direction and Level

Not applicable

Data from Mainframe
High = Space ="0"=412V
Low=Mark="1"=-12V

Data to Mainframe
High=Space="0"=+3Vto+25V
Low=Mark="1"=-3Vto-25V

Signal from Mainframe
High=0N=+12V
low=0FF=-12V

Signal to Mainframe
High=0ON=+3Vto +12V
Low=(0FF=-3Vto-25V

Signal 1o Mainframe
High=0N=+3Vto+25V
low=0FF=-3Vtp-25V

Not applicable

Signal to Mainframe
High=0N=+3Vto+25V
Low=0FF=-3V10-25V

Signal from Mainframe
High=0N=+12V
Low=0FF=-12V

Signal from Mainframe
Always High = ON =+12V
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Document Warranty

The information contained in this
document is subject to change
without notice.

Hewlett-Packard makes no
warranty of any kind with
regard to this material,
inclading, but not limited to,
the implied warranties of
merchantability or fitness for a
particular purpose.
Hewlett-Packard shall not be liable
for errors contained herein or for
damages in connection with the
furnishing, performance, or use of
this material.

Safety

This apparatus has been designed
and tested in accordance with IEC
Publication 348, Safety
Requirements for Measuring
Apparatus, and has been supplied
in a safe condition. This is a Safety
Class { instrument (provided with
terminal for protective earthing).
Before applying power, verify that
the correct safeiy precautions are
taken (see the following warnings).
In addition, note the external
markings on the instrument that
are described under "Safety
Symbols."

Warning

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

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

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

e If you energize this instrument
by an auto ransformer {for voltage
reduction), make sure the common
termminal is connected to the earth
terminal of the power source.

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

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

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

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

& Use caution when exposing or
handling the CRT. Handling or
replacing the CRT shall be done
only by quaiified maintenance
personnel.

Safety Symbols

A

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

}

Hazardous voltage symbol.

Earth terminal syrmbol: Used to
indicate a cireuit common
connected to grounded chassis,

WARNING

The Warning sign denotes a
hazard. It calls attention to a
precedure, practice, or the like,
which, if not correctly performed
or adhered to, could result in
personal injury. Do not proceed
beyond a Warning sign uniil the
indicated conditions are fully
understood and met.

CAUTION

The Caution sign denotes a hazard.
It calls attention to an operating
procedure, practice, or the like,
which, if not correctly performed
or adhered to, coudd result in
damage to or destruction of part or
all of the product. Do rot proceed
beyond a Caution symbol until the
indicated conditions are fully
understood or met.

Hewlett-Packard

P.O, Box 2197

1800 Garden of the Gods Road
Colorado Springs, CO 80901



Product Warranty

This Hewlett-Packard product has
a warranty against defects in
material and workmanship for a
period of one year from date of
shipment. During the warranty
period, Hewlett-Packard Company
will, at its option, either repair or
replace products that prove to be
defective.

For warranty service or repair, this
product must be returned to a
service facility designated by
Hewlett-Packard.

TFor products returned to
Hewlett-Packard for warranty
service, the Buyer shall prepay
shipping charges to
Hewlett-Packard and
Hewlett-Packard shall pay shipping
charges to return: the product to
the Buyer. However, the Buyer
shall pay all shipping charges,
duties, and taxes for producis
returned to Hewlett-Packard from
another country.

Hewlett-Packard warrants that its
software and firmware designated
by Hewlett-Packard for use with an
instrument will execute its
programming instructions when
properly installed on that
instrument. Hewlett-Packard does
ntot warrant that the operation of
the instrument software, or
firmware will be uninterrupted or
error free.

Limitation of Warranty

The foregoing warranty shall not
apply to defects resulting from
improper or inadeguate
maintenance by the Buyer,
Buyer-supplied software or
interfacing, unauthorized
modification or misuse, operation
outside of the envirenmental
specifications for the product, or
improper site preparation or
maintenance.

No other warranty is
expressed or implied.
Hewlett-Packard specifically
disclaims the implied
warranties of merchantability
or fitness for a particular
purpose.

Exclusive Remedies

The remedies provided herein are
the buyer's sole and exclusive
remedies. Hewlett-Packard shall
not be Hable for any direct,
indirect, special, incidental, or
consequential damages, whether
based on contract, tort, or any
other legal theory.

Assistance

Product maintenance agreements
and other customer assistance
agreements are available for
Hewlett-Packard products.

For any assistance, contact your
nearest Hewlett-Packard Sales
Office.

Certification

Hewlett-Packard Company
certifies that this product met its
published specifications at the
tirme of shipment from the factory.
Hewiett-Packard further certifies
that its calibration measurements
are traceable to the United States
National Institute of Standards and
Technology, to the extent allowed
by the Institute’s calibration
facility, and to the calibration
facilities of other International
Standards Organization members.

About this edition

This is the first edition of the
HP 1660C/CS-Series Logic
Analyzers Service Guide.

Publication number 01660-97022
Printed in USA.

Edition dates are as follows:
Tirst edition, January 1997

New editions are complete
revisions of the manual. A software
or firmware code may be printed
before the date. This code
indicates the version level of the
software or firmware of this
product at the time the manual or
update was issued. Many product
updates do not require manual
changes; and, conversely, manual
corrections may be done without
accompanying product changes.
Therefore, do not expecta
one-to-one correspondence
between product updates and
manual updates.



DECLARATION OF CONFORMITY

according to ISO/IEC Guide 22 and EN 45014

Manufacturer's Name: Hewlett-Packard Company

Manufacturer’s Address: Colorado Springs Division
1900 Garden of the Gods Road
Colorado Springs, CO 80907 U.S.A.

declares, that the product
Product Name: Logic Analyzer/Digitizing Oscilloscope

Model Numberi(s): HP 1660C, 1661C, 1662C, 1663C
HP 1660CS, 1661CS, 1662CS, 1663CS

Product Option{s}): All
conforms to the following Product Specifications:

Safety:  IEC348:1978/ HD 401 51:1981
UL 1244
CSA-C22.2 No. 231 (Series M-89)

EMC: CISPR 11:1990 / EN 55011:1991 Group 1 Class A
|EC 555-2:1982 + A1:1985 / EN 60555-2:1987
IEC 555-3:1982 + A1:1930 / EN 60555-3:1987 + A1:1891
|IEC 801-2:1991 / EN 50082-1:1992 4kvV CD,8kV AD
IEC 801-3:1984 / EN 50082-1:1992 3 V/m, {1kHz 80% AM, 27-1000 MHz}
|EC 801-4:1988 / EN 50082-1:1992 0.5 kV Sig. Lines, 1 kV Power Lines

Supplementary Information:

The product herewith complies with the requirements of the Low Voltage Directive
73/23/EEC and the EMC Directive 89/336/EEC and carries the CE marking accordingly.

This product was tested in a typical configuration with Hewilett-Packard test systems.

Colorado Springs, 10/3/95

John Strathman lluallty Manager

European Contact: Your local Hewlett-Packard Sales and Service Office or Hewlett-Packard GmbH, Department Z0./
Standards Eurepe, Herrenberger Strasse 130, D-71034 Béblingen Germany (FAX: +49-7031-14-3143)
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