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

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

The HP 1660CS-Series includes all the features of the HP 1660C-Series, as well as 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 cloclddata channels in the HP 1661C

• 64 data channels and 4 cloclddata 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-lB, R8-232-C, and Centronics 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 progranunability

• 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 166D-Series Logic Analyzer
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In This Book

This book is the service guide for the HP 1660C/CS-Series Logic Analyzers and is divided into
eight 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 contains calibration instructions for the logic analyzer.

Chapter 5 contains 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/C8-series logic analyzers.

Accessories Supplied

Probe tip assemblies

Probe cables

Grabbers (20 per pack)

Probe ground (5 per pack)

Demo Training Kit

HP 1660C User's Guide

8ymbol Utility (disk and manual)

Accessories Pouch

R8-232-C Loopback Connector

P82Mouse

lIP Part Number

01650-61608

01660-61605

5090-4356

5959-9334

E2433-60009

01660-99016

E2450A

01660-84501

01650-63202

A2839B

Qty

Note 1

Note 2

Note 1

Note 1

1

1

1

1

1

1

Note 1 Quantities:

Note 2 Quantities:

8 - 1660C.C8

6 -166IC.C8

4 -1662C.C8

2 - 1663C.C8

4 -1660C.C8

3 - 1661C.C8

2 - 1662C.C8

1-1663C.C8

In addition to the above, the following accessories are supplied with the HP 1660C8 8eries
Logic Analyzers.

Accessories Supplied lIP Part Number Qty

10:1 probes 10430A 2

BNC miniprobe adapter 1250-1454 1

HP 1660C8 User's Guide 01660-99019 1*
* Either an HP 1660C8 User's Guide or an HP 1660C User's Guide is supplied, but not both.

Accessories Available

Other accessories available for the HP 1660C/C8 8eries Logic Analyzer are listed in the
Accessoriesjor HP Logic Analyzers brochure.
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lienerallnTOrmallon
Specifications (logic analyzer)

Specifications (logic analyzer)

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

Maximum State Speed 100 MHz
Minimum State Clock Pulse Width' 3.5 ns,
Minimum Master to Master Clock Time 10.0 ns

Minimum Glitch Width* 3.5 ns

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

. ,
SetuplHold Time:
Single Clock, Single Edge

Single Clock, Multiple Edges

Multiple Clocks, Multiple Edges

0.0/3.5 ns through 3.5/0.0 ns,
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 an input signal VH =-0.9 V, VL =-1.7 V, slew rate =1V!ns, and threshold =-1.3 v.
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Trigger 8ensitivity(*)

DC Offset AccuracyC*)

Voltage Measurement AccuracyC*, 3)

(jeneral InTOrmaliOn
Specifications (oscilloscope)

Specifications (oscilloscope)

The HP 1660C8 Logic Analyzers also include the following specifications:

Bandwidth (*,1) DC to 250 MHz (real time, dc-coupled)

Time Interval Measurement Accuracy(*' 2) ±[(0.005% X ~t)+
(2 x 10-6 x delay setting)+150 ps]

±(1.0% of channel offset + 2.0% of full scale)

± [(1.5% of full scale + offset accuracy)
+ (0.008 x V/div) I
DC to 50 MHz: 0.063 x full scale,
50 to 250 MHz: 0.125 x full scale

Input R (selectable) (') 1 M£1: ±1%, 50 £1: ±1%

* Specifications (valid within ± 10° Cof auto-calibration temperature, excluding bandwidth-see note 1for bandwidth specification.

1. Upper bandwidth reduces by 2.5 MHz for every degree Cabove 35° C.

2. Specification applies to the maximum sampling rate. At lower rates, the specification is:± [(0.005% x.6.t)+(2 x 10-6 x delay setting) +

(0.15 x sample interval)] for bandwidth limited signals Itr =1.4 x sample interval). Sample interval is defined as samp}e rate

3. Digitizing level = (#Vertical djvisions)(~)(Tk), where LSB=2'brts inAOC
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Maximum State Clock Rate

Maximum Conventional Timing Rate

Maximum Transitional Timing Rate

Maximum Timing with Glitch Rate

Memory Depth

Channel Count:

!jeneral Information
Characteristics (logic analyzer)

Characteristics o.ogic analyzer)

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

100 MHz 100 MHz
250 MHz 500 MHz
125 MHz 250 MHz

N/A 125 MHz

4K 8K*

HP 1660C,CS
HP 1661C,CS
HP 1662C,CS
HP 1663C,CS

* For all modes except glitch.

Characteristics (oscilloscope)

136
102
68
34

68
51
34
17

(

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

Maximum Sample Rate 1 Gigasample per second

Number of Channels 2

Rise TimeCl) 1.4 ns

ADC 8-bit real time

Vertical Resolution

Waveform Record Length

Vertical (DC) Gain Accuracy(2)

input Coupling

input C

8 bits over 4 vertical divisions (± 0.4%)

8000 points

±1.25% of full scale

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

Approximately 7 pF

1. Rise ume is calculated from the formula: t, ba~d~Jath
2. Vertical gain accuracy decreases 0.08% per degree Cfrom software calibration temperature.

1-5



lJenerallnrormation
Supplemental Characteristics (logic analyzer)

Supplemental Characteristics Oogic analyzer)

Probes

Input Resistance

Input Capacitance

Minimum Voltage Swing

Threshold Range

Maximum Input Voltage

State Analysis

State/Clock Qualifiers

Time Tag Resolution'

Maximum Time Count
Between States

. *Maxnnum State Tag Count

Timing Analysis

Sample Period Accuracy

Channel-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

GlitchlEdge Recognizers

Maximum GlitchlEdge Width

100 kQ, ±2%

- 8pF

500 mV, peak-to-peak

± 6.0 V, adjustable in 50-mV increments, CAT I

± 40 vollts, CAT I

1660/61C,CS - 6; 1662C,CS - 4; 1663C,CS - 2

8 ns or 0.1%, whichever is greater

34 seconds

4.29 x 109

0.01 % of sample period

2 ns, typical

± [sample period + channel-to-channel skew
+(O.OI%)(tirne 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,CS

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 channels in HP 1662C,CS, 34 channels in HP 1663C,CS

*Maximum state clock rate with time or state tags on is 100 MHz. When all pods are assigned to a state or timing machine, time or
state tags halve the memory depth.
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lieneral InTOrmation
Supplemental Characteristics (logic analyzer)

Measurement and Display Functions

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

Measurement Functions

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

Stop In single trace mode or the first run of a repetitive acquisition, Stop halts
acquisition atId displays the current acquisition data. For subsequent runs in repetitive
mode, Stop halts acquisition of data atId 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 thatl or greater thatl a specified value, or within or not within
a specified ratlge.

Indicators

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

Markers Two markers (X atId 0) are shown as vertical dashed lines on the display.

Trigger Displayed as a vertical dashed line in the Timing Waveform display atId as line 0
in the State Listing display.

Data EntrylDisplay

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

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

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

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

Symbols 1,000 maximum. Symbols Catl be downloaded over RS-232 or lIP-ill.
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lienerallnTOrmatlOn
Supplemental Characteristics (logic analyzer)

Marker Functions

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

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

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

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

Auxiliary Power

Power through cables

Operating Environment

Temperature

Humidity

Altitude

Vibration

Dimensions

1/3 amp at 5 V maximum per cable

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

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

To 3067 m (10,000 £1).

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 (O-peak), 5 minute resonant dwell
at 4 resonances per axis.

WE!,ght 26-lb 11Ul kgl
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CE:
ISM I-A

Product Regulations

Safety

EMC

Emissions

Immunity

lienera] lnTOrmaliOn
Supplemental Characteristics (oscilloscope)

IEC 348: 1978/ HI) 401 S1:1981
UL 1244
CSA Standard C22.2 No.231 (Series M-89)

This product meets the requirement of the European
Communities (EC) EMC Directive 89/336/EEC.

EN55011/CSIPR 11 (ISM, Groupl,Class A equipment)

EN50082-1 Code l Notes2

IEC 555-2 1
IEC 555-3 1
IEC 801-2 (ESD)4kV CD, 8kV AD 3 A
IEC 801-3 (Rad.) 3V/m 1 A
IEC 801-4 (EFT) lkV 1 A, B

1Performance Codes:
1 PASS - Normal operations, no effect.
2 PASS - Temporary degradation, self recoverable.
3 PASS - Temporary degradation, operator intervention required.
4 FAlL - Not recoverable component damage.
2Notes
A. TTL logic threshold, all cables disconnected, scope inputs
terminated into 50 ohms.
B. The HP-IB, Printer, RS-232, and LAN cables were temporarily
attached for the appropriate EFT test.

Supplemental Characteristics (oscilloscope)

Vertical (at BNe)

Vertical Sensitivity Range
(1:1 Probe)

DC Offset Range (1: 1 Probe)

Probe Factors
Maximum Safe Input Voltage

Channel-to-Channel Isolation

4 mV/div to 10 V/div in 1-2-4 increments

Vertical Sensitivity Available Offset
4 mV/div to 100 mV/div ±2 V
>100 mV/div to 500 mV/div ±10 V
>500 mV/div to 2.5 V/div ±50 V
>2.5 V/div to 10 V/div ±250 V

Any integer ratio from 1:1 to 1000:1
1 MQ: ±250 V [DC + peak ac « 10 KHz)], CAT II
50 Q:±5VRMS

DC to 50 MHz: 40 dB, 50 MHz to 250 MHz: 30 dB
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l;ieneral infOrmatiOn
Supplemental Characteristics (oscilloscope)

Timebase

Range

Resolution

Delay Pre-trigger Range

Delay Post-trigger Range

1 ns/div to 5 sldiv

20ps

Tirneldiv Setting
1 fls to 5 sldiv
1 ns to 500 nsldiv

Tirneldiv Setting
100 ms to 5 sldiv
1 fls to 50 msldiv
Ins to 500 nsldiv

Available Delay
-8 x (sldiv)
-4 fls

Available Delay
2.5ks
33,500 x (s/div)
16.7ms

Pattern Duration

Pattern Occurrence

Triggering

Trigger Level Range

Trigger Modes
Irrunediate

Edge

Pattern

Auto-Trigger

Events Delay

Intermodule

External

Within display window (full scale and offset)

Triggers immediately 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 pattern of both internal
channels, count adjustable from 1 to 32,000.

Triggers on pattern duration specified
across one or both channels. Modes are
l1present<II, lIPresent>ll, and IlRange. 1I

Patterns longer than 20 ns but shorter
than 160 ms can be detected.

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

If 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
count 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

lieneral infOrmation
Supplemental Characteristics (oscilloscope)

8 bits (l part in 256)

Up to 1 Gigasample per second

Real-time digitizing; each 8000 samples are acquired on a sin!
acquisition

8000 samples per channel

Eight waveform windows maximum, 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 i,
also provided.

500 points horizontal, 240 points vertical.

New acquisition replaces old acquisition on screen.

New acquisition is displayed in addition to previous
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.
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lieneral InTOrmatlOn
Supplemental Characteristics (oscilloscopel

Measurement and Display Fnnctions

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

Voltage 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 Statistics Mean, maximum, and minimum values for elapsed time from X
to 0 markers for multiple runs. Number of valid runs and total number of runs available.

Automatic Measurements The following pulse parameter measurements can be
performed automatically:

+ pulse width
-pulse width
Vamplitude*

Rise time
Fall time
Preshoot
Overshoot

(*gives difference between top and base voltages; only available over bus)

Frequency
Period
Vp-p

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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lienerallnTOrmalion
Recommended Test Equipment (logic analyzer)

Recommended Test Equipment (logic analyzer)

Equipment Required

Critical Specifications Recommended Use
.

Equipment
ModellPalt

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

Digitizing Oscilloscope ;, 6 GHz bandwidth,< 58 ps rise time HP 54121T P
Function Generator Accuracy,;; (51110- 1x frequency, HP 3325B Option 002 P

DC offset voltage ±6.3 V
Digital Multimeter 0.1 mV resolution, 0.005% accuracy HP 3458A P
BNC-Banana Cable HP 11001-60001 P
BNCTee BNC Imllfllfl HP 1250-0781 P
Cable BNC Imllml48 inch HP 10503A P,T
SMA Coax Cable (Diy 3) 18 GHz bandwidth HP8120-4948 P
Adapter IDly 4) SMA(ml-BNC(fl HP 1250-1200 P, T
Adapter SMA(fl-BNClm) HP 1250-2015 P
Coupler (Diy 41 BNC Imllm) HP 1250-0216 P, T
20:1 Probes IDly 21 HP 54006A P
rD~lje.st Connector, 17x2 P

BNC Te-stConnector, 6x2 P,T
(Diy 41
Digitizing Oscilloscope > 100 MHz Bandwidth HP 54600B T
BNC Shorting Cap HP 1250-0074 T
BNC-Banana Adapter HP 1251-2277 T
Light Power Meter United Detector 351 A
AlignmentTool 8710-1300 A

*A = Adjustment P=Performance Tests T = Troubleshooting
**lnstructions for making these test connectors are in chapter3, 'Testing Performance."
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lienerallnrormatlon
Recommended Test Equipment (oscilloscope)

Recommended Test Equipment (oscilloscope)

Equipment Required

Equipment Critical Specifications Recommended Use*
Model/part

Signal Generator Frequency: 1 - 250 MHz at approx. HP 8656B Option 001 P
170 mVRMS
Output Accuracy: ± 1 dB
1 MHz time base accuracy 0.25 ppm

OC Power Supply Range: -35.000 to +35.000 Vdc, ±1 mV HP 3245A Option 002 P

Oigital Multimeter 0.1 mV resolution HP 3458A P
Accuracy: better than 0.005%
Resistance measurement better than
0.25% accuracy

Power Meter/Sensor 1- 250 MHz±3% accuracy HP 436/8482A P

Powar Splitter Outputs differ by <0.15 dB HP 11667B P

Blocking Capacitor BNC (mllll, 0.18 ~F, ±200 V HP 10240B P

BNC Shorting Cap HP 1250-0074 P

Adapter BNC (11111 (UG-914/U) HP 1250-0080 C

Adapter BNC(I)-to-Oual Banana Plug HP 1251-2277 P

Adapter Type N(m)-to-BNC(II HP 1250-0780 P

BNCTee BNC (mllllll) HP 1250-0781 P,C

Cable Type N(m-to-mI24-inch HP 11500B P

Cable 50 Q BNC (m-to-m) 48-inch HP 10503A P, C

Cable (21 50 Q BNC (m-to-m) 9 inch HP 10502A C

*A =Adjustment C=Calibrations
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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 maximum 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:

• Temperature: +20 °C to +35 °C (+68 of to +95 oF)

• 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 OF to + 167 OF

• Humidity: Up to 90% at 65 °C

• 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

1 Inspect the shipping container for damage.

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

2 Check the supplied accessories.

Accessories supplied with the logic analyzer are listed in "Accessories" in chapter l.

3 Inspect the product for physical damage.

Check the logic analyzer and the supplied accessories for obvious physical or mechanical
defects. Ifyou find any defects, contact your nearest Hewlett-Packard Sales Office.
Arrangements for repair or replacement are made, at Hewlett-Packard's option, without
waiting for a claim settlement.
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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.

2 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.

3 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 lIP-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 other than the one set, perform the following steps.

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

2 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.

<.l~ fl1.n~

SWlTC~ AS5t~:lLY
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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 FUSE

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

To degauss the display

If 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 turned off and unplugged, use mild soap 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

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

• Ifyou require a test to initially accept the operation, perform the self-tests in
chapter 3.

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

This chapter tells you how to test the performance of the logic analyzer against the
specifications listed in chapter 1. To ensure the logic analyzer is operating as
specified, 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.

1£ a test fails, check the test equipment setup, check the connections, and verify
adequate grounding. 1£ 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.

3-2



To peIfonn 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
menu.
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Connecte
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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.
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To perform the self-tests

5 Install a formatted disk that is not write-protected into the disk drive. Connect an
R8-232-C loopback connector onto the RS-232-C port.

6 Select All System Tests.

You can nm 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
nm each test individually. This example shows how to nm 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.

ROM Test
status PASSED

RAM Tesl
slatus PASSED

HP-IB Test
~tatus PASSED

RS-23:2C rest
slatus PASSED

PS2 Test
Slolus PASSED

DIsk Test
stotus PASSED

Un Test
PASSED

Front POllel Test
status UNTESTED

7 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.

8 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.

c Select Continue and the test screen shows the Display Test status changed to Tested.

~( System Test

ROM Test
,tHUs PASSED

RAt1 Test
status PASSED

HP-IB Tes\
status PASSED

RS-232C Tes t
status PASSED

PSZ Test
Slotus PASSED

3-4

DIsk Test
stelus PASSED

LM Test
stalus PASSED

FrOll1 Penel Test
status TESTED

DIsplay Test
steluS TESTED

All System Tests
status TESTED
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To perform the self-tests

9 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 fmish, the status for each test shows Passed or Failed, and the status for the
All Analyzer Tests changes from Untested to Tested.

Chip 2 THl>
status PASSED

Chip 3 Tests
~totu; PASSED

ChIp 4 Tesh
Slotus PASSED

Chip 5 Tests
slatus PASSED

BOMd Tesls
status PASSED

All Analyzer Tests
slatus TESTEO

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

11 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 Inspection, by running All Tests.
To see more details about each test when troubleshooting failures, you can run each test
individually. This example shows how to run all tests at once.

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.

FunCl!onal Tests

Dolo Memory Tesl
Stotus PASSED

T1mebMe Test
Status PASSED

AID Test
Stotus PASSED

DIll Test
Slotus PASSED

Trigger Tes\
Status PASSED

1MB Tes I
Status PASSED

PLEASE DISCDrmECT ALL 1f;PUTS I All 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 cormectors cormect the logic analyzer to the test equipment. The following
materials are required to make the test cormectors.

Materials Required

Description

BNC (I) Connector

100 Q 1%resistor

Berg Strip, 17-by-2

Berg Strip, 6-by-2

20:1 Probe

Jumperwire

Recommended Part

HP 1250-1032

HP 0698-7212

HP 54006A

Uty

5

8

1

4

2

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

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

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

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

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

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

Jumper (2)

100 ohm 1% \

RF Resisto. (2) ~ ,

~> /'
-,

6xZ Berg Strip

BNC Ponel Mount Connector

3-6

20: 1 Probe

16550£06



"
i

I eSllng rerTormance
To make the test connectors (logic analyzer)

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

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

e Solder the center of the BNC connector to the center pin of one rowan the Berg strip.

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

~
" 00 -;;;. '''2 Beeg Steip

,~
&

BNC Panel Mount Connector
16550E05
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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 l.
After testing pod 1, connect and test the rest of the pods one at a time. To test the
next pod, follow the detailed steps for pod 1, substituting the next pod for pod 1 in
the instructions.

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
Digital Multimeter
Function Generator

BNC-Banana Cable
BNC Tee
BNC Cable
BNC Test Connector,
17x2

Critical Specifications
0.1 mV resolution, 0.005% accuracy
Accuracy'; (51110-') x frequency,
DC offset voltage ±6.3 V

Recommended Model/part
HP 3458A
HP 3325B Option 002

HP 11001-60001
HP 1250-0781
HP 10503A

Set up the equipment

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

2 Set up the function generator.
a Set up the function generator to provide a DC offset voltage at the Main Signal output.
b Disable any AC voltage to the function generator output, and enable the high voltage

output.
c Monitor the function generator DC output voltage with the multimeter.
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To testthe 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.

Anlll yzer 1

ll11me' (MACHINE 1 )

Type' ( Timing )

Anlllyzer 2

Type' ( Off
Unossigned POds

.<:13' L_

A<1' ~._~~~._~ __ M_

AS'~ _
A6' _

A7' N_
1'16' p_

Connect the logic analyzer

1 Using the 17-by-2 test connector, BNC cable, and probe tip assembly, connect the
data and clock channels ofpod I 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.

G
MA!N SYr->C

SIGNAL OUT

'" '"
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To test the threshold accuracy (logic analyzer)

Test the TTL threshold

1 Press the Format key. Select the field to the right of Pod AI, then select TIL in the
pop-up menu.

2 On the function generator front panel, enter 1.750 V±1 mVDC 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,

~(format MACHINE 1 ) !i3'U!3'"~
Timing AcqUisition Mode Is"mOOI')

Conven\lonol Full Channel 250 MHz ~

Clo(;klnpU\$ l~~~~

~
L-__-"'-J'II .... ,...... ,.... II .... •.. •.. •.. •.. ILeO] 1::]1

Loo2

Lob3

Lob.:l

LobS

L~b6

l~b7

leba

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.

~(Formet tlACHINE 1 ) _ ~

Timing AcqUisition Mode I (s"mb015)
Conventional FUll Channel 2S0 MHZ '

Clock Inpu\s l~~~~

~
lie.:.'==.:..:''.:.:':c.'JI,Ie.:.'·--,"--,"--,"--,"--,"'--,"--'J'I
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To testthe threshold accuracy (logic analyzer)

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

IS •. 67 ... 0
----------------
15 .• 67 .... 0

~(rormH tlACHtNE I ) 1'%"" ~
TIming Acqu I$1 jj on Moce Is"mbo I.1

Conv@ntlonal rul I Channel :::50 11Hz "

Clock Inputs ](POd AZ )~~~

I~
Ubi 81
L~b2

LW3

Ub4

L~bS

L~b6

L~b7

L~b8

··11···· .. ··········11·············· .. 1
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To test the threshold accuracy (logic analyzer)

Test the EeL threshold

1 Select the field to the right of Pod AI, 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 charme1s and the J-clock charme1 at a
logic high.

3 Using the Modify down arrow on the function generator, decrease offset voltage in
I-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.

~( FormH MACHINE 1 )

·11·..•••....•..•.. 1II

Timing Acquisi lIoll Mode I (Sym~OlS 1
Conventional Full Channel 250 MHz

Clock Inputs l~~~~

4 Using the Modify up arrow on the function generator, increase offset voltage in
I-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.

~( Formet MACHINE I ) _ ~

TIming AcquiSition Mode I 1:::::=1
Conventional Full Channel 250 MHZ ~

Clock Inputs )~~~~

~ KJ iS~~~~~87-~~::-O ~~-~~~-~;-~~~~-~
~ ~LI ....:·.:.J·II···············II ......•..•...... I
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To testthe threshold accuracy (logic analyzer)

Test the - User threshold

1 Move the cursor to the field to the right of Pod AI. 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 V±I mV DC offset. Use the
multimeter to verify the voltage.
The activity indicators for pod I 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
I-mV increments until all activity indicators for pod I show the channels at a logic
low. Record the function generator voltage in the performance test record.

~(Formel t1';CHItlE \ )

(
4 Using the Modify up arrow on the function generator, increase offset voltage in

I-mVincrements until all activity indicators show the channels at a logic high.
Record the function generator voltage in the performance test record.

~(Formel I1"CHWE I )

Tlm!ng AcqUisitIon l10ae (s"moo\s]
ConventloMI Full Chennel 250 11Hz "

Cloc~lnp(jt~ I~~~~

KJ i5-~~~-87-::::-0 15 .. 87 0

·11··· .. ······ .... 11··....·••· ··1
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To test the threshold accuracy (logic analyzer)

Test the + User threshold

Timing Acqulsltlon Moae I c::::::::J
Convenlionel Full Ch~nnel 250 MHZ ~

Clock Inputs l~~~~

~ i:j 15-~::-87-::::-0 i5-:::-87-::::-0
~ 8 LI ---'-'-.. II II· I
~

~
~

~

~

~
~

~( FormQt MACHINE I )

Timing AcquiSition MOde c=I
Conventional Full Channel 250 MHZ ~

Clock Input. l~~~~

LOOI 81
Loo2

Loo3

LOO~

LOOS

LObo

LOb7

LObS

··11· .. ·············11·..••..••••..... 1
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To testthe threshold accuracy (logic analyzer)

Test the 0 V User threshold

. II·..·..·..··· .. ·· I··11·

~( Format Mf\CHWE I ) _ ~

Timing AcqU!SI tlon Moae I Isymools1
Conventional FUll Chonos! 250 I1H.

CloCk Inputs I~~~~

············11·..•.........···1II

~(Format MACHHIE 1 ) _ ~

Timing AcqulSl tlen Mode (s"mOOIS I
ConventloMI Full eMnnel 250 11HZ '

Clock Inputs I~~~~

Lo03

[.OD5

Lab6

LoDS
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To test the threshold accuracy (logic analyzer)

Test the next pod

1 Using the 17-by-2 test connector and probe tip assembly, connect the data and clock
channels of the next pod to the output ofthe function generator until all pods have
been tested.
To unassign a pod pair and assign the next pod pair to be tested, press the Config key. Select
the pod pairs, then select assign or unassign in the pop-up menu.

2 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
Pulse Generator
Digitizing Oscilloscope
SMA Coax
(Qty 31
Adapter (Qty 4)
Coupler IQty 4)
BNC Test Connector,
6x2IQty 4)

Critical Specifications
100 MHz 3.5 ns pulse width, <600 ps rise time
;, 6 GHz bandwidth, <58 ps rise time
18 GHz bandwidth

SMA(m)-BNC(f)
BNC(mllml

Recommended Model/part
HP 8131A Option 020
HP 54121T
HP 8120-4948

HP 1250-1200
HP 1250-0216

Set up the equipment

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

2 Set up the pulse generator.

Pulse Generator Setup

Channell

Delay: 0ps

Width: 3.5 ns

High: -0.9 V

Low: -1.7V

Channel 2

Delay: 0ps

Width: 3.5 ns

High: -o.9V

Low: -1.7V

Period

22.0 ns
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To teslthe glitch capture (logic analyzer)

3 Set up the oscilloscope.

Oscilloscope Setup

Time Base Displav Delta V DeltaT

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

delav: 17.7000 ns #olavg: 16 marker 1position: Chan 1 start on: Pas Edge 1

screens: dual marker 2 position: Chan 2 stop on: Pas Edge 1

Channel

Channell Channel 2

Displav on on

Probe Alten 20.00 20.00

Volts/Div 400mV 400 mV

Offset -1.3000 V -1.3000 V

Set up the logic analyzer

1 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.

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

Anolyzsr I

Nome' (MACHWE I 1

Typa'~
AI' J_
112' K_

113' L_
At!' tL

AS' _
Af>, _

A7' /L
lie, p_

An~lyzer 2

T\lpe'~ unoss!gned Pods

Connect the logic analyzer

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

2 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/C8 - pods 1 through 8

• HP 1661C/C8 - pods 1 and 2, pods 3 and 4, and pods 5 and 6

• HP 1662C/C8 - pods 1 and 2, and pods 3 and 4

• HP 1663C/C8 - pods 1 and 2

Connect the Logic Analyzer to the Pulse Generator

Testing
Combinations

2

3

4

5

6

7

8

To HP8131A To HP 8131A To HP 8131A To HP 8131A
Channell Output Channell Output Channel 2 Output Channel 2 Output

Pod 1 Pod 1 Pod 3 Pod 3
ch 0, 2, 4, 6, chl,3,5,7 ch 0, 2, 4, 6, chl,3,5,7
J-clock L-clock

Pod 1 Pod 1 Pod 3 Pod 3
ch 8, 10, 12, 14, ch 9, 11, 13, 15 ch 8, 10, 12, 14, ch9, 11, 13, 15
J-clock L-clock

Pod 2 Pod 2 Pod 4 Pod 4
ch 0, 2, 4, 6, chl,3,5,7 ch 0, 2, 4, 6, chl,3,5,7
K-clock M-clock

Pod 2 Pod 2 Pod 4 Pod 4
ch 8, 10, 12, 14, ch 9, 11, 13, 15 ch 8, 10, 12, 14, ch9, 11, 13, 15
K-clock M-clock

Pod 5 Pod 5 Pod 7 Pod 7
ch 0, 2, 4, 6, chl,3,5,7 ch 0, 2,4, 6, chl,3,5,7
N-clock (1661C only) N-clock 11660C only)

Pod 5 Pod 5 Pod 7 Pod 7
ch 8, 10, 12, 14, ch 9, 11, 13, 15 ch 8, 10, 12, 14, ch 9, 11, 13, 15
N-clock (1661C only) N-clock 11660C only)

Pod 6 Pod 6 Pod 8 Pod 8
ch 0, 2, 4, 6, chl,3,5,7 ch 0, 2, 4, 6, chl,3,5,7
P-clock 11661 Conly) P-clock (1660C onlyl

Pod 6 Pod 6 Pod 8 Pod 8
ch 8, 10, 12, 14, ch 9, 11, 13, 15 ch8, 10, 12, 14, ch 9, 11, 13, 15
P-clock (1661C only) P-clock (1660C onlyl

-----

~~121T imr~Sy"."
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Test the glitch capture on the connected channels

1 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
knob 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).

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

2 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 turned on.

e Access the next pod, then turn on the channels being tested until 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.

~( Formot MACHINE 1 )

TIming Acqu! SI t! on l100e (s"mbO IS1
Glitch Half Channel 125 t1H~ ~

~~~~~~

@ ~~-~~~-~;-~~~~-~ ~~-~~~-;;-~~~~-; ~~-~~~-~;-~~~~-;
L.b' 81 II·· .-------. II· · ..·..·.. 1

3-20



1estmg rerrormance
To test the glitch capture (logic analyzer)

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

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

.
TimIng Sequence Levels TImer Arming, ,

8
- - Control

TRIGGER on "0" > 6 ns
Acqulsi tlon

Control

Mollify I
Tn gger

• Lobel ...~
.. T~s. ~

Edgel c=J
Ellge2 c=J

0 ~, ~

~( Trigger MACHIUE I 1

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. lfnecessary, adjust the pulse widths of the pulse generator channels 1 and 2.

I I
r" "'1 ,... .-.- .• , _ ••0: I,

, ' - '-.---. '-", -'r'''''-~''''f---------i! ... -1~

!-.-~__._.~~~~-:-,-+_._: ~+-~.~_._..J~,__~~~,~~,+-_!,
}..._.. "(_._---! I.. . ', -----1
. . . 1 !~ . ~ . . ,t='...""'T'-"------T""'. j ~~_,__.l_~ ~c,...:.:::..t:,-·r·'~t:~~w1"·~~-.,,-'1
I I " ,!'-.,.,....?;----+-....-~_;:
j -_.:.-. ····l" "

.t__ ,_."~_.'_ ,I' - . 0' .•. ,'..•.•.••...,,,••..' ~ . ..,_,.;_,_,;,"),_,",,_""_.,..;.._;...,.¥_,~,_.:-.>_.,_.,_.;_:__;:"; ;._., .•;...:-_.,_~_,_. _'_,,"·i_··, ., .

___-'-._.. _..~._ ...L ' ,~,
; i i'l . _•.4-.._"......:, ....-.,.-,'-...__~_...'
~-~--'-"""'~·-~·r- 1. '. ..:i··

.-;.;: -~~~ '-..-;.; ... '~::'~

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.
c 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.

H~vefQrm MACHWE 1 )(Acq. ContrOl) _ ~

7 On the pulse generator, enable Channell and Channel 2 CaMP (with the LED on).
8 On the logic analyzer, press the Run key. The display should be similar to the figure

below. Record Pass or Fail in the perfonnance test record.

Heveform MACHINE I (ACQ ContrOl]~~

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 FOImat 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 perlormance of the
following specifications:

• Minimum master-to-master clock time

• Maximum state acquisition speed

• SetuplHold time for single-clock, single-edge, state acquisition

• Minimum clock pulse width
This test checks two combinations of data charmels using a single-edge clock at three
selected setup/hold times.

Equipment Required

Equipment
Pulse Generator
Digitizing Oscilloscope
Adapter
SMA Coax Cable IUIy 3)
Coupler
BNC Test Connector,
6x2 (Uly 4)

Critical Specifications
100 MHz 3.5 ns pulse width, <600 ps rise time
,,6 GHz bandwidth, < 58 ps rise time
SMAlm)-BNClfl
18 GHz bandwidth
BNClmJlml

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

Set up the equipment

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

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

Pulse Generator Setup

Channell Channel 2 Period

Delay: 0ps Daub: 10.0 ns 20 ns

Width: 3.5 ns Width: 3.5 ns

High: -0.9 V High: -0.9 V

Low: -1.7 V Low: -1.7 V

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

Oscilloscope Setup

Time Base Display Delta V Deltal

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

#olovg: 16 marker 1position: Chan 1 start on: Pos Edge 1

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

Channel

Channell Channel 2

Display on on

Probe Alten 20.00 20.00

Offset -1.3 V -1.3 V

Volts/Div 400mV 400 mV

Set up the logic analyzer

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

b In the 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.

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

Anel~zer I

Nome t (MACHINE I )

Type; ( Stole 1

AI' ---------------- J
112' ~---~--~-------- K

A3' ---~+----------- L-
A~' _~ •• M.

IlS' ---------------- -
fle' _
1\7' ---------------- N-
ilS' P.
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2 Set up the Format menu.
a Press the Format key. Select State Acquisition Mode, then select Full CharmeV4K

Memory/lOOMHz.

b 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.

15 ... B7 •... 0 IS ... 67 .... 0 IS .. 87 .... 0

...
.. POds.

+ LobtdS +

~( Formal MIlCKINE I )

Stote AcquiSition node
Ful I (henne 1/;11( Memory/l00MHZ

L~bl

l~b2

L~b3

~I·······.. ·······I~.:.:.:.:.:.:.:.:.:.:'-'-.J ................ I

l~D4

L~DS

L~D6

l~b7

UbI!

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.

c 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 Lab1. Type the following for your logic
analyzer, then press the Select key.

HP 1660C/CS - "OOAA" HP 1662C/CS - "OOAA"

HP 1661C/CS - "002A" HP 1663C/CS - "OooA"

~IAno 1yzer Trlgger MACIiIllE , PrInt ""
Slate Sequence Levels Timer Arming, ,

cp Hhl1e storing "no stole" - - Control
TRIGGER on "0" , lime

AcquJs! tlon

Store "anystote" - - Control

0 I Count ITime

MOdIfy
TrlggH

.Lobel • ~
• refoms •~

• .., ~, ~, ~
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To testthe 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 pnlse generator.
If you are testing an HP 16600 or HP 16610, you will repeat this test for the second
combination.

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

Connectthe HP 1660C or HP 1661C logic Analyzer to the Pulse Generator

Testing
Combinations

2

Connect to
HP 8131A
Channell Output

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

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

Cunnectta
HP 8l31A Channel
1 Output

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 6, channel 11
Pod S, channel 11

Connect to
HP 8l31A Channel
2 Output

J-clock

J-clock

(
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To testthe single-clock. single-edge. state acquisition (logic analyzer)

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

Testing
Combination

(

Cunnectto
HP 8131A
Channell Output

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

54121T
System

Cunnectta
HP 8131A Channel
1 Output

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

Gonneetto
HP 8131A Channel
2 Output

J-clock

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

~( Format MACH WE I )

~ EeL

r.-:-:'"J!,"-,-:.' MoHer CI OC~

• Leben. 15 ... 81 .... I) IS ... 67 .... I) 15 ... 87 .... I)

Co"' c::J1···IIH' ·II·H···I
Loal

Lob3

LoM

LebS

Lace

Leb7

Leb8
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Verify the test signal

I Check the clock pulse width. Using the oscilloscope, verify that the clock pulse
width is 3.50 ns, +0 ps or -100 ps.
a Enable the pulse generator channell and channel 2 outputs. Leave channel 2 output

disabled.

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

c In the oscilloscope Delta Vmenu, set the Marker I Position to Chan 2, then set
Marker 1 at -1.3000 V. Set Marker 2 Position to Chan 2, then set Marker 2 at
-1.3000V.

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

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

DATA SIGNAL , ,
, ,
, ,
, ,

,, ,, ,,, ,, ,
CLOCK SIGNAL , ,, ,

T I
*1, f Clock Pulse Width I

, i ,
165SSW01

2 Check the clock period. Using the oscilloscope, verify that the clock period is 10 ns,
+0 ps or -250 ps.
a In the oscilloscope Timebase menu, select Sweep Speed 2.00 nsIdiv.

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

c In the oscilloscope Measure menu, select Measure Chan 2, then select Period. If the
period is 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 In the oscilloscope Timebase menu, add 10 ns to the delay.

e 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

~ :
.I 1'----------1± I

+I

C~OCK SIGNAL

-:-- Clock Period

± I

1: :-__----,
T

t

1:
16555W02

3 Check the data pulse width. Using the oscilloscope, verify that the data pulse width
is 3.50 TIS, +0 ps or -100 ps.
a In the oscilloscope Timebase menu, select Sweep speed 1.00 nsldiv.

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

c 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 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 channell width and
select the oscilloscope Precision Edge Find until the pulse width is within limits.

"
,

OAT A SIGNAL , ± ,, ,
t
+
$

i--Doto pu!selwldlh~,
+

CLOCK SIGNAL ,

I
,
,

,

I I
, ,, , I

,

I I , I

fJ
I , .. I;

", , ,
, , L--.J, ,, ,

16555WO
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To test the single-clock. single-edge, state acquisition (logic analyzer)

Check the setup/hold combination

1 Select the logic analyzer setuplhold time.
a In the logic analyzer Format menu, select Master Clock.

b Select the SetuplHold 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 Combinations

3.5/0.0 ns

0.0/3.5 ns

1.5/2.0 ns

c Select Done to exit the setup/hold combinations.

pods AI ,A2

( 3.5/0.0 no]

MQster Clock

So tup/HO I d

pods A3,A4

( 3.5/0.0 no]

~( Forms! MACHINE I )

IlIOIlMQ~e _

Memory/lOOI1Hz

1.512.0 ns

1.012.5 no

pOllS A7,A8

( 3.5/0.0 no I
0.5/3.011$

0.0/3.5 ns
B..,

Done

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

3 Using the Delay mode of the pulse generator channell, position the pulses
according to the setup time of the setup/hold combination selected, +0.0 ps or -100
ps.
a In the oscilloscope Delta Vmenu, 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 Pos
Edge 1.
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( c Ac\just the pulse generator channell 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.

" ,+1

ii,
il ~,

I _ -"-I
,--SE!1Up Time -~~

T

I,

DATA SIGNA~,

(LOCK SIGNAl.,,,,

±:+I

16555WO

4 Select the clock to be tested.

a In the 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

JI
KI
LI
MI
NI
PI
b Connect the clock to be tested to the pulse generator channel 2 output.

c Select Done to exit the Master Clock menu.

( An~l~zer )( Formal MACHIUE t I ~~
Stele flcqll!~lllon MOlle zl_

(SymbOlS 1Full CMnnell2l~ Nemory/lOOnHz

na~iler CloCf,

" ".-,
'0 K@ LEI M@ II@ p@iJEDGES',

,
Ol~ E)02~ 03~ 804~, DUALS'

,
, •, I SelupIHo10 I
~
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5 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 "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.

c 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 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.

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

~( Compare tlACHINE 1

( FIM Error J
(Difference listing) 0

Mask>

Lobel'

Bose>

o,,
3,,

==P,
""""""

c:::J
~~
~~

"55 8 ns
IlA 6 ns
55 16 ns
All e ns
55 8 n"
All 8 ns
55 16 ns
f\A 8 ns
55 8 OS
AA e ns
55 16 ns
AA B ns
S5 6 ns
I1A 8 n$
55 16 ns

6 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.

7 Test the next clock.
a Press the Format key, then select Master Clock.

b Tum off and disconnect the clock just tested.

c 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.

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

9 Check the clock pulse width.
a Enable the pulse generator channell and channel 2 outputs.

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

c In the oscilloscope Delta Vmenu, set the Marker I Position to Chan 2, then set
Marker I at-1.3000 V. Set the 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 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 channell, position the pulses
according to the setup/hold combination selected, +0.0 ps or -100 ps.
a In the oscilloscope Delta Vmenu, set the Marker 1 Position to Chan I, then set

Marker I 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.

c Adjust the pulse generator channell 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 S!GNAl! +11 I

I +1

~"""rl
--Selup Time~I

CLOCK SIGNAL +
I ~I.1 .

I fl
T

I II
16555w05

11 Select the clock to be tested.
a In the 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.

Clocks

JJ.
KJ.
LJ.
MJ.
NJ.
pJ.
b Connect the clock to be tested to the pulse generator channel 2 output.

c Select Done to exit the Master Clock menu (see illustration next page).
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~(FormOl ttAClilNE 1 )

Stote Acquisition MOde I~
Full Chonnell2K l1emory/100l1H:~

Moster CIOC~

LEDGES' JO 1:E) L@ n§ N@ p@

L QUAlS, Ol~ EJ02~ D3C£!!J ED04~

L ( Selup/Hold 1 •
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 hait the acquisition. Record the Pass or Fail results in the
performance test record.

13 Test the next clock.
a Press the Format key, then select Master Clock.

b Turn off and disconnect the clockjust tested.

c 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 In the logic analyzer Format menu, press Master Clock.

b Turn off and disconnect the clockjust tested.

c 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 channels 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

• Maximum state acquisition speed

• SetuplHold time for multiple-clock, multiple-edge, state acquisition

• Minimum clock pulse width

This test checks two combinations of data using multiple clocks at three selected
setuplhold times.

Equipment Required

Equipment

Pulse Generator
Digi~zing Oscilloscope
Adapter
SMA Coax Cable (Qty 31
Coupler
BNC Test Connector,
6x2 (Qty 4)

Critical Specifications

100 MHz 3.5 ns pulse width, <600 ps rise ~me

;;, 6 GHz bandwidth, < 58 ps rise time
SMA(ml-BNC(fl
18 GHz bandwidth
BNC(mllml

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

Set up the equipment

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

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

Pulse Generator Setup

Channell

Delay: 0ps

Width: 4.5 ns

High: -0.9 V

Low: -1.7V

Channel 2

Ooub: 10.0 ns

Width: 3.5 ns

High: -o.9V

Low: -l.7V

Period

20 ns

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

Oscilloscope Setup

Time Base Display Delta V Delta T

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

#olavg: 16 marker 1position: Chan 1 start on: Pos Edge 1

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

Channel

Channell Channel 2

Display on on

Probe Alten 20.00 20.00

Offset -1.3 V -1.3V

Volts/Div 400 mV 400 mV

Set up the logic analyzer

1 Set up the Configuration menu.

a Press the Config key.

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

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

~I
Anol~zer I

Name' (MACHINE I )

Type' ( StOle )

At' ---------------- J
Ii:?' ---------------- K

1'\3' ---------------- L-
li4' 11-

A5' ---------------- -
At" ~ _

A7' ---------------- N-
A8' P_
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2 Set up the Format menu.
a Press the Format key. Select State Acquisition Mode, then select Full ChanneV4K

Memory/lOOMHz.

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.

~( Format MACHINE 1 )

•

l~b!

UD4

L~b5

L~b6

L~b7

L~ba

3 Set up the Trigger menu.

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

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

c 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 - "OOAA" HP 1662C/CS - "OOAA"

HP 1661C/CS - "002A" HP 1663C/CS - "OOOA"

, "
St~le Sequence Levels Timer Arming, 2

0
Hillis sloring "no stille" - - Control
TRIGGER on "0" , Ume

ACQulSl lion
t Store "llny5tllto" - - Conlrol

0 I Count ITime

Modify
Tngger

.Label ..~
• re'"ms ...~

• ..
• ~, ~
• ~

~( Trigger I1ACHWE 1
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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 SMA cables, connect channell, channel 2, and trigger of the oscilloscope to
the pulse generator.

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

Testing Combinations

2

(

3-38

Connect to
HP813lA
Channell Output

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

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

54121T

System

Connect to
HP 813lA Channell
Output

Pod 2, channel 3
Pod 4, channel 3
Pod 6, channel 3
Pod B, channel 3

Pod 2, channel 11
Pod 4, channel 11
Pod 6, channel 11
Pod B, channel 11

Connect to
HP 813lA Channel 2
Output

J-clock
M-clock
N-clock

J-clock
M-clock
N-clock
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Connectthe HP 1662C or HP 1663C Logic Analyzer to the Pulse Generator

Testing Combination Gunnectta
HP 8131A
Channell Output

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

Connect to
HP 8131A Channell
Output

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

Cunnectto
HP 8131A Channel 2
Output

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

I =000;;; 'Ii
;::~:: II~iGl ~II~~~~~

Pods 1.23.1.

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 assigrunents 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.

( Anelyzer )( format t1I\CKINE I )

Stole AcquiSitiOn Mooe Moster ClOCk
Full ChOnnel/<1K nemofy/lOOnHz Jt

Lob2

LOb3

Leb4

LobS

Lob6

Lob7

LobS

3-39



I estlng rerTormance
To testthe multiple-clock, multiple-edge, state acquisition (logic analyzer)

Verify the test signal

1 Check the clock pulse width. Using the oscilloscope, verify that the clock pulse
width is 3.50 us, +0 ps or -100 ps.

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

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

c In the oscilloscope Delta V menu, 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 Pos Edge 1. Select Stop On Neg
Edge 1.

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

DATA SIGNAL I I
I I,

I

I

r
,
I

I ,
CLOCK SIGNAL

,

f-C Clock Pulse Wldlh-
j

16555W1

2 Check the clock period. Using the oscilloscope verify that the clock period is 10 us,
+0 ps or -250 ps.

a In the oscilloscope Timebase menu, select Sweep Speed 2.00 nsldiv.

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

c In the oscilloscope Measure menu, select Measure Chan 2, then select Period. If the
period is 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 In the oscilloscope Timebase menu, add 10 ns to the Delay.

e 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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D~TA SIGNAL i I

1 I $''f,
1

1
+ i
I

:1:1I ±I
dOCK SIGNAL $ I, I

I JI
I n,

r-i +Clock Period

*
Ii

16555WO

3 Check the data pulse width. Using the oscilloscope verify that the data pulse width
is 4.500 TIS, +0 ps or -100 ps.
a In the oscilloscope Timebase menu, select Sweep Speed 1.00 nsldiv.

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

c In the oscilloscope Delta Vmenu, 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 If the pulse width is outside of the limits, adjust the pulse generator channell width
and select the oscilloscope Precision Edge Find until the pulse width is within limits.

DATA SIGNAL
1 ± 1

+

I i

L Data pIe ",dlh --
1= I

CLOCK SIGNAL I $
I i 1

J II +

1

*
I L

I

± I+
16555W08

3-41



I eSllng rerrormance
To test the multiple-clock, multiple-edge, state acquisition (logic analyzer)

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

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

b Select and activate any two clock edges.

c Select the SetuplHold 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

4.5/0.0 ns

0.0/4.5 ns

2.0/2.5 ns

d Select Done to exit the setup/hold combinations.

2.512.0 os

2.012.5 ns

1.5/3.0 os

1.0/3.5 ns

POll~ A3.A4

( 4.5/0.0 os I
pods AI,A2

( 4.5/0.0 os)
pods Ai. fl6

( 4.5/0.0 05)

B"",
Done

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

3 Using the Delay mode of the pulse generator channell, position the pulses
according to the setup time of the setup/hold combination selected, +0.0 ps or -100
ps.
a In the oscilloscope Delta Vmenu, 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 Pos
Edge 1.
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c Adjust the pulse generator channell 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 setuplhold combination selected, +0.0 ps or -100 ps.

,
$1 IDA T A SIGNAL

!T

II ~
I I I

-I
,

Setup Time
__i.

i T
T<

(LOCK SIGNAL :;:,

1 ±
+, ~

I
!

*
1 i I

16555W09

4 Select the docks 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 l660C/CS and
HP l661C/CS). Note that the clocks used depends on which logic analyzer you have.

Clocks

HP t660C/CS and HP 1661C/CS

Ji + Mi + Ni

Ki+Li+pi

HP 1662C/CS and HP 1663C/CS

Ji + Ki + Li + Mi

b Connect the rising edge clocks to the pulse generator channel 2 output.

c Select Done to exit the Master Clock menu.

~( Form~l rJACHUlE 1 )

Stole Acquls! lion Mode l~
Full Chonnell2¥ Memory/l00rlHZ~

Moster Cl0C~

JI+I1T+NT

QUAtS' 01~ 8 02~ 03~ 8 04~

L ( SetuplHold I •
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5 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.

c 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 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.

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

~( Compore "ACHIllE I

( Fin~ Error ]
(DIfluence I i$ltng) 0

l1ask>

Label>

Bese>

o,,,,
5
5
~

5
o

""""""

c::J
~~
~~

"55 6 os
AA 6 os
55 15 os
M 6 os
55 6 os
AA 8 os
55 16 os
!1A 8 os
55 6 ns
AA 8 05
55 16 flS
AA 6 os
55 8 ns
AA 8 os
55 16 ns

6 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.

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

8 Check the clock pulse width.
a Enable the pulse generator channell and channel 2 outputs (with the LED off).

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

c In the oscilloscope Delta Vmenu, 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
-1.3000V.

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 channell, position the pulses
according to setup time of the setup/hold combination selected, +0.0 ps or -100 ps.
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
-1.3OO0V.

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

c Adjust the pulse generator channell 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

:1: 1OAT!)., SiGNAL

1=

*1±!
- tl

I
SeiuD Time tl

CLOCK SIGNAL ±I t l

I
J:I
+1

I fl
I 11

16555W06

10 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 1661C/CS

J!+ MJ. +N!

K!+L!+P!

HP 1662C/CS and HP 1663C/CS

J!+ K!+ L!+ M!

b Select Done to exit the Master Clock menu.

~( Formot MACHWE 1 I ~~
Stole Acquisition Mode 1_ (SymOOIS]Full Chllnnel/2K MemOrlJ/l00MH2

Moster Clock

~
JHMi+Ni

, ,0 KE) L@ "0 "0 PEJ PEDGES',
,

DIG!!] 802~ 03G!!J 80~~, DUALS'

,
,

( I •, Setup/Hold

~
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11 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 resuits in the
performance test record.

12 Test the next clocks.
a In the logic analyzer Format menu, select Master Clock.

b Turn off and disconnect the clocks just tested.

c 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.

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

b Turn off and disconnect the clocks just tested.

c 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 ciock 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 charmels

Connect the next combination of data channels and ciock 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, multiple-edge, state acquisition verifies the performance of
the following specifications:

• Minimum master to master clock time

• Maximum state acquisition speed

• SetuplHold time for single-clock, multiple-edge, state acquisition

• Minimum 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

Pulse Generator
Digitizing Dseilloseope
Adapter
SMA Coax Cable (Qty 3)
Coupler
BNC Test Connector,
6x2 (Qty 4)

Critical Specifications

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

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

Set up the equipment

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

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

Pulse Generalor Setup

Channell

Delay: 0 ps

Width: 4.0 ns

High: -0.9 V

Low: -1.7V

CDMP: Disabled
(LED off)

Channel 2

Delay: 0 ps

Deye: 50%

High: -0.9 V

Low: -1.7V

CDMP: Disabled
(LED offl

Period

20 ns
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3 Set up the oscilloscope.

Oscilloscope Setup

Time Base Display

Time/Oiv: 1.00 ns/div avg

# of avg: 16

screen: dual

Channel

Channell

Display on

Probe Alten 20.00

Offset -1.3V

VoltsJDiv 400mV

Delta V

V markers on

marker 1position: Chan 1

marker 2position: Chan 1

Channel 2

on

20.00

-1.3V

400 mV

DebaT

T markers on

start on: Neg Edge 1

stop on: Neg Edge 2

Set up the logic analyzer

1 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.

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

( Annlyzer )( ConltgurftllOn

An~\~Zer 1

!lema' (MACHINE: t )

Type' ( Slnle )

AI' --------~------- ..r
1\2' ---------------- y,:

1\3' ---------------- L-
1\4' _. ._. 11-

A5' ---------------- -
1\6' _

1\7' ---------------- N-
AB· P_
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2 Set up the Format menu.
a Press the Fonnat key. Select State Acquisition Mode, then select Full CharmeV4K

Memory/lOOMHz.

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.

15 ..• 87. • 0 15 ... 87 ... (I 15 ... 57 .... 0

...
f POOS •

.. lanelS ..

~( Format tlACK!NE 1 )

lebl c::J
leb2

leb3

leb4

lebs

leco

Leb7

leca

=:':':":':-'-='-=.J I. ... II I

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.

c Select the field labeled I 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 Lab I. Type the following for your logic
analyzer, then press the Select key.

HP 1660C/CS - "ooAA" HP 1662C/CS - "OOAA"

HP 1661C/CS - "oo2A" HP 1663C/CS - "OooA"

( Analyzer )( ) ~~Trigger nACKINE ,
Shte Sequence levels TImer Arming, ,

Q
Khile storing '"no stote" - - Control
TRIGGER on '"a" , time

Acquisi tJon

Store '"anystete" - - Control

0 ( Count ITIme

tlootfy
Trigger

flellsl f~
.. T~Sf ~

• ..
• ~, ~, ~
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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 channell, channel 2, and trigger from the
oscilloscope to the pulse generator.

Connectthe HP 1660C or HP 1661 CLogic Analyzer to the Pulse Generator

Testing
Combinations

2

Cunnectta
HP 8131A
Channell Output

Pod I, channel 3
Pod 3, channel 3
Pod 5, channel 3
Pod 7, channel 3

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

Cunnectta
HP 8131A Channel
1 Output

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 6, channel 11
Pod 8, channel 11

Conneetto
HP 8131A Channel
2 Output

J-clock

J-clock

(
\
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Connectthe HP 1662C or HP 1663C Logic Analyzer to the Pulse Generator

Testing
Combination

Conneetto
HP 8131A
Channell Output

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

54121T

Syslem

Connect to
HP 8131A Channel
1 Output

Pod I, channel 3
Pod 2, channel 3
Pod 3, channel 3
Pod 4, channel 3

Conneetta
HP 8131A Channel
2 Output

J-clock

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

( Analyzer )( Format I1ACHWE 1 )

15 , .• 67 •... 0 15 ... 87 .... 0 IS ... 87 .... 0

Labl El
Lob2

Lob3

LOb~

LobS

LObe

LOb7

LObS
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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 channell and channel 2 outputs. Leave channel 2 output

disabled.

b In the oscilloscope Timebase menu, select Sweep Speed 3.00 nsIdiv.

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

d In the oscilloscope Measure menu, select Measure Chan 2, then select + Width. lfthe
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.

D~TA SIGNAL I

I I

I I

I fI I
CLOCK SIGNAL j:

""
+f-'~

t I
- t I

~ Clock Interval~ !
16555W10
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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 In the oscilloscope Tirnebase menu, select Sweep Speed 2.00 nsldiv.

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

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

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

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

OAT A SIGNAL

I !
1---1 ··1

~ Data Pulse Wldth-
I I

CLOCK SIGNAL I

I
,

I

I

t, 1- I I

I

I;

16555W11
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Check the setup/hold with single clock, multiple clock edges

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

b Select and activate any multiple clock edge.

c Select the SetuplHold field, then select the setuplhold to be tested for all pods. The
first time through this test, use the top combination in the following table.

Setup/Hold Combinations

4.0/0.0 ns

0.0/4.0 ns

2.0/2.0 ns

d Select Done to exit the setuplhold combinations.

pods A1.A:?:

( 4.0/0.0 ns]

Setup/Hold

polls A3.A4

( 4.0/0.0 "'"]

( Annly~er)( formal tlACHIUE I )

O.O/<l.O osz_
2.012.0 os

1.512.5 os

pods (17,AB

( 4.0/0.0 os]
1.0/3.0 os

0.5/3.5 ns
EJOO'

Done

2 Using the Delay mode of the pulse generator channel 2, position the pulses
according to the setup time of the setuplhold combination selected, +0.0 ps or
-100 ps.
a In the oscilloscope Delta Vmenu, 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.
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c 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

!~i
I tl

±
+
"-I--Setup Time-----+-
+1
I,

CLOCK SIGNAL t
I T

±
.' I t--t-r-t-H , :

tI

I ±I
16555W1Z

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

J!
Kt

I Lt
M·..
Nt
Pi
b Connect the clock to be tested to the pulse generator channel 2 output.

c Select Done to exit the Master Clock menu.

~( Format t1ACHIUE 1 )

Slete Acquisition MoOe _
Full CMnM11<l~ Memory/l00NHz

Manter CLOCk

EDGES' J

DUALS'

L I Setup/Hold

80:~03~ ED04~
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IeSllng t'errormance
To 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
subsequent passes through this test, skip this step and go to step 5.
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.

c 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 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.

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

~( Compar~ MACIiItlE I

( Find Error ]
(Dlflerence liStlng) 0

C"J
"',""..:c..",,>~~

BO$e> ~ IRelatlvB I
M
55 e ns
AA B ns
55 16 nc
All 6 ns
5S e ns
All e ns
55 16 ns
AA 8 ns
5S e ns
AA 8 ns
55 16 n$
All B ns
55 8 ns
AA B n$
55 16 ns

5 Press the blue shift key, then press the Run key. If 2 - 4 acquisitions are obtalned
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 Press the Format key, then select Master Clock.

b Tum off and disconnect the clock just tested.

c 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 testthe single-clock, multiple-edge, state acquisition (logic analyzer)

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

b Tum off and disconnect the clockjust tested.

c 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

• 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:

• 125 MHz oscillator

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

Equipment Required

Equipment Critical Specifications

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

Function Generator Accuracy,; (5)110-6) X frequency

SMA Cable

Adapter BNC(ml-SMAlf}

BNC Test Connector,
6x2

Set up the equipment

Recommended
ModellPart

HP 8131A Option 020

HP 3325B Option 002

HP 8120-4948

HP 1250-2015

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

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

Pulse Generator Setup

Channel t

Delay: 0ps

Width: 2.5 us

High:-0.9V

Low: -1.7 V

COMPo Disabled
ILEO off}
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testtng rerTormance
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 .aHz

Amptd: 3.000 V

Phase: 0.0 deg

DC Offset 0.0 V

Set up the logic analyzer

Main Function: Square wave

High Voltage: Disabled (LED Offj

An~ly~er I

N~me' (MACHWE 1 )

Type'~

Ane Iy:er Z

Type'~ UnllS$ I gnea PMS

(:~: ================ ~=ll:~::=:::=:=:::::::: ~=1 :~:::::::=::::::::= ~:
115' _
1\0' _
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I estlng t'errormance
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

Charmel125 MHz.
b Select the field to the right of the Pod 1 field, then select ECL.

c Select the field showing the charmel assignments for Pod 1. Deactivate all charmels by
pressing the Clear entry key. Using the arrow keys, move the selector to Charmel O.
Press the Select key to put an asterisk in the charmel position, activating the charmel,
then press the Done key.

15 ... 87 .... 0

·11· ·············llq·!~I

~(format nACHWE 1 ) ~ I

Timing Acquisition MMe 1 Isymbols I
Tr~nsi tional Full Channel 125 MHz

Clock Inputs l~~~~

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

ACHINE~(Analyzer Trtgger "
, eO"

Timing Sequence Lovels Timer Arming, ,
8 - - Control

TRIGGER on "0" ) 8 ns
Acquisition

Control

MOdify
Trigger

+Lobel+~
•refms.~

Edgel ~
Edge:! ~

• C2:J
• C2:J
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IeSllng rerrormance
To testthe time interval accuracy (logic analyzer)

4 Set up the Waveform menu.
a Press the Waveform key.

b Move the cursor to the secIDiv field, then use the RPG knob to dial in 2.00 /lS.

c Select the Markers Off field, then select Pattern.

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

(r=1 IIliB
Sese> ~

(X entering )CCJ
(0 entering lc::=l

Step measurement~

( CI eer ) EJPattern

'-- ...

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 Statistics. Select Reset Statistics to
initialize the statistics fields.

( Anoly~er )( j(Acq, Contfol)-~rloverarm tlflCHWE I

ACc~~u/ote II Volia runs l1in >0:-0 no~ x-o Avg x-o

Io or I) 0 0 0 ,
sec/l)!',' I f Delay J (~norkerss)~ ( Reset
2.00 uS I) $ 5letlHIcs I) $ stotlstlcs

LOOT

,
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IeSllng rerrormance
To test the time interval accuracy (logic analyzer)

Connect the logic analyzer

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

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

Q166D::20

Acquire the data

1 Enable the pulse generator channell output (with the LED off).
2 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
statistics field.

3 When the logic analyzer has acqulred 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 flS. The Max X-O field should read 95.00-95.01 ~s. The Avg X-O field
should read 94.99-95.01 flS. Record the results in the performance test record.

( An~ly~er )( Hove/orm rIIlCHWE I J(ACq, Control) -~Accumulote II ValId runs Min X-O Max X-O Avg X-O I
'" 100 of 100 94.99 U$ 95.01 us 95.00 uS

SSC/Dly 1Ell, Markers 01 I X to 0 J I Reset
2.00 us 0 $ Stol!st!cs 95.000 us Statistics

"' 1-.1 LJ L-J

,,'
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To test the CAL OUTPUT ports (oscilloscope)

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

• DC CAL OUTPUT voltage

• 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

Digital Multimeter

Cable

Adapter

Critical Specifications

0.1 mV resolution, better than 0.005% accuracy

BNC (m)(ml 48-inch

BNC (II to Dual Banana Plug

Recommended
Model/part

HP 3458A

HP 10503A

HP 1251-2277

Set up the equipment

Tum on the equipment required and the logic analyzer. Let them warm up for
30 minutes ifyou have not already done so.
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I estrng rerrormance
To test the CAL OUTPUT 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 C~I!brQti()n ) (AUlo5c~le) _ ~

MMe
Self Col

Stort

FUNCTION

'"Geln
Offset
Hysteresis
Trigger
Deloy
Time Null
Logic Trigger

"

Procedure
vert Cel

Contlnue

p. passed, F • lolled, D' defaulted, C • corrupted
Prefixed by • [f ne~ solll.lere revision ,,!thou! re-col

c 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 0 V.

~( Scope Callbratlon ) (AutoscOle) _ ~

Mode
Service Col

FUIlCTIOIl

'"Goln
Offset
HystereslS
Trigger
Deley
Time Null
LogIc Trigger

Procedure
DC Col BNC

oc volts

"

P u passed. f· lolled. O· defculted. C • corrupted
PrefIxed by' if nau soltllore reviSion I.llthoul ro-co\
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To testthe CAL OUTPUT ports (oscilloscope)

Verify the DC CAL OUTPUT port

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

HP 3l58A

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 the DC Volts to 5 V.
4 The digital voltmeter should read close to 5.0000 V. Record the reading to four

decimal places. V2 = _

5 In the Calibration menu set the DC Volts to 0 V.
6 Subtract VI from V2. The difference should be between 4.990 and 5.010 V. Record

the reading in the performance test record.
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To testthe CAL OUTPUT ports (oscilloscope)

Set up the logic analyzer

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

b Select the Signal field, then select Probe Camp.

~( Scope Calibration 1 (AUIOSCOle) \lID~

FWJCTlON

'"G~in
Offset
Hysteresis
Trtgger
Oeloy
TIme Null
Logic Trigger

Cl C2

P • passed, F' lolled, D' defaulted, C' corrupted
Prellxeo by • If ne.. ooft"are reviSion ... !thOu! re-col

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

b Select the Coupling field, then select IMQ / DC.

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

~( Scope Chonnel ) Auloscole \lID~
CEJI V/O!v J O/(oel Praoo I Coupl jn~ II Preset

ISO mv 250 mv 1'1 lMR I DC User

S/Dtv l~ Display sompl~ 1Dolo acquired 01' 0 ,
500ns Os Options Period Next acqUisition' , ",

"

C2

Verify the AC CAL OUTPUT port

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

2 In the Calibration menu select Autoscale.
3 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:

• Input resistance

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

Equipment Required

Equipment

Digital Muitimeter

Cables (21

Adapter

Adapters 121

Critical Specifications

Measure resistance (4-wire) better than 0.25%
accuracy

BNC (m){m) 48-inch

BNC Tee (mllfllfl

BNC (f) to Dual Banana Plug

Recommended
ModellPart

HP 3458A

HP 10503A

HP 1250-0781

HP 1251-2277

Set up the equipment

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

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

Set up the logic analyzer

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

b At the pop up menu, select Scope Charme!.

c Select the Input field, then select Cl.

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 lmob to dial in 20 mV.

f Move the cursor to the Offset field. Set the Offset to 0 Vby typing 0, then pressing the
Select key.

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

~ Scope Chennel i f\utoscole 1~ I

C1EJ I V/D1~ 1 Offsel ~ IcouPlln~ II Preset
Cl 20 mV , , 1'1 50~/DC User

S/DIY I I Oele~ ,I Display I;ompl~ I 00111 ocqulrM at: 0 ,
500 ns 0 Options Period NeHt acquisition' t os

"

"

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

b Select the ModelArm field, then select Inunediate.

(scope)( Scope Trigger I ( IIUt05001 e )~ I

HOde/Ar~el
Irnnodlole

S~lV~~ I Display II~ompl~ I Ollie acquired oil 0 ,
500 nS 0 Ii Options Period NeHt ocqul$lllon' \ n5

"
. . . .. .

"
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IeSllng rerrorlnance
To test 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 channell input of the oscilloscope module.

":::::::=~~::===~~====~ moo."
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See Also

I estmg t'errormance
Perform an operational accuracy calibration

Acquire the data

1 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.

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

S Press the RUN key. Verify resistance readings on the digital multimeter of I MQ ±
10 kQ (0.990 to 1.010 MQ). Record the reading in the performance test record.

4 In the Channel menu change the Coupling field to 50 Q/DC and VIDivto 200 mVlDiv.
Repeat steps I through 3.

5 In the Channel menu change the Coupling field to 50 QIDC and VIDivto I VlDiv.
Repeat steps I through 3.

6 In the Channel menu change the Coupling field to 50 Q IDC and VIDivto 4 VlDiv.
Repeat steps I through 3.

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

S Repeat from "Set up the logic analyzer" for channel 2, replacing channell 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 point, 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

DC Power Supply

Digital Muitimeter

Cable

Adapter (cable to
power supply)

Adapter

Blocking Capacitor

BNC Shorting Cap

Critical Specifications

-14 Vdc to +14 Vdc, 0.1 mV resolution

Better than 0.1 %accuracy

BNC (mJ(mj 48-inch

BNC (1)10 Dual Banana Plug

BNC tee (mJ(llIl)

BNC (mJ(lj 0.18 flF, ±200V

Recommended
ModellP_rt

HP 6114A

HP 3458A

HP 10503A

HP 1251-2277

HP 1250-0781

HP 10240B

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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I estlng rerrormance
To test the voltage measurement accuracy (oscilloscope)

Set up the logic analyzer

CAUTION

1 Set up the Channel menu.
a Press the Config key. In the pop up menu, select Scope Charmel.

b Select the Input field, then select C1.

c 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 Charmel Coupling field to 1MQ / DC or damage to the equipment will result.

~( Scope Chonnel ) ( Auto~cole l~ I.
Input I II/Div I~GJ Icouplln~1~
" 20mV 0'1 1'1 IMQ/DC User

sitiv ~ I Display J I~ornpl~ IDalo ocqulreo ot, 0 ,
500 ns o 5 Options Period Ne~t <'lcqulsIUOrl' \ n5

"
. , . .

"

2 Set up the Display menu.
a Press the Display key.

b Select the Mode field, then select Average.

c 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 In the Waveform selection menu, delete charmel 2. If charmel1 is not inserted, insert
charmel1.

~( Scope Auto Measure ) Autoscole

~-I Input ) lre~iod ,req Vp_p

Cl ~~~n:::
+Hioth PrOShOO!
-Hldtl1 OverShoot

$*lV l ITJ I Disphy J Isompl~ I Doto acquired ot, 0 ,
500 os 0 s Options Perloa flext ocquHltiOn' '""
"

.....

. . ....... : ......

..... . .....

: .

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

b Select the Mode/Arm field, then select Immediate.
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To test the voltage measurement accuracy (oscilloscope)

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

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

c Select Va on Gl.

d Select Vb on Gl.

e Uthe Tmarkers are On, turn the Tmarkers Off by moving the cursor to the Tmarkers
field and pressing Select. Select Off.

~Icope cope or or U 05eo e rtfit

V Markers W IVO VOlts)~ (Vb V01\S]~~00 Cl 0 V CI 0 '-J 0 V Screen

Sit-IV ~ rT MM~ersl r~omPI~ TDoto ocqulrO(l ol' D ,
500 "s o sal/ Pertoe No:;l ocqulsl Uon' ,

"'
" ··

··

Connect the logic analyzer

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

2 Monitor the power supply output with the Digital Multimeter.

TO
POWER SUPPl Y

L

~"~BNC TEE
ADAPTER

BLOCK>NG CAP ~

SHORTING
ENDCAP
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To testtbe voltage measurement accuracy (oscilloscope)

Acquire the data

Use the following table for steps 1 through 5.

Oscilloscope Settings Voltage Readings

VjDiv Offset Supply

4V/Oiv -7.0 V -14.0 V

1V/Oiv -1.75 V -3.50 V

400 mV/Oiv -700.0 mV -1.40 V

40 mV/Oiv -70.0 mV -140.0 mV

40 mV/Oiv 70.0 mV 140.0 mV

400 mV/Oiv 700.0 mV 1.40 V

1V/Oiv 1.75V 3.50 V

4V/Oiv 7.0 V 14.0V

Upper Limit

-13.7 V

-3.43 V

-1.37 V

-137.0 mV

143.0 mV

1.43 V

3.57 V

14.3V

Lower Limit

-14.3 V

-3.57 V

-1.43 V

-143.0 mV

137.0 mV

1.37 V

3.43 V

13.7 V

1 Set up the oscilloscope according to the table above.
a Press the Chan key.

b Move the cursor to the VlDlvfield, then use the RPG knob to dial in the VlDivvalues
shown on the first line of the table.

c 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 mVor V.

2 Acquire the zero input voltage.
a Disconnect the power supply from the charmel input.

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

c 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.

3 Acquire the measured voltage.
a Connect the power supply to the charmel 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.

c 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.

4 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.

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

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

• Offset accuracy

Equipment Required

Equipment

DG Power Supply

Digital Multimeter

Gable

Adapter (cable to
power supply)

Adapter

Blocking Gapacitor

BNG Shorting Gap

Critical Specifications

-35.000 to +35.000 Vdc, ± 1 mV resolution

Better than 0.1 %accuracy

BNG (mllm) 48-inch

BNG (I)to Dual Banana Plug

BNG tee (mlllllli

BNG (mill) 0.18 IlF, ±200V

Recommended
ModellPart

HP 6114A

HP 3458A

HP 10503A

HP 1251-2277

HP 1250-0781

HP 10240B

HP 1250-0074

Set up the equipment

Turn on the equipment required and the logic analyzer. Let them warm up for 30
minutes ifyou have not already done so.
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I eSllng rerTormance
To testthe offset accuracy (oscilloscope)

Set up the logic analyzer

1 Set up the Configuration menu.
a Press the Config key. At the pop up menu, select Scope Charme!.

b Select the Input field, then select C1.

c Move the cursor to the Probe field, then use the RPG knob to dial In 1:1.

d Move the cursor to the VlDivfield, 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.

f Select the Coupling field, then select 1M£! / DC.

Set the Charmel Coupling field to 1M£! / DC or damage to the equipment will result.

g Move the cursor to the slDiv field, then use the RPG knob to dial in 500 us.

~i Scope Chennel ( Autosco\e ) iIID~lYJ I V/Dlv J I Of/Cd GJ IcouP1tn~ II Preset
CI ~ .(It) V 0 V 1'1 lMli/DC User

s/Dtv I~ I Olsplay I~ompl~ I Data acquired ot, 0 ,
500 hS 0 s Oplions PHlcd Ne~t ocquisltlon' 1 he

"

"

2 Set up the Display menu.
a Press the Display key.

b Select the Mode field, then select Average.

c 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 1n the Waveform menu, delete charmel2. If charmel1 is not inserted, insert charmel1.
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To teslthe offset accuracy (oscilloscope)

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

b Select the ModelArm 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.

c lithe Vmarkers are On, turn the Vmarkers Off by moving the cursor to the Vmarkers
field and pressing Select.

~( Scop~ I1M~er I ( AutoSCOic )~~
V l1orker~ ~", Screen

s~lvl~ r I1Mkersl EJ fTrl 9 ~o ~l prl O '00
500 ns 0 s On 0 s 0 ,
" .

,

...

.

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 output with the DIgital Multimeter.

TO
POWER SUPPLY

.~

aNCTEE ~
ADAPTER ~

BLOCKING CAP ~

SHORTING
END[A?
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To test the offset accuracy (oscilloscope)

Acquire the zero input data

1 Disconnect the power supply from the channel input.
2 Press the Chan key. Move the cursor to the V/Div field and press the Select key.
3 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± 320 mV) and enter the value in the performance test record.

4 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.

5 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.

6 Use the RPG lmob to dial in 10 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 ± 800 flV) and enter the value
in the performance test record.
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Acquire the DC input data

Use the following table for steps 1 through 5.

Multimeter Settings

Scope Settings Power Supply Scope Readings
Settings

V/Div Offset Supply Minimum Maximum

1V/Div -35.00 V -35.00 V -35.4 V -34.6 V

200 mV/Div -10.00V -10.00 V -10.1 V -9.90 V

20 mViDiv -2.00 V -2.00 V -2.02 V -1.98 V

20 mViDiv +2.00 V +2.00 V +1.98 V +2.02 V

200 mViDiv +10.00V +1O.00V +9.90 V +10.1 V

1V/Div +35.00 V +35.00 V +34.6 V +35.4 V

1 Connect the power supply to the oscilloscope channell input. Set the power supply
according to the first line of the table above.

2 Set up the oscilloscope according to the table above.
a Move the cursor to the V/Div field, then use the RPG !mob 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 orV. Press the Select key.

3 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
minimum and maximum values listed in the table. Record the value in the
performance test record.

4 Repeat steps I through 3 for the second line ofthe table, then for the rest of the lines
of the table for channell.

5 Repeat from "Set up the logic analyzer" for channel 2, replacing channell 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 dc to 250 MHz.

Equipment Required

Equipment

Signal Generator

Power Meter/Sensor

Power Splitter

Cable

Adapter

Critical Specifications

1- 250 MHz at approx 170 mV rms

1- 250 MHz± 3% accuracy

Outputs differ by <0.15 dB

Type N Im}(ml24-inch

Type N Im)to BNC IfI

Recommended
Model/part

HP 8656B

HP436/8482A

HP 11667B

HP 11500B

HP 1250-0780

Set up the equipment

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

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

b Select the Input field, then select Cl.

c Move the cursor to the Probe field, then use the RPG knob to dial in l:l.

d Move the cursor to the VlDiv field. Type 80 on the front-panel keyboard, then use the
left and right control keys to select mY. Press the Select key.

e 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 50Q / DC.

g Move the cursor to the slDiv field, then use the RPG knob to dial in 200 us.

~( Scope Channel l (AU10"COle 1 \lIB~
Intlut II V/Dlv l~GJ I~OUPlln~ J I Preset

eOm\' 0'/ 1'1 50:: I DC User

siIJ!v I~ I Disploy II~omPI~ 1Dolo acquired otl 0 ,
200 ns 0 5 Options PenOd Ne"t ecquls! lion' I ns

"
. .

"

2 Set up the Display menu.
a Press the Display key.

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

c 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 In the Waveform selection menu, delete channel 2. If channell is not inserted, insert
channell.

~I scope Trigger ( FlUtD.cole j~ _

Mode/Arml~ I Level 11 Slope I~ I Aulo-Trig
Edge J~ 0 vJ PosItive J l.--....!...J l On

s/Dtv I~ I Display IlsemPle 1 Doh acquired et' 0 s
2000$ L-...£...j Options IPenod I 1<0><1 acqUiSition' \ ns

"
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To test the bandwidth (oscilloscope)

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

b Select the ModelAnn field, then select Edge.

c Select the Source field, then select Cl.

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.

~ Scope Trigger

Mode/Arm]~ L~l
Edge I l-..E.!...-J 0 V

c/Dlv I~ Dlsploy
200 ns L....£....:J OptiOns
Cl' .

(Automle) _ ~

Slope I~ IAuto-Trig
Positive I l-.....!.-J I On

Semple T Doto acquired ot, 0 s
period j NO)(t acqulSltlon' I 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.

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

~( Scope Morker ) ( Autoscole) _ ~

V norkers

~Off Screen

S7t'1 v c:1J IT nonors] l~omPI~ I 00 to acquired ot' 0 ,
200 nS o s Off Period Next acquisition' ,

"'
"

. . .

"
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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 channell input of the oscilloscope.

~~~~~~~~~

I

IllS
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I estlng rerrarmance
To test the bandwidth (oscilloscope)

Acquire the data

1 Obtain the I 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. Mter approximately 15 seconds (averaging
complete), press the Stop key.

c Press the Meas key. Note the voltage reading in the Vp•p field.
VIMHz ~ mV.

2 Set the signal generator for 250 MHz frequency.
a Set the 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 from the chart.

c Adjust the signal generator amplitude for a power reading as close as possible to 0.0
dB[REL] and note the power reading. Reading ~ dB.

3 Obtain the 250 MHz response.
a Use the RPG knob to dial in a slDiv value of 2 nslDiv.

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

c Note the voltage reading in the Vp-p field V250MHz ~ mV.

4 Determine the oscilloscope response.
a Calculate the response using the formula:

V250Mhzresponse (dBJ = 20 lagro V 20l0gI0C__J=__dB
!MHz

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

(l- ) - (. ) ~ dB

c The result from step 4b should be :> -3.0 dB. Record the result in the performance test
record.

5 Remove the power splitter from the oscilloscope channell input and connect it to
the channel 2 input.

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

Failure af the bandwidth test can be caused by a faulty attenuatar 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

Signal Generator

Cable

Adapter

Critical Specifications

200 MHz, timebase accuracy 0.25 ppm

BNC Im)(mj46-inch

Type NIm)to BNC If)

Recommended
ModellPalt

HP 8656B Opt 001

HP 10503A

HP 1250·0760

Set up the equipment

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

2 Set the signal generator to 181.81818 MHz (5.5 TIS period) and approximately 600 mV
nus.
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To test the time measurement accuracy (oscilloscope)

Set up the logic analyzer

1 Set up the Configuration menu.
a Press the Config key. At the pop up menu, select Scope Charme!.

b Select the Input field, then select C1.

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

d Move the cursor to the VlDivfield, then use the PRG knob to dial in 400 mY.

e 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 50Q / DC.

g Move the cursor to the slDiv field, then use the RPG knob to dial in 2.00 us.

~( Scope Chonnel ) ( Au\Oscole ) -~Input I V/Olv IE] GJ ICouplln~ II Preset

" 400mV OV 1'1 SOQ I DC User

S/lIlV c:TI I Dlsploy II Sompla IDote acquired ot, 0 ,
2.00 11$ Q S OptlOI1S PerIOd Nex! acquisition' 1 liS

"
. .

"

2 Set up the Display menu.
a Press the Display key.

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

c Select the Grid field and set it to On.

d In the Waveform selection menu, delete charmel 2. If charmell is not inserted, insert
charmel1.
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3 Set up the Trigger menu.
a Press the Trigger key.

b Select the ModelArm field, then select Edge.

c Select the Source field and set it to Cl.

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 Trigger ) (Auloscale)~ lI!I!II!II
Mode/Arm~~ Slope 1~ IAuto-Tri 9

Edge ~ L-....2......YJ Poslttve I l-..!...J On

Sit-IVll~ f DISPlaul Sample I Data Ilcquired Ilt' 0 S
2.00 ns ,~J Opllons Period II/ext acquisition' 1 os

"

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.

e Select the X marker, and set it on C1 at Level 50%, Slope Positive, Occur 1 (use the
RPG knob for Occur).

d Select the 0 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 t1ar~er

SlaIlSIlC$

'"
Run Untll Time >(-0

'"

f Select Done.

( Autoscale )~~

-
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Connect the logic analyzer

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

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

HP B6568

01f>60E52

Acquire the data

1 Determine short time period accuracy.
a 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.

b In the Statistics field, check to see that the Mean X - 0 field is approximately 5.500 us.
Check that both the Min X - 0 and the Max X - 0 are within 150 ps of the Mean X - O.
Record the results in the performance test record.

2 Determine longer time period accuracy.

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

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

e Move the cursor to the 0 marker Occur field. Press the 1 key, then press Select.

d Press Done.

e 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.

f 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 "us." Press done.

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

h In the Statistics field, check to see that the Mean X - 0 field is approximately 99 us.
Check that both the Min X - 0 and the Max X - 0 are within 150 ps of the Mean X - O.
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:

• DC to 50 MHz: 0.063 x full scale (0.25 division)

• 50 MHz to 250 MHz: 0.125 x full scale (0.5 division)

Equipment Required

Equipment

Signal Generator

Cable

Adapter

Critical Specifications

50 MHz and 225 MHz. 30 - 80 mV RMS output

BNC 48-inch

Type NIm}to BNC If}

Recommended
Model/parl

HP 8656B Opt 001

HP 10503B

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.
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Set up the logic analyzer

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

b Select fue Input field, fuen select Cl.

c Move fue cursor to fue Probe field, fuen use fue RPG knob to dial in l:l.

d Move fue cursor to fue VlDiv field, fuen use fue PRG knob to dial in 400 mV.

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

f Move fue cursor to fue Coupling field, fuen press Select. Select 50Q / DC.

g Move fue cursor to fue s/Div field, fuen use fue RPG knob to dial in 5.00 us.

"

Scope Chonnel

2 Set up the Display menu.
a Press fue Display key.

b Select fue Mode/Arm field, fuen select Average.

c Move fue cursor to fue Average # field. Enter "8" in fue front-panel keyboard, fuen
press Done.

d Select fue Grid field and set it to On.

e In fue Waveform selection menu, delete channel 2. Ifchannell is not inserted, insert
channell.
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3 Set up the Trigger menu.
a Press the Trigger key.

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

c Select the Source field and set it to Cl.

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.

~
Mde/Arm

Edge

s'ith
5.00 ns

Scope Trigger

/

.
,~,_,_,_,_,_,_,_._._,_,_._._._._._._._.__._._._._._._••_ •••• w •• _ •••_._ •••••••••_.

4 Tum 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.

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

~( scope Marker I ( Au!oscale )~ \
V Markers §0" S-creen

s'it'lv ~ IT MarkerS] ISllmPI~ I Datll acquired.lIt' 0 ,
5.00 n$ o s Ort Period t<l!'lt acquIsitIon' ,

"'
"
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Connect the logic analyzer

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

~---------~

HP 86S!>8

Acquire the data

I Test the upper bandwidth trigger sensitivity.
a Set the signal generator to provide a 225 MHz signal with 70 mV rms amplitude.

b Press the blue shift key, then press the Run key. Press the Trigger key.

c 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.

e 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 Use the RPG knob to dial in s1Div of 20 ns.

b Set the signal generator to provide a 50 MHz signal with 35 mVrms amplitude.

c Press the blue shift key, then press the Run key.

d 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).

e If the oscilloscope triggers, record a pass in the performance test record.
f Press Stop to halt the acquisition.

3 Remove the signal generator output from channell and connect the BNC cable to
channel2. Repeat from "Set up the logic analyzer" for channel 2, replacing channel I
with channel 2 where appropriate.
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Performance Test Record (logic analyzer)

Performance Test Record (logic analyzer)

HP 1660C/CS-Series Logic Analyzer

~P.l HEWLETT
PACKARD

Serial No. Work Order No.

Recommended Test Interval - 2 Year/4000 hours Date

Recommended next testing Temperature

Test Settings Results

Sell-Tests Pass/Fail

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

Limits Measured

Pod 1 TIl., ±145 mV TILVL t 1.355 V
TILVH t 1.645 V

ECl.,±139 mV ECLVL -1.439 V
ECLVH -1.161 V

-User. ±280 mV -User VL -6.280 V
- UserVH -5.720 V

tUSer, ±280 mV t User VL t5.720 V
t User VH t6.280 V

OV,±100mV OVUserVL -100 mV
OVUserVH t100 mV

Pod 2 TIL, ±145mV TILVL t1.355 V
TILVH t1.645 V

ECl., ±139 mV ECLVL -1.439V
ECLVH -1.161 V

-User, ±280 mV -User VL -6.280 V
- User VH -5.720 V

tUser, ±280 mV t UserVL t5.720V
t User VH t6.280 V

oV,±100 mV OVUserVL -100 mV
oVUserVH t100 mV

Pod 3 TIL, ±145mV TILVL t1.355 V
TILVH t 1.645 V

ECl.,±139 mV ECLVL -1.439 V
ECLVH -1.161 V

-User, ±280 mV -User VL -6.280 V
- User VH -5.720 V

tUser, ±280 mV t UserVL t5.720V
+ User VH t6.280 V

oV,±100 mV OVUserVL -100 mV
oVUserVH t 100 mV
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Performance Test Record (continued)

Test Sellings Resuhs

Threshold Accuracy (cont) Limits Measured

Pod 4 TIL., ±145mV TILVL t 1.355 V
TILVH t 1.645 V

ECL., ±139 mV ECL VL -1.439 V
ECLVH -1.161 V

-User, ±280 mV -User VL -6.280 V
- User VH -5.720 V

tUser, ±280 mV t User VL t5.720 V
t User VH t6.280 V

OV,±100 mV OVUserVL -100 mV
OVUserVH t100 mV

Pod 5 TIL., ±145mV TILVL t1.355V
TILVH t 1.645 V

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

-User, ±280 mV -User VL -6.280 V
- User VH -5.720 V

tUser, ±280 mV t User VL t5.720 V
t User VH t6.280 V

OV,±100mV OV UserVL -100 mV
OVUserVH t100 mV

Pod 6 TIL., ±145mV TILVL t 1.355 V
TILVH t1.645 V

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

-User, ±280 mV -User VL -6.280 V
- User VH -5.720 V

tUser, ±280 mV t User VL t5.720 V
t User VH t6.280 V

OV,±100mV OVUserVL -100 mV
oVUser VH t100 mV

Pod 7 TIL., ±145mV TILVL t1.355 V
TILVH t1.645 V

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

-User, ±280 mV -User VL -6.280 V
- User VH -5.720 V

tUser, ±280 mV t User VL t5.720V
t User VH t6.280 V

OV,±100mV OV UserVL -100 mV
OV UserVH t100 mV

Pod 8 TIL., ±145mV TILVL t1.355 V
TILVH t1.645 V

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

-User, ±280 mV -User VL -6.280 V
- User VH -5.720 V

tUser, ±280 mV t User VL t5.720 V
t User VH t6.280 V

OV,±100mV OVUserVL -100 mV
OVUserVH tl00 mV

3-94



/ Performance Test Record (continued)

I estlng rerrormance
Performance Test Record (logic analyzer)

Test Settings Results

Glitch Capture Minimum Detectable Pass/Fail
Glitch 3.5 ns

Pod 1

Pod 2

Pod 3

Pod 4

Pod 5

Pod 6

Pod 7

Pod 8
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Performance Test Record (continued)

Test Settings Resuhs

Single-Clock, Pass/Fail Pass/Fail
Single-Edge
Acquisition

All Pods, Channel3 Setup/Hold Time 3.5/0.0 ns JI JJ.
KI KJ.
LI LJ.
MI MJ.
NI NJ.
PI pJ.

Setup/Hold Time 0.0/3.5 ns JI JJ.
KI KJ.
LI LJ.
MI MJ.
NI NJ.
PI pJ.

Setup/Hold Time 1.5/2.5 ns JI JJ.
KI KJ.
LI LJ.
MI MJ.
NI NJ.
PI pJ.

All Pods, Channel Setup/Hold Time 3.5/0.0 ns JI JJ.
11 KI KJ.

LI LJ.
MI MJ.
NI NJ.
PI pJ.

Setup/Hold Time 0.0/3.5 ns JI JJ.
KI KJ.
LI LJ.
MI MJ.
NI NJ.
PI pJ.

Setup/Hold Time 1.5/2.5 ns JI JJ.
KI KJ.
LI LJ.
MI M.J,
NI N.J,
PI p.J,
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Performance Test Record (logic analyzer)

Test Settings Results

Multiple-Clock, Enable pulse generator, channel 2 Disable pulse generator, channel 2
Multiple-Edge CDMP (LED on) COMP (LED offl
Acquisition

Pass/Fail Pass/Fail

All Pods, Channel 3 Setup/Hold Time 4.5/0.0 ns Ji +Mi + Ni J.J-+ M.J-+N.J-
Ki+Li+pi K.J-+L.J-+P.J-

Setup/Hold Time 0.0/4.5 ns Ji +Mi + Ni J.J-+ M.J-+ N.J-
Ki+Li+pi K.J-+L.J-+P.J-

Setup/Hold Time 2.0/2.5 ns Ji +Mi + Ni J.J-+ M.J-+N.J-
Ki+ Li+pi K.J- + L.J- +p.J-

All Pods, Channel Setup/Hold Time 4.5/0.0 ns Ji +Mi + Ni J.J-+ M.J-+N.J-
11 Ki + Li +pi K.J- + L.J- +p.J-

Setup/Hold Time 0.0/4.5 ns Ji +Mi + Ni J.J-+ M.J-+N.J-
Ki+Li+pi K.J- + L.J- + p.J-

Setup/Hold Time 2.0/2.5 ns Ji +Mi + Ni J.J-+ M.J-+N.J-
Ki + Li +pi K.J-+L.J-+P.J-
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Performance Test Record (continued)

Test Sellings Results

Single-Clock, Disable pulse generator, channell CDMP (LED off)
Multiple-Edge
Acquisition

Pass/Fail

All Pods, Channel3 Setup/Hold Time 4.0/0.0 ns J!
Kt
is .
Mt
Nt
pi

Setup/Hold Time 0.0/4.0 ns J!
Kt
is
Mt
Nt
Pt

Setup/Hold Time 2.0/2.0 ns J!
Kt
is
Mt
Nt
Pt

All Pods, Channel Setup/Hold Time 4.0/0.0 ns Jt
11 Kt

is
Mt
Nt
pt

Setup/Hold Time 0.0/4.0 ns J!
Kt
Lt
Mt
Nt
P!

Setup/Hold Time 2.0/2.0 ns J!
Kt
is
Mt
Nt
Pi
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Performance Test Record (logic analyzer)

Test Sellings Results

Time Interval Measured
Accuracy

min X-O 94.99-95.00 ~s

maxX-O 95.00-95.01 ~

avg X-O 94.99-95.01 ~
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Performance Test Record (oscilloscope)

Performance Test Record (oscilloscope)

Test Settings Results

Self-Tests PasslFal1

OC CAL OUlput 5.000 Vdc ±10 mV limits Measured

4.990 Vdc
5.010 Vdc

AC CAL OUlput 0.8 Vp_p ±10% 0.72 Vp_p
1.000KHz±10% 0.88 Vp_p

900 Hz
1100 Hz

Input Resistance 50 ill 0.5 Q {49.5 to 50.5 QI
1Mill 10 KQ (0.990 to 1.010 MQj

Channell
50 Q@20 mV/Olv
1MQ@ 20 mV/Olv
50 Q@200 mV/Oiv
1MQ@ 200 mV/Oiv
50 Q@l V/Oiv
1MQ@lV/Oiv
50Q@4V/Oiv
1MQ@4V/Oiv

Channel 2
50 Q@20mV/Oiv
1MQ@ 20 mV/Oiv
50 Q@200mV/Oiv
1 MQ@200 mV/Olv
50Q@lV/Olv
1 MQ@lV/Olv
50Q@4V/Olv
1 MQ@4V/Oiv
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Performance Test Record (oscilloscope)

I estlng rerrormance
Performance Test Record (oscilloscopel

Test Sellings Results

Voltage Limits Measured
Measurement
Accuracy

Channell Zero Input -13.7V--14.3V
-3.43 V- -3.57 V
-1.37V--1.43V
-137.0 mV - -143.0 mV
143.0 mV - 137.0 mV
1.43V -1.37 V
3.57 V- 3.43 V
14.3 V- 13.7 V

Channel 2 Zero Input -13.7 V- -14.3V
-3.43 V- -3.57 V
-1.37V--l.43V
-137.0 mV - -143.0 mV
143.0 mV - 137.0 mV
1.43 V- 1.37 V
3.57 V- 3.43 V
14.3 V- 13.7 V

DffsetAccuracv Zero-input offset

Channell 4 VlDiv 0.00 V±320.0 mV
1VlDiv 0.00 V±80.0 mV
100 mViDiv 0.00 V±8.0 mV
10 mViDiv 0.00 V±800.0 IlV

Channel2 4 VlDiv 0.00 V±320.0 mV
1VlDiv 0.00 V±80.0 mV
100 mViDiv 0.00 V±8.0 mV
10 mViDiv 0.00 V±800.0 IlV

DC-input offset

Channell -35.00 V -35.4 V- -34.6 V
-10.00 V -10.1 V- -9.90 V
-2.00 V -2.02 V- -1.98 V
+2.00 V +1.98 V- +2.02 V
+10.00 V +9.90V-+1O.1 V
+35.00 V +34.6 V- +35.4 V

Channel 2 -35.00 V -35.4 V- -34.6 V
-10.00 V -10.1 V--9.90V
-2.00 V -2.02 V- -1.98 V
+2.00 V +1.98 V- +2.02 V
+10.00 V +9.90 V- +10.1 V
+35.00 V +34.6 V- +35.4 V
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Performance Test Record (oscilloscope)

Performance Test Record (oscilloscope)

Test Settings Results

Bandwidth Limit Measured

Channell ~3.0dB

Channell <-3.0dB

Time 5.500ns ± 150ps MEANX-O
Measurement MINX-O
Accuracy MEAN X-O - MIN X-O

MAXX-O
MAXX-O - MEAN X-O

99.00ns ± 155ps MEAN X-O
MINX-O

MEAN X-O - MIN X-O
MAXX-O

MAX X-O - MEAN X-O

Trigger
Sensitivity

Channell Trigger Stable de to 50 MHz PasslFaii
Trigger Stable 50 MHz to 250 MHz PasslFaii

Channel 2 Trigger Stable de to 50 MHz PasslFail
Trigger Stable 50 MHz to 250 MHz PasslFail
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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 periodically verify the performance of the analyzer, refer to "Testing Performance"
in chapter 3.

Logic analyzer calibration

The logic analyzer circuitry of the HP l660C-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 to 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:

• at six months intervals or every 1,000 hours

• if the ambient temperature changes more than 10° Cfrom the temperature at full
calibration

• to optimize measurement accuracy
To test the oscilloscope circuitry against specifications (full calibration), refer to
chapter 3, Testing Performance.
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To calibrate the oscilloscope

Equipment Required

Equipment

Cable 121

Cable

Adapter

Adapter

Critical Specification

BNC, 9-inch lequallength)

BNC

BNC tee (mllfJ(11

BNC (11(1) (U9-914/ul

Recommended
ModellPart

HP 10502A

HP10503A

HP1250-0781

HP1250-0080

Oly

Set up the equipment

Turn on the logic analyzer. Let it warm up for 30 rrrinutes ifyou 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.

1 Press the System key. Select System, then select Scope.
2 Select the menu field (top row, second from the left), then select Scope Calibration

from the pop-up menu.
3 Select the Mode field, then select Service Cal from the pop-up menu.
4 Select the Procedure field, then select Default Values from the pop-up menu.
5 Select the Start field and follow the instructions on the display.

~( Scope C~llbrot1on ) (Auto5cole)~~

nOde
SerVIce Col

Stort

FUNCTIOIl

'"Goin
Offset
H~sleresls

Trigger
Oeloy
Time Ilull
LogiC Trigger

Procedure
Doro..,! t Volues

Continue

Cl C2

P 1 passed, f· fOiled, D· defoulled. C • corrupted
PreflxM by' if nOll $oll,.oro revision Ilithout re-col

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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To 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 menu lets you optimize vertical sensitivity (Vert Cal) for channels 1 and 2
individually or both channels on a board simultaneously. Also, the Self Cal menu lets you
optimize delay (Delay) for channell and 2 separately, then Time Null for channel 2 and the
Logic Trigger.

1 Optimize Vert Cal of the Self Cal.

a Connect two BNC 50-Q, 9-inch cables to the BNC tee adapter. Connect the BNC 50Q
(f)(f) adapter to the BNC tee adapter, and connect the 48-inch BNC cable to the BNC
50Q (f)(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.

b Select the Mode field, then select Self Cal from the pop-up menu.

c Select the Procedure field, then select Vert Cal from the pop-up menu.

d Select the Channel field, then select a channel choice from the pop-up menu.

e Select the Start field and follow the instructions on the display.

f After completion ofVertical Calibration, remove the cables from the instrument.

2 Optimize Delay of the Self Cal.

a Obtaln 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.

b Select the Procedure field, then select Delay from the pop-up menu.

c Select the Channel field, then select Cl.

d Select the Start field and follow the instructions on the display.

e Repeat steps c and d for channel 2.

f After completing all of the channel delay calibrations, remove the cable from the
oscilloscope.

3 Optimize the Time Null ofthe Self Cal.

a Connect two BNC 50-Q, 9-inch cables to the BNC tee adapter. Connect the BNC 50Q
(f)(f) adapter to the BNC tee adapter, and connect the 48-inch BNC cable to the BNC
50Q (f)(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.

b Select the Procedure field, then select Time Null from the pop-up menu.

c Select the Start field and follow the instructions on the display.

d After completion of the Time Null callbration, remove the cables from the instrument

4 Calibrate the Logic Trigger of the Self Cal.

a Obtaln a BNC 50-0, 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.

c 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 callbration, remove the cable from the
instrument.
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To adjust the CRT monitor alignment

This procedure must be performed by trained personnel. Adjustments are made with
the cover removed and power applied.

------
WAR NING Do not touch the CRT monitor sweep board. High voltages exist on the sweep board that can
_______ cause personal iIjjury.

Equipment Required

Equipment

AlignmentTool

Critical Specification Recommended
Model/Part

8710-1300

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 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.
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To adjustthe CRT monitor alignment

4 Enter the Sys PV tests, then enter the Display Test.
Agrid pattern should appear.

Conlmwe ~

015600£1

5 If the display is tilted (rotated), adjust the CRT yoke by rotating it to straighten the
______ display.
WAR NI NG Do not touch the CRT monitor sweep board. High voltages exist on the sweep board that can
________ cause personal injury.

FOCUS

LOW BRIGHT

SU8BRIGHT

Yoke

CONTRAST

16
V'LIN~~:Q
V,SIZE ~ 4 0

V.HOLD . !'~2:=~;;;;;~~~2~~~~~~6,H.HOlD ~ 3

6 If the grid pattern is not centered horizontally, acljust the H-Hold.
7 If you need to adjust the intensity, go to the next page.

If you are f1nished with the adjustments, turn off the instrument, then remove the
power cord. Install the cover on the instrument.

4-7



To adjust the CRT intensity

WARNING

This procedure must be performed by trained persormel. Adjustments are made with
the cover removed and power applied.

Do not touch the CRT monitor sweep board. High voltages exist on the sweep board that can
cause personal injury.

Equipment Required

Critical SpecificationEquipment Recommended
ModellP_rt

AlignmentT001 8710-1300

Light Power Meter United Detector 351

1 Turn off the logic analyzer, then discormect the power cord. Remove the cover.
Refer to chapter 6, "Replacing Assemblies," for instructions to remove the cover.

2 Cormect the power cord, then turn on the logic analyzer.
3 Access the Display Test.

• If you just finished adjusting the CRT monitor aligrnnent, go to step 4.

• To Access the Display Test, perform the following steps.

a 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.

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.
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To adjustthe CRT intensity

WAR NI NG 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/m2. If the measurement is out ofthis
range, use the adjustment tool to adjust the Contrast potentiometer on the monitor
driver board.

=0=0=0==0=0=0=

FOCUS

CONTRAST

LOW BRIGHT

SUBBRIGHT

o

V.LIN~
V.SIZE~

v. HOLD ~~9k2;;:~;;:~~;;;;;i~~~~~~~~~
H.HOLD 1

1_'_' 1
1

01663(22

8 Press the front panel Select key.
The display 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/m2.
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/m2.

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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Troubleshooting

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

If you suspect a problem, start at the top of the first flowchart. During the
troubleshooting instructions, the flowcharts will direct you to perform other tests.

The 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.

------
CAUT ION 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.
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PERFORM
POWER-UP SElF TEST

I rouDlesnootmg
To use the flowcharts

CHART 1

Troubleshooting Flowchart 1
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To use the flowcharts

CHART 1 CHART 2

TURN PO'NER OfF
AND CHECK FUSE.

(POSITION.
RATING AND OPERATION)

IS
FUSE
OK?

REMOVE TOP
COVER AND CHECK
FAN CONNECTION.

IS
FAN CABLE

CONNECTED?

YES

TURN ON POWER
AND CHECK POWER
SUPPLY VOLTAGES.

POWER
SUPPLY VOLTAGES

OK?

YES

REMOVE FAN
CABLE AND CHECK

VOLTAGES

REPLACE
ACQUISITION

BOARD.

Trouhleshooting Flowchart 2
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NO

NO

NO

YES

REPLACE
FUSE

RESEAl FAN
CABLE ON

CONNECTOR.

3 CHART 3

REPLACE
FAN

016111026
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! CHART 1
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To use the flowcharts

CHART 3

REMOVE SWEEP
CABLE FROM

CRT DRIVER BOARD

POWER
SUPPLY VOL1AGES

OK7

NO

REMOVE DISK
DRIVE CABLES

FROM DISK DRIVES

REMOVE CPU
BOARD CABLE FROM

ACOUISlTlON BOARD

POWER
SUPPLY VOLTAGES

OK7

NO

REMOVE
ACQUISITION 80ARD

CABLE FROM
POWER SUPPLY

POWER
SUPPLY VOLTAGES

OK7

NO

01660659

Troubleshooting Flowchart3

YES

YES

YES

YES

SWEEP CABLE
CONTINUlTY

OK7

NO

REPLACE
SWEEP CABLE

REPLACE
SWEEP CABLE

REPLACE
BOARD CABLE

ACQUISITION
CABLE

CONTINUITY
OK'

NO

REPLACE ACQUISITION
CABLE

YES

YES

YES

YES

REPLACE (RT
MONT~R ASSEMBLY

REPLACE SUSPECT
DISK DRIVE

REPLACE CPU
BOARD

REPLACE ACQUISITION
BOARD

REPLACE POWER
SUPPLY ASSEHBLY
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CHART 1 CHART 4-

DISCONNECT SWEEP
CABLE FROM

CRT DRIVER BOARD

CHECK FOR VOLTAGES
AND SIGNALS

VOLTAGES YES
AND SIGNALS REPLACE CRT

OK? MONITOR ASSEMBLY

NO

SWEEP NOCABLE REPLACE SWEEP CABLE
CONTINUITY

OK?

NO

0166092\1

Troubleshooting Flowchart4
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YES REPLACE
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CHART 1

I rouolesnOOltng
To use the flowcharts

CHART 5

PERFORM FRONT
PANEL KEYBOARD

SELF TEST

PASS YES
SELF TEST? >-'-='=-----------------------------,

NO

CHECK SIGNAL
INPUT TO
KEYBOARD

INPUT
SIGNALS

Ol<?

YES

NO KEYBOARD
CABLE

CONTINUITY
OK?

NO

YES REPLACE CPU
BOARD ASSEMBLY

REPLACE
KEYBOARD ASSEMBLY

Troubleshooting Flowchart 5

01660BZ11
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~CHART 1

PERFORM
DISK DRiVE
SELF TEST

PASS
SELF TEST?

NO

(HECK FOR
VOLTAGES AND SIGNALS
ON SUSPECT DISK DRIVE

*

YES

* """ 10 'To "" lhe fI",O" 'to' 'Ct" 'Oit09eo'
to v!Only flexible disk dnve voltages Refer to

'To test the hard disk drive volloges' to verify
hord disk drive voltages

CHART 6

SIGNALS
AND VOLTAGES

OK'

YES

01660860

NO DISK DRIVE
(ABLE

CONTINUITY
OK'

NO

YES REPLACE
CPU BOARD
ASSEMBLY

REPLACE
DISK DRIVE

CABLE

REPLACE
DISK DRIVE

Troubleshooting Flowchart 6
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PASS
SElF TEST?

YES

POSSIBLE CABLE
PROBLEM; PERFORM

CABLE TEST

DO
ANY PODS

FAIL TO ACOUIRE
OA1A?

>_N_O -I REPLACE ACQUISITION

~ BOARD ASSEMBLY

NO
NO TROUBLE fOUND

trouotesnoottng
To use the flowcharts

CHART 7

NOTE: VERIFY THAT THERE ARE
NO BENT OR BROKEN PINS ON
THE SYSTEM BOARD CABLE
CONNECTOR,
HP PART NUMBER 1252-4181

REPLACE
PROBE TIP
ASSEMBLY

DOES
fAILURE FOLLOW

THE SUSPECT
CABLE?

Troubleshooting Flowchart 7

YES
REPLACE CABLE(5)

0166f1l31

END
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8 CHART 8

CHECK SYSTEMI
CONFIGURAliON

MENU

CHART 8

00"
OSOLlOSCOPE

APPEAR?

YES

TURN OFF BOTH
LOGlC ANALYZER

MACHINES

ATTEMPT TO OBTAIN
AN OSCILLOSCOPE

ACOU1SlTION

NO CHECK OPERATING
SYSTEM DISK

IS CORRECT
OPERATING SYSTEM

USED?

06TA1N CURRENT

:o,..,N"0--o-l1660CS.~::'~O~~ATIONAL I---------------o~
SYSTEM SOFTWARE

OO£S
NOTIMEBASE

SWEEP?

YES

IS DATA NO
CORRECT?

Troubleshooting Flowchart8
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CHART 1
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To use the flowcharts

CHART 9

DOES
INTERNAL YES REPLACE

LOOPBACK TEST MICROPROCESSOR BOARD
FAIL

7

NO

DOES
EXTERNAL NO VERIFY RS-23ZC

LOOPBACK TEST CONFIGURATION
FAIL,

YES

IS INSTALL CONNECTOR NOLOOPBACK CONNECTOR NO ON RS-232C PORT
INSTALLED AND RE-RUN TEST

7

YES

CHECK RS-232C CABLE
IS SEATED IN CORRECT
SOCKET ON CPU BOARD

1$ CABLE SEATED?

YES

CHECK RS-232C
CABLE CONTINUITY

IS
CABLE GOOD

7

Troubleshooting FIDwchart9

NO

NO

RESEAl CABLE AND
RE-RUN TEST

REPLACE CABLE

REPLACE CPU BOARD

Ol66OB~2

DOES
EXTERNAL LOOP

BACK TEST
FAIL?

YES

NO

ENO
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CHART 1 CHART 10

PERfORM HP-IB
SELF·TEST

DOES
SELF TEST

PASS
?

YES

VERIFY HP-IB
CONFIGURATION

CONFIGURATIONS OK?

YES

PERFORM RS-232C
EXTERNAL LDOPBACK TEST

DOES TEST PASS?

NO

ARE
RS-2:32C &

HP·IB CABLES
SWITCHED ON CPU

BOARD?

YES

SWITCH CABLES AND
RERUN RS-232C TEST

Troubleshooting Flowchartl0
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NO

NO

YES

NO

REPLACE CPU BOARD

RECONFIGURE HP-IB

CHECK HP-IB
CABLE IS SEATED ON

SOCKET ON CPU BOARD

IS CABLE SEATED?

YES

(HECK CABLE CONTINUITY

IS
(ABLE GOOD

?

YES

NO

NO

RESEAl CABLE

REPLACE CABLE

REPLACE CPU BOARD

END
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8 CHART 1

!
CHART 11

00:::5
PS2 TEST

PASS,
REPl.ACE CPU BOARD

'L -" L'__~

YES

NO

DOES
PS2 TEST PASS7

REPLACE CPU BOARD

I

.-------;, I
H

'--------,-.-,.-,-,-' +ND
~

YES

ND

DOES
KEYBOARD OR
MOUSE OPERA TE

PROPERLY1

YES

ND

DOES
KEYBOARD OR
MOUSE CURSOR

APPEAR?

Troubleshooting Flowchart 11
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cp CHART 1

IS
LAN INST ALLED

?

YES

NO
DISREGARD STATUS

DOES
LAN TEST

PASS
?

YES

NO REPLACE CPU
BOARD

REFER TO USER'S GUIDE
TO ENSURE LAN PARAMETERS
ARE PROPERLY SET

Troubleshooting Flowchart 12
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PERFORM BN( TEST

I rouDleSnOOtlng

To use the flowcharts

CHART 13

DOES YES
PROBLEM NO

TEST PASS7
STILL PRESENT

l,

NO YES
,

REAR
PANEL [ABLES NO CONNECT

ONNECTED TO ACOUISITION [ABLES

lBOARD,
YES

I
REPLACE

END
ACQUISITION BOARD \

01660865

Troubleshooting Flowchart 13
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To check the power-up tests

The logic analyzer automatically perfoTIns 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.

1 Disconnect all inputs, then insert a formatted disk into the flexible disk drive.
2 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 wanned up, the power-up test screen will complete before you can
view the screen.

3 As the tests complete, check if they pass or fail.
The Flexible Disk Test reports No Disk if a disk is not in the disk drive.

Performing Power-Up Sell-Tests

passed ROM text

passed RAM test

passed Interrupt test

passed Display test

passed PS2 Controller Test

passed Hard Disk Test

No Disk Flexible Disk Test
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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.

I Ifyou 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.

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

RS232 Settings

LAII Sellings

HPl6 Settings

TO'

""

~erd Disk

ExterMl !lO

Connecte

102 Channel
100 MHZ STIl,

500 MHz TlnH

2 CMnnels or
lGS/s Single Shot

Oscll toscope

I SmeOL UTILITY I

U Pora
:=l------r-I

Printer Sen'

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.

Connecta

E~tornol lID

Utilltios

To'

,""'"
:::::.

RS232 Settings

HPI5 So \ tinge
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ThiS lest performs 0 chec~sum test on both the
programmable ROM and tile floSh ROM components.

f Coo, I

~
(

(

(
(

ROM Te~t

.. programmable Ron
flesh RDt1

runs (allures
o
o

ROM Test
",. programmable ROM

floSh ROM Repelltjve

This test performs 0 checksum \esl
programmable ROM end the floiih Concel

~( System Tes\

This test performs 0 CheCksum lest on both tile
progrmnmoble ROM end the flosh Ron components.
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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.

ROM Test
status PASSED

RAM Test
stetus UNTESTED

HP-IB Test
shtus UNTESTED

RS-:232C Tes t
$tHUS WHESTEO

PS2 Test
.latus UNTESTED

Disk Test
>tHus UNTESTED

Len Tes t
,lclus UlnESTED

Front Panel Test
status UNTESTED

Display Test
stetu$ UNTESTED

All System Tests
sta\\I~ LltHESTED

8 Install a formatted disk that is not write protected into the flexible disk drive.
Connect an RS-232-C loopback connector onto the R3-232-C port. Run the
remaining System Tests in the same manner.

9 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.

c 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.

10 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.

c Select Continue and the test screen shows the Display Test status changed to Tested.

5-19



I rouOIesnootmg
To run the self-tests

11 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.

Chip 2 TS$\s
status UNTESTED

Chip 3 Tesls
stotus UNTESTED

Chip <I Tests
status UNTESTED

ChIp 5 Tests
$lotus UNTESTED

BQftrd Tests
shtus UNTESTED

All AnolY2er Tests
status UNTESTH'

12 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.

ThiS test checks the Internol opere lion of
the specifIed stale/t1mlng acquisition chip.
oM 1ts Inlerchlp communlcot!on lines.
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To run the self-tests

13 Select Board Tests, then select Run. When the Board Tests are fInished, select Done.

Bo~rd test runs failures
o

(

(
(
(

ThIS lest checks tne clock genHOtlon
circuits on the boord, ond the 0010
ond cloct tomperators.

r Done

14 Select Data Input Inspection. All lines should show activity. Select Done to exit the
Data Input Inspection.

Pod 1\6 tun;;;;;;;;;;;

POd AS tnt;;;;::;;;:::

poa 1\4 ntH;:::;;;;;;: 11:

Pod 1\3 ;::;U;;;H;;;;; U

POd 1\2 n:;;::;;;;:;;;; I::

POd III UU;:;;;;;;;;:: J:

Poo Ae uu;;;;;;;;;;:; p;

Pod 1\7 uu;;;;:;;;;;;: rH

1111 lines should ShOW actlvlty. Any lines "llnnut
activity oro not funCl!onlng correctly, ono Should
nol be used In 0 measurement.

If you have an HP l660G-series Logic Analyzer (no oscilloscope), go to step 18. If you have an
HP 1660GB-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 time by selecting All Tests, or you can run each test
individually. For this example, select Data Memory Test.

Functional Tests

I DolO Momory Test
Siotus utlTESTED

r Tlmebose Test
Ste tus U~nEST£D

r
AID Test
Sletu5 UUTESTED

f DIA TeH IStotus UNTESTED

I Trtgger Test ISU!UI; mITES TED

I 1116 Test I5totus urnEsTED

PLEASE DISCONNECT ALL INPUTS ( All Tests )
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To run the self-tests

17 In the Data Memory Test menu, 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.

Funcllonel Tests

PLEASE DISCOUNECT ALL INPUTS

Dolo Memory Tesl
Chennel I
Chonnel Z

runs fol lures

ThIS test verifies the correct operQtioh
of doto memory components on this boord.

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

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
1 Tum off the instrument, then remove the power cable. Remove the cover of the

instrument.
2 Connect the power plug, then turn on the instrument.

3 Check for the +5 V, as indicated by the figure below.

Loaded by the added resistor
1 Tum off the instrument, then remove the power cable. Remove the cover of the

instrument and the disk drive assembly.
2 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.

3 Load the +5.00 V supply with a 2 Q, 25 watt resistor.
a With ajumper wire, connect one end of the resistor to one of the 5.00 Vpins (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.

4 Connect the power plug, then turn on the instrument.
S Check for the +5 Vas indicated by the figure below.

COM +5.00V +5.00V ADJ
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To test the power supply voltages

6 Check for the voltages on the power supply cable using the values in the following
table.

Signals on the Power Supply Cable

Pin Signal Pin Signal

1 +5.00 V 11 -5.20 V

2 +5.00 V 12 Ground

3 +5.00 V 13 +12V

4 +5.00 V 14 Ground

5 Ground (Digital) 15 -12V

6 Ground (Digital) 16 Ground

7 Ground (Digitall 17 +12 V (Display)

8 Ground (Displayl 18 -5.20 V

9 +3.50 V 19 +15 V(Fanl

10 Ground 20 Ground (Fan)

,A
0 +5 DOV -- Pin 1

Front of 0 +5 DOV
Instrument 0 +5 DOV

0 .sonv
0 Ground (Dlsployl

0 Ground (Display)

0 Ground !DIsplay)

0 Ground (Display)

0 +3 SOV

0 Ground

0 -520V

0 Ground

0 .. 12V

0 Ground

0 -12V

0 Ground

0 + 12V [Display)

0 -520Y

0 .. 15V [Fan)

0 Ground [Fonl - Pin 20
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To test the CRT monitor signals

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 electrical shock.

1 Remove the cover of the instrument.
2 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 +12 V 6 Ground

7 +12 V 8 Ground

9 +12 V 10 HSYNC

11 VSYNC 12 +12V

13 Ground 14 Ground

15 Ground 16 Video

17 Ground 18 NC

19 Ground 20 NC

5-25



I rouolesnootmg
To testthe keyboard signals

To test the keyboard signals

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

-W-A-R-N-IN-G--- 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.

1 Turn off the instnunent and remove the power cable.
2 Without disconnecting the keyboard cable, follow the keyboard removal procedure

to loosen the keyboard. Leave the keyboard in place in front of the instnunent.
3 Reconnect the power cable, then turn on the instnunent.
4 Run the PV Front Panel Test, pressing all of the keys.
5 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 Connector Signals

Pin

1

2

3

4

5

6

7

8

9

10

11

12

Signal

Keyboard Return

Keyboard Scan

Pin

13

14

15

16

17

18

19

20
21

22

23

24

Signal

Keyboard Scan

LED

+5V

Ground

Knob

Ground

Knob

6 Allow the keyboard assembly to fall forward from the front panel. Separate the
elastomeric keypad and keyboard panel from the PC board.

7 Using a paper clip or screwdriver, short the PC board trace of the non-operating key
and look for an appropriate response on the display.

S 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.
9 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

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

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

Equipment Required

Equipment

Digitizing Oscilloscope

Critical Specification

> 100 MHz Bandwidth

Recommended
Model/part

HP 54600B

1 Turn off the instrument, then remove the power cable. Remove the instrument
cover and the disk drive assembly.

2 Reconnect the disk drive cable to the rear of the flexible disk drive. Tum the disk
drive assembly over so that the solder connections of the cable socket on the
flexible drive are accessible.

3 Connect the power cable, then tum on the instrument.

4 Insert the disk that contains the functional performance verification software and
enter the test operating system.

5 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.

~( SyHcm Test

(

D1S~ Test
..• flexlble disk
... h~rd dISk

flOTE' The flexible diSk lest requires
diskette (LIf' or DOS) thel is not "r
end hos at leest 20 blocks or 5000 "-__---J

The diSk IOS!S cheek their controllers,
cheek lor 0 DOS or LIF diSk format. reed porllons
of the mediC. ond perform 0 Ilflle/reod test of
kno"n patterns \0 0 temporary file,
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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

3 NC 4 High Density

5 NC 6 NC

7 t5V 8 Index

9 t5V 10 Drive Select

11 t5V 12 NC

13 Ground 14 NC

15 Ground 16 Motor On

17 Ground 18 Direction

19 Ground 20 Step

21 Ground 22 Write Data

23 Ground 24 Write Gate

25 Ground 26 Track 00

27 Ground 28 Write Protect

29 Ground 30 Read Data

31 Ground 32 Side Select

33 Ground 34 Ready

BOTTOM OF DISK DRIVE

PIN 1

PIN ]l

7 Select Stop, and tUTIl 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.

S 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 voltages

(
To test the hard disk drive voltages

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

WAR N I N G This procedure is to be performed by service-trained personnel aware of the hazards
________ involved, such as fire and electrical shock.

Equipment Required

Equipment

Digitizing Dscilloscope

Critical Specification

> 100 MHz Bandwidth

Recommended
ModelJPart

HP 54600A

1 Tum off the instrument, then remove the power cable. Remove the instrument cover
and the disk drive assembly.

2 Remove the hard disk drive from the disk drive assembly. Reconnect both hard disk
drive cables to the rear of the disk drive. Turn the disk drive over so that the solder
connections of the cable socket are accessible.

3 Connect the power cable, then turn on the instrument.
4 In the Sys PV menu select the Disk test. Select Run-Repetitive.
5 Check for the following voltages and signals using an oscilloscope.

Disk Drive Voltages

•

Voltage Pin No. Signal Voltage

34 PDIAG

35 DAD

36 ADDR2

37 CS1FX

38 CS3FX

39 DASP

o

Pin No. Signal

27 IDRDY

28 CABLE
SELECT

29 DMACK

31 INTRQ

32 IDCS16

33 ADDR1

.1'2V

0

VoltageSignal

20 KEYPIN

21 DMARQ

23 DIDVV

25 DIDR

Pins 2,19,22,24,26,30,40 are GRDUND

•o
K 0

DC P,." I:--p,o"'''0
1

0
[onnel:la,s ~)1 Sel:trons A ond B

IDE BUS 101
Irllerfol:e Head",'~ ~ P,n 1 Ii il
)1 5echons ( ~

C=="==='",o~=~~o~=",,~:::;,..J

1 RESET

3-18 DATA

Pin No.

0"'"''
6 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.
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To perform the BNC test

7 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.

S Reconnect the disk drive cables and install the cover on the logic analyzer.

To perform the BNC test

Equipment Required

Equipment

Digitizing Oscilloscope

BNC Shorting Cap

BNC Cable

BNC-Banana Adapter

Critical Specification

100 MHz Bandwidth

Recommended
Mod.llPart

HP 54600B

1250-0074

HP 10503A

1251-2277

1 Press the Gonfig key.
2 Assign pods I and 2 to Machine 1.

To assign the pod field, select the pods I and 2 field, then select Machine I in the pop-up
menu.

3 In the Analyzer I box, select the Type field. Select Timing in the pop-up menu.
4 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.

5 Attach a BNG shorting cap to the External Trigger Input on the rear panel of the
logic analyzer.

6 Using a BNG cable, connect the External Trigger output to the oscilloscope
channell input. Set the oscilloscope to Trigger On and measure TTL voltage levels.

7 Press the RUN front panel key.
The warning "MACHINE I Waiting on level I" will appear.

S Remove the shorting cap from the rear panel External Trigger input BNG.
9 The warning will go away and the oscilloscope will display a positive-going TTL

pulse.
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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

HP 1250-1200

HP 1250-0216

Recommended
Model/Part

HP S131A Option 020100 MHz, 3.5 ns pulse width,
<600 ps rise time

SMA 1m) - BNC (II

BNC Imllm)

Critical Specification

Pulse Generator

Equipment

Adapter (QIy 4)

Coupler IQIy 4)

6x2 Test Connectors (QIy 4)

1 Turn on the equipment required and the logic analyzer,

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

Pulse Generator Setup

Channell Channel 2 Period

Delay: 0 ps Delay: 0ps 100 ns

Diy: 50% Oly: 50%

High: 3.00 V High: 3.00 V

Low: 0.00 V Low: 0.00 V

b Enable the pulse generator channell and channel 2 outputs (with the LEDs off).

3 Set up the logic analyzer Configuration menu,
a Press the Config key.

b In the Analyzer 1 box, select the field to the right ofType, then select State.

Analyzer I

Name' (I1ACHnJE 1 )

Typo'~

Ana I yzer 2

T\lpe'~ Unas. j gned Pods

1:~: ~=============== d(:~:================ ~=l :~:================ ~=A5' ~ _
1\0'_. _
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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 Call asterisks C*)).
Press the Done key.

~( format MACHINE I

Stllie AcquiSition nMe
Full Chof1nel/~l( Memoryl100llHz

Clock Inputc

LoOI Ell
Leo2

Lob3

LaM

LobS

LobG

Lob7

Leba

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

~(FOrlM\ MACHINE 1

Stole AcquiSition MMe I~
Full Channel/'ll:: Memory/l00MH!~

l10stH ClOCk

EDGES' JtIIl K@ L@ 11@ u@:D

OUALS' 01~ 8 02~ Q3~ 80<1C£!:!J

( Setup/Hold EJ

d In the Master Clock menu, select SetuplHold, then select 4.0/0.0 ns for the pod being
tested. Select Done. Select Done again to exit the Master Clock menu.

~( Formal

Stole AcqulSI \lon Mooe
Full Chonnel/4K Memofy/lOOt1Hz

EDGES'

2.012.0 no

DUALS'
1.512.5 no
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To testthe logic analyzer probe cables

e Select the field to the right of the pod being tested, then select TTL.

Clock Inputs

'-__-'•.:.J.II I
...

.. LODelS •

Lobi 81
LebZ

Loo3

LoM

LooS

Lono

Lon7

un8

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

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

Delete Sequence Level

Print ~

Modify Sequence Level

Reploce Sequence Level

Stote Sequence Lev
"hill' storing "onystoto"
TRIGGER on "0" 1 Ume

6 Set up the Listing menu.
a Press the List key.

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

Decimal

Octol
Lobel> ILOb1 1!-__-!

Boso> ...

1---1

flSClI

Symoo 1

T>lOS
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To lestllle logic analyzer probe cables

7 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 channell Output and J-clock.

b Connect the odd-numbered channels of the lower byte of the pod under test to the
pulse generator channell Output.

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

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

S On the logic analyzer, press Run. The display should look similar to the figure below.

~( Listing MACHINE t )

n~rkers I AcqUisition Time
Off 23 Jut 19S2 12'5f1'5~

Lobel,

Bose>

",,
;,
5

~,
""""""

Lonl

Binary

0101010101010 tOl
1010 10 1010 101010
010101010101010 I
1010 10 1010 101010
0101010101010101
1010 10 1010 10 1010
oto I 010 101010 10 I
1010101010101010
010 I010 101010 101
1010101010 10 1010
oto I010 10 1010 10 I
1010101010 10 1010
010 I 0 10 10 1010tO I
1010101010101010
010101010 I010 10 I
1010101010101010

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

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

• open channel

• channel shorted to a neighboring channel

• channel shorted to either ground or a supply voltage

Return to the troubleshooting flowchart.
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To test the auxiliary power

To test the auxiliaxy power

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

Equipment Required

Critical SpecificationsEquipment

Digital Multimeter

Recommended
ModellPart

0.' mV resolution, betterthan HP 3478A
0.005% accuracy

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

2 (GND)
1 (+5V)

MISC/EX50

40

39 (+5V)
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To remove and replace the
Handle 6-5
Feet and tilt stand 6-5
Cover 6-5
Disk drive assembly 6-6
Power supply 6-7
CPU board 6-7
SlMM memory 6-8
Switch actuator assembly 6-9
Rear panel assembly 6-10
Acquisition board (oscilloscope board 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
I/O board 6-16

To return assemblies 6-17

Replacing Assemblies



CAUTION

WARNING

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 perfonning 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 ifyou remove or replace assemblies when the
instrument is on or when the power cable is connected. Never attempt to remove or install
any assembly with the instrument on or with the power cable connected.

CAUTION

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 perfonning any service to this logic analyzer.

Tools Required
#10 TORX screwdriver
#15 TORX screwdriver
# I Pasidrive 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 aniy)
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Exploded View

Listing

Al Keyboard MPI Intensity adjustment WI HP-IB cable

A2 CPU board MP2 Disk drive bracket W2 Fan cable

A3 I/O Board MP3 Fan guard W3 RS-232-C cable

A4 Acquisition board MP4 Rear panel W4 Flexible disk drive cable

A5 Oscilloscope Board * MP5 Une filter W5 Cable-50 conductor

A6 Attenu ator * MP6 Ground bracket W6 Jumper cable-orange

A7 Switch actuator MP7 Ground bracket W7 Jumper cable-white

A9 Power su pply MP8 Cabinet W8 Power supply cable

AIO Hard disk drive MPll Handle plate W9 Cable ~ 50-conductor *

All Flexible disk drive MPl9 Insulator Wl0 Hard disk drive data cable

Al2 SIMM MP20 Mounting plate Wll Hard disk drive power cable

Al3 Monitor assembly MP23 Label Wl2 I/O Board Cable

Al4 Fan MP24 Label Wl3 Sweep cables

H3 locking pin MP25 Elastomeric keypad

H4 BNC connector MP26 RPG knob
H29 Hex nut* MP27 Keyboard panel

H30 lock washer * MP29 Front panel spacer

H32 Hex nut* MP30 Keyboard spacer

* HP 1660CS series only
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®
___ MP9

H8 (2)

MP11

MP23

MP27

Exploded View althe HP 1660C
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Heplaclng AssemDlles
To remove and replace the handle

To remove and replace the handle

• Remove the two screws in the endcaps, then lift off the handle.

To remove and replace the feet and tilt stand

1 Remove the screws connecting the four rear feet to the instrument.
2 Separate the rear feet from the instrument to remove them.
3 Press the locking tab on the bottom feet, then remove them.
4 Remove the tilt stand from the bottom front feet by lifting the stand up and out of

the foot.
5 Reverse this procedure to install the feet and tilt stand.

To remove and replace the cover

1 Turn off the power and unplug the logic analyzer.
2 Remove the probe plate and disconnect the logic analyzer cables from the rear panel.
3 Using the previous procedures, remove the handle and the four rear feet.
4 Remove the seven screws from the front molding, then slide the molding forward to

remove it.
5 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.

6 Reverse this procedure to install the cover.
Check that all assemblies 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.
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To remove and replace the disk drive assembly

To remove and replace the disk drive assembly

1 Using previous procedures, remove the following assemblies:

• Handle

• Rear Feet

• Cover
2 Disconnect the two disk drtve ribbon cables from the rear of both disk drtves. Peel

the cables away from the double-sided tape used to secure the cables to the disk
drtve bracket.

3 Disconnect the power cable from the rear of the hard disk drtve.
4 Remove the two screws that attach the disk drtve bracket to the power supply.
5 Slide the disk drtve assembly toward the front of the instrument about 1/2 in.

(1.25 em). Angle the rear of the bracket up and out ofthe chassis, then remove the
disk drtve assembly completely out of the chassis by sliding the assembly toward the
rear of the instrument.

6 To remove the flexible disk drtve from the bracket, remove the four screws that
attach the flexible drtve to the bracket, two on each side.

7 To remove the hard disk drtve, remove the four screws on top of the bracket that
attach the hard drtve to the bracket. If a new hard disk drtve is being installed, then
two rubber feet must be installed on the hard drtve between the hard drtve and the
power supply.

8 Reverse this procedure to install the disk drtve assembly.
Check that the following assemblies are properly installed before installing the disk drive:

• Monitor

• Front Panel

• Switch Actuator

• CPU Board

• Power Supply
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To remove and replace the power supply

To remove and replace the power supply

1 Using previous procedures, remove the following assemblies:

• Handle

• Rear Feet

• Cover

• 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, walt at least three minutes for the capacitors to discharge before continuing.

2 Lift the PCB locking pins out of the chassis.
3 Slide the power supply out far enough to reach the power supply cables, then

disconnect them from the power supply.
4 Slide the power supply the rest of the way out the side of the instrument.
5 Reverse this procedure to install the power supply.

Check that the following assemblies are properly installed before installing the power supply:

• Monitor

• Front Panel

• Switch Actuator

• CPU Board

To remove and replace the CPU board

1 Using previous procedure:;" remove the following assemblies:

• Handle

• Rear Feet

• Cover

• Disk Drive Assembly

• Power Supply
2 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.
3 Disconnect the HP-IE and Input/Output cables from the CPU board.
4 Disconnect the front panel cable from the CPU board.
5 Disconnect the I/O board cable from the CPU board.
6 Slide the board out the side ofthe instrument.
7 Reverse this procedure to install the CPU board.

Check that the following assemblies are properly installed before installing the CPU board:

• Monitor

• Front Panel

• Switch Actuator
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To remove and replace SIMM memory

To remove and replace SlMM memory

1 Using previous procedures, remove the following assemblies:

• Handle

• Rear Feet

• Cover

• Disk Drive Assembly

• Power Supply

• 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
instrument.

2 Hold the release tabs away from the SIMM (single inline memory module), then pull
the module out.

3 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.

Note Groove In Memory Module

and Notch In Connector

Release Tabs

01660E72
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To remove and replace the switch actuator assembly

To remove and replace the switch actuator assembly

1 Using previous procedures, remove the following assemblies:

• Handle

• Rear Feet

• Cover

• Disk Drive Assembly

• Power Supply

• CPU Board
2 Make sure the power switch is in the off position.

3 Disconnect the switch actuator from the line filter.
a Slide the clamp off of the outer casing far enough to release the switch actuator

assembly.

CAUTI 0 N If the wire in the switch actuator is bent, the complete assembly must be replaced. Referto
________ chapter 7, "Replaceable Parts" for the part number.

b Without bendlng the wire, gently pry the nipple out of the switch plunger.

c Slide the cable out of the switch assembly.

Ou ter

Nipple

"""'~
~

I ----C,",F,""

Switch Plunger

01660E29 Ca~le Clomp

(

4 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.

5 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.

c 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.
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To remove and replace the rear panel assemblv

To remove and replace the rear panel assembly

1 Using previous procedures, remove the following assemblies:

• Handle

• Rear Feet

• Cover

• Disk Drive Assembly

• Power Supply

2 Remove the switch actuator cable from the line filter according to "To remove and
replace the switch actuator assembly."

3 Disconnect the BNC In/Out and fan cables on the acquisition board.
4 Disconnect the R8-232-C and HP-IB cables from the CPU board.
5 Disconnect the I/O cable from the I/O board on the rear panel.
6 For the HP I660CS-series Logic Analyzers, remove the hex nut and lock washer from

both BNC Cal ports.
7 Remove the six rear panel screws.
8 Lift the rear panel away from the chassis.
9 Reverse this procedure to install the rear panel.

Check that the following assemblies are properly installed before installing the rear panel:

• 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)

To remove and replace the acquisition board (and oscilloscope
board for HP 1660CB-series)

1 Using previous procedures, remove the following assemblies:

• Handle

• Rear Feet

• Cover

• Rear Panel

• Disk Drive Assembly

• Power Supply
2 Disconnect the sweep cable from acquisition board.
3 Disconnect the CPU board interface cable by pressing down on the cable release

tabs on the cable socket located on the board.
4 Disconnect the power supply cable.
5 For the HP 1660CS-series instruments, remove the hex nut from the oscilloscope

input attenuators on the lower front panel.
6 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.

7 Separate the acquisition board from the mounting plate by removing the screw at
the center of the board.

S 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.

9 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.

10 Reverse this procedure to install the acquisition board.
Check that the following assemblies are properly installed before installing the acquisition
board:

• 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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To remove and replace the front panel and keypad

To remove and replace the front panel and keypad

1 Using previous procedures, remove the following assemblies:

• Handle

• Rear Feet

• Cover

• Disk Drive Assembly

• Power Supply

• CPU Board
2 Remove the four screws connecting the front panel.
3 Slide the front panel assembly out the front ofthe instrument.
4 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.

5 Remove the RPG knob by pulling the knob off the RPG shaft.
6 Disassemble the front panel assembly by lifting the keyboard circult board away

from the front panel.
7 Lift the elastomeric keypad out of the front panel.
8 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

1 Using previous procedures, remove the following assemblies:

• Handle

• Rear Feet

• Cover

• Disk Drive Assembly

• Power Supply

• Rear Panel
2 Disconnect the intensity adjustment cable from the CRT driver board.
3 Using a nut driver, remove the hex nut attaching the intensity adjustment to the

chassis.
4 Slide the intensity adjustment assembly toward the front and up out of the

instrument.
5 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.
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To remove and replace the monitor

To remove and replace the monitor

1 Using previous procedures, remove the following assemblies:

• Handle

• Rear Feet

• Cover

• Disk Drive Assembly

• Power Supply

• CPU Board

• RearPanel

• Acquisition Board

• Oscilloscope Board (HP 1660CS-series only)

• Intensity Adjustment

Hazardous voltages exist on 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, walt at least three minutes for the capacitors to discharge before

________ servicing the instrument.

2 Disconnect the cable from the rear of the CRT.
3 Disconnect the yoke cable from the CRT driver board.
4 Disconnect the high voltage lead from the bell of the CRT.
5 Slide the CRT driver board up out of the chassis.
6 Using a nut driver, remove the three hex nuts attaching the monitor and ground

bracket to the chassis, then remove the screw.
7 Slide the monitor assembly and ground bracket to the rear and up out of the chassis.
8 Reverse this procedure to install the monitor.

When instaJling the CRT driver board, check that the board is properly inserted in the circuit
board tracks.

To remove and replace the handle plate

1 Using previous procedures, remove the following assemblies:

• Handle

• Rear Feet

• Cover
2 Remove the four screens that attach the handle plate to the chassis.
3 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.

4 Reverse this procedure to install the handle plate.
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To remove and replace the fan

To remove and replace the fan

1 Using previous procedures, remove the following assemblies:

• Handle

• Rear Feet

• Cover

• Disk Drive Assembly

• Power Supply

• Rear Panel
2 Remove the four fan screws.
3 Lift the fan away from the rear panel.
4 Lift the fan guard away from the rear panel.
5 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.

To remove and replace the line filter

1 Using previous procedures, remove the following assemblies:

• Handle

• Rear Feet

• Cover

• Disk Drive Assembly

• Power Supply

• Rear Panel
2 Unsolder the ground wire from the lug on the rear panel.
3 Disconnect the line filter cable from the power supply.
4 Remove the two screws attaching the line filter to the rear panel.
5 Slide the line filter assembly out toward the rear.
6 Reverse this procedure to install the line filter.
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To remove and replace the HP-IB and RS-232-C cables

To remove and replace the HP-IE and RS-232-C cables

1 Using previous procedures, remove the following assemblies:

• Handle

• Rear Feet

• Cover

• Disk Drive Assembly

• Power Supply

• Rear Panel
2 Remove the two hex standoffs connecting the HP-IB cable, then slide the HP-IB

cable forward and out of the rear panel.
3 Remove the two hex standoffs connecting the RS-232-C cable, then slide the

RS-232-C cable forward and out of the rear panel.
4 Reverse this procedure to install the HP-IB and RS-232-C cables.
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To remove and replace the I/O board

To remove and replace the I/O board

1 Using previous procedures, remove the following assemblies:

• Handle

• Rear Feet

• Cover

• Disk Drive Assembly

• Power Supply

• 'Rear Panel
2 Remove the two jackscrews that attach the parallel printer (Centronics) port to the

rear panel.
3 Remove four screws that secure the I/O board to the rear panel.
4 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.

5 Reverse this procedure to install the I/O board onto the rear panel.
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To return assemblies

To return assemblies

Before shipping the logic analyzer or assemblies to Hewlett-Packard, contact your nearest
Hewlett-Packard Sales Office for additional details.

1 Write the following infolTIlation on a tag and attach it to the part to be returned.

• Name and address of owner

• Model number

• Serial number

• Description of service required or failure indications

2 Remove accessories from the logic analyzer.

Only return accessories to Hewlett-Packard if they are associated with the failure symptoms.

3 Package the logic analyzer.

You can use either the original shipping containers, or order materials from an HP Sales Office.
-------
CAUT ION For protection against electrostatic discharge, package the logic analyzer in electrostatic
________ material.

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

Replaceable Parts

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

Replaceable Parts Ordering

Parts listed

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

Parts not listed

To order a part not on the list of replaceable parts, include the model number and serial
number of the module, a description of the part (including its function), and the number of
parts required. Address the order to your nearest Hewlett-Packard Sales Office.

Direct mail order system

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

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

In order for Hewlett-Packard to provide these advantages, a check or money order must
accompany each order. Mail order forms and specific ordering information are available
through your local Hewlett-Packard Sales Office. Addresses and telephone numbers are
located in a separate document 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

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:

• A Assembly

• E Miscellaneous Electrical Part

• F Fuse

• H Hardware

• MP Mechanical Part

• W Cable
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Exploded View
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Exploded view of the HP 1660 logic analyzer.
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( HP 1660 Series Replaceable Parts

Ref. HP Part
Des. Number QTY Description

Exchange Board Assembly
01660·69514 Exchange Board Assembly· CPU
01660-69517 Exchange Board Assembly-ACn 128 CH (HP 1660C, HP 1660CS)
01660-69518 Exchange Board Assembly-ACn 96 CH (HP 1661 C, HP 1661CS)
01660-69519 Exchange Board Assembly-ACn 64 CH IHP 1662C, HP 1662CS)
01660-69521 Exchange Board Assembly-ACn 32 CH IHP 1663C, HP 1663CS)
01660-69520 Exchange Board Assembly-Oscilloscope (HP 1660CS-series only)

HP 1660 Series
Al 01660-66502 1 Board assembly-keyboard
A2 01660-66514 1 Board assembly· CPU
A3 01660-66515 1 Board Assembly· I/O
A3 01660-66516 1 Board Assembly -110 (required with LAN option)
A4 01660-66517 1 Board assembly-ACn 128 CH IHP 1660C)
A4 01660-66518 1 Board assembly-ACn 96 CH IHP 1661C)
A4 01660-66519 1 Board assembly-ACU 64 CH IHP 1662C)
A4 01660-66521 1 Board assembly-ACn32 CH IHP 1663C)
A5 01660-66520 1 Board Assembly-Oscilloscope (HP 1660CS-series only)

A6 54512-63402 2 Attenuator{HP 1660CS-series only)
A7 01660-61901 1 Switch Actuator

A8 01650-61608 4 Probetip assembly IHP 1660C, HP 1660CS)
A8 01650-61608 3 Probe tip assembly IHP 1661C, HP 1661CS)
A8 01650-61608 2 Probe tip assembly IHP 1662C, HP 1662CS)
A8 01650-61608 1 Probe tip assembly IHP 1663C, HP 1663CS)

A9 0950-2261 Power supply
Al0 0950-2983 Hard Disk Drive
All 5042-1754 Flexible Disk drive
A12 1818-5625 521K x 32 SIMM (factory default)
A12 1818-5624 1024K x32 SIMM (required with LAN option)
A13 2090-0304 Monitor assembly
A14 3160-1013 Fan-tubeaxial

A15 01660-61605 4 Probe cable IHP 1660C, HP 1660CS)
A15 01660-61605 3 Probe cable IHP 1661C, HP 1661CS)
A15 01660-61605 2 Probe cable IHP 1662C, HP 1662CS)
A15 01660-61605 1 Probe cable IHP 1663C, HP 1663CS)

A16 A2839B Mouse

El 5959-9333 Replacement probe leads (5 per package)
E2 5959-9334 Replacement probe grounds 15 per package)
E3 5959-9335 Replacement pod ground (2 per package)
E4 5090-4356 Grabber kit assembly (20 grabbers per package)

~)Fl 2110-0003 Fuse, 250V, 3A, non-time-delay

HI 1400-0611 1 Clamp-cable
H2 01660-09101 4 Ground spring IHP 1660C, HP 1660CS)
H2 01660-09101 3 Ground spring IHP 1661C, HP 1661CS)
H2 01660-09101 2 Ground spring IHP 1662C, HP 1662CS)
H2 01660-09101 1 Ground spring IHP 1663C, HP 1663CS)

H3 01650-46101 2 Locking pin PCB
H4 01660-67601 2 BNC connector assembly
H5 6960-0149 2 Plug-D hole 0.500" (H P1660C-series only)
H8 0515-1363 10 MS 3.0 5TH Tl0 (flexible disk drive, disk drive assembly, handle

plate)
Hl0 0515-0430 12 MS M3 .OXO .5X6MM PH Tl0 (acquisition board. rear panel to

chassis, oscilloscope board on the HP 1660CS series, I/O boardto
rear panel)

Hll 0515-2349 5 MS M3.0 X 0.50· 14MM LG (trim strip cover to cabinet)
H12 0515-1035 2 MSFH M38 Tl0 (line filter)

H13 0515-1103 2 MSFH M310 no (trim strip cover to cabinet)
H14 0515-0664 4 MSPH M312 SMS10 (rearfeetto cabinet)
H15 2950-0072 1 NUTH 1/4-32 .062lintensity adjustment)
H16 2950-0001 2 NUTH 3/8-32 .0931BNC trigger ports)
H17 0535-0056 3 NUT-HEX. (monitor assembly)
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HP 1660 Series Replaceable Parts

Ref. HP Part
Des. Number QTY Description

H2O 0515·0382 3 8M assembly M4 X O.712MM-lG (monitor assembly, handle)
H21 0515·1349 4 SM M3 X0.5 30MM-lG Ifront panel assembly)
H22 0380-1482 2 STDF·HEX .34-IN (Hp·IB cable)

H23 3050·0010 4 WF1.147.312.03Irearfeet)
H24 2190-0009 2 WILl68 .340 .02 (HP-IB cable)
H25 2190·0027 1 WIL.256 .478 .02 (intensity adjustment)
H26 2190·0016 2 WIL.377 .507 .02 (BNC connectors)
H28 0515-1031 4 MSF M3 6no (accessory pouch)

H29 2950·0054 2 NUTH 1/2-28.125 (BNC cal ports, HP 1660CS series onlX)
H30 2190-0068 2 Wll.505 .630 .02 (BNC cal ports, HP 1660CS series only
H31 01650·29101 1 Ground Spring (HP 1660CS series only)
H32 54503·25701 2 Hex Nut (attenuator, HP 1660CS series only)
H33 0515·1246 4 MS M3 xO.5 no (attenuator, HP 1660CS series only)
H34 0403-0179 2 Bumper-adhesive back (hard disk drive)

H35 0380-1927 4 Standoff .185 in. (RS-232, Centronics port to rear panell
H36 2360·0462 4 MSPH 6-32 .25in (hard disk drive)

MPI 01660-61606 Intensity adjustment assembly
MP2 01660·01208 Bracket-disk drive
MP3 3160·0092 Fan guard
MP4 01660-00202 Rear panel
MP5 54501-62702 line filter assembly

MP6 01660-01205 Ground bracket
MP7 01650-01202 Ground bracket
MP8 01660·60001 Cabinet assembly
MP9 01660-04102 Cover assembly
MPIO 54542-44901 Molded overhandle

MPll 01660·01202 1 Handle plate
MP13 35672·21703 2 Strap retainer
MP14 35672-45004 2 Handle end cap
MP15 5041-8801 2 Foot

MP16 1460·1345 2 Tilt stand
MP17 01660-40501 4 Rear foot
MP18 5041-8822 2 Non-skid foot
MP19 01660·45401 1 Circuit board insulator
MP20 01660-01201 1 Circuit board mounting plate

MP21 01660-84501 Accessory pouch
MP22 01660·40502 Trim strip

MP23 01660-94312 ID label (HP 1660C)
MP23 01661·94303 ID label (HP 1661C)
MP23 01662-94303 ID label (HP 1662C)
MP23 01663·94303 ID label (HP 1663C)
MP23 01660·94313 ID labellHP 1660CS)
MP23 01661-94304 ID labellHP 1661CS)
MP23 01662·94304 ID label IHP 1662CS)
MP23 01663·94304 ID label IHP 1663CS)

MP24 01660-94302 1 Line switch label (H P 1660C series only)
MP24 01660-94307 1 Line switch label (H P 1660CS series only)
MP25 01660·41901 1 Elastomeric keypad (HP 1660C series only)
MP25 01660-41902 1 Elastomeric keypad (HP 1660CS series only)
MP26 01660-47401 1 RPG knob
MP27 01660-60002 1 Assembled keyboard panel and label

01660·94303 0 Keyboard label-replacement
01660·45201 0 Keyboard panel-replacement

MP29 01660·44703 Front panel spacer
MP30 01660·44702 Keyboard spacer
MP33 01660·04101 Probe mounting plate (HP 1660C, HP 1660CS)
MP33 01661-04101 Probe mounting plate (HP 1661C, HP 1661CS)
MP33 01662-04101 Proba mounting plate (HP 1662C, HP 1662CS)
MP33 01663·04101 Proba mounting plate (HP 1663C, HP 1663CS)
MP34 01660-04105 Cover Plate (1660C-series only)
MP35 01660-94315 Label-pods and cable
MP36 0361-1272 4 Plastic Push Fastener
MP37 1252·2218 2 20 pos. clip retainer (sweep cable)
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Ref. HP Part
Des. Number UTY Description

MP38 1252-2220 1 34 pas. clip retainer (flexible disk to CPU board)
MP39 8160-0780 1 Ground spring (acquistion board cable connectors)

WI 01650-61613 HP-IB cable
W2 01660-61613 Fan cable
W3 01660-61601 RS-232-C cable
W4 01660-61614 Flexible disk drive cable
W5 01660-61604 Cable - 60 Conductor

W6 01660-61607 Jumper cable assembJy~orange

W7 01660-61608 Jumper cable assembly~wht

W8 54503-61606 Power supply cable

W9 01660-61604 Cable - 60 Conductor (HP 1660CS series only)
WID 01660-61609 Hard disk drive data cable
Wll 01660-61610 Hard disk drive power cable
W12 01660-61611 I/O board cable
W13 01650-61601 Sweep cable (monitor assembly)
W14 16542-61607 Double probe adapter

W15 8120-1521 Power cord - United States {7.5 ttl
W15 8120-1703 Power cord (Option SOD-UK)
W15 8120-0696 Power cord (Option SOl-Austl)
W15 8120-1692 Power cord (Option 902-Eur)
W15 8120-2298 Power cord (Option 90S·Switl
W15 8120-2957 Power cord (Option 912-0en)
W15 8120-4600 Power cord (Option 917-Africa)
W15 8120-4754 Power cord (Option 918·Japan)

lieplaceaOle rarts
Exploded View
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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.
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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

f---
Acquistion Boord Monitor Assem/,

Osc:alosc:cpe I r nl I -Board ""-
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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 rurmi.ng at 25 MHz. The microprocessor controls
all of the fLmctions of the logic analyzer including processing and storing data, displaying data,
and configuring the acquisition ICs to obtain and store data.

System Memory
The system 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 operating 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 Brooktree BT475 RAMDAC color palette and a National Semiconductor LMI882CM 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 controller 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 Ie and then to the PS2 loop. The
microprocessor then reads and interprets the RPG signals and performs the desired tasks.
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lIP-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-bit HP-IB data bits 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 instrument RS-232-C interface is compatible with standard RS-232-C protocol. The
interface consists of a controller and drivers/receivers. 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 parallel data characters for the microprocessor.

The controller contains a baud rate generator that can be programmed from the logic analyzer
front panel for one of eight baud rates. Other RS-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 Assembly 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 board 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 +5 Vde voltage to the probe cables to power logic analyzer
accessories and preprocessors.

Unfiltered voltages of +12 V, -12 V, +5 V, -5.2 V, and +3.5 V are supplied to the acquisition
board where they are filtered 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 components.
Isolation circuitry for the LAN port is included on the 110 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 PS2 controller makes up the PS2 KeyboardIMouse interface. The PS2 controller
interfaces the logic analyzer backplane with the keyboard and/or mouse devices.

I/O Board
The Input/Output (I/O) 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
I/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 pods 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 (HP 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-IO RC network that reduces the amplitude of the data signals as seen by the
circuit board. This adds flexibility to the types of signals the circuit board can read in addition
to improving signal integrity.

The terminations on the circuit board are resistive terminations 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, all data and clock channel pipelines on the circuit board can be tested by the
operating system software from the comparator.

Acquisition
The acquisition circuit is made up of 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 IC to position the master
clock transition where valid data is captured. This procedure greatly reduces the effects of
channel-to-channel skew and other propagation delays.

In the timing acquisition mode, an oscillator-driven clock circuit provides a four-phase,
I DO-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 (lIP 1660CS series only)

AttenuatorlPreamp Theory of Operation
The channel signals are conditioned by the attenuator/preamps, thick film hybrids containing
passive attenuators, impedance converters, and a progranunable 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 progranunable
preamp, to cover the entire sensitivity range.

The input has a selectable I MQ input impedance with ac or de coupling or a 50Q input
impedance with de coupling. Compensation for the passive attenuators is laser trimmed 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 provides a high input impedance for the preamp. The
progranunable 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
channel 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 (YCO), 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 comparators
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 samples 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 ADC, 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 trigger 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 multichannel Schmidt trigger/comparator. 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 Channell, Channel 2, Intermodule Bus (!MB), and external BNC.
The operation of the input channels was discussed previously. The 1MB 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 programmable dividers to provide the rest of the sample frequencies
appropriate for the time range selected. The time 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 occurred, the
Time 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 fme
interpolator. The pulse is equal in width to the time between the trigger and the next sample
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 complete, 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
CompensationiAC 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 Ins.

DC Cal The DC Cal output, a rear panel signal, is used for self-calibration. It is one
output from the I6-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 l6-channel DAC with an accurate reference and
filters on the outputs. It controls channel offsets and trigger levels, and provides the DC
Cal output.
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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 16600108 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 PVoperating
system resides on a separate disk that must be inserted 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 monitors 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 only memory elements,
including the system 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.
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RAM Test
The RAM test checks the video RAM (VRAM), system 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. Mer verifying
correct operation of the VRAM, the System RAM and real time clock RAM are tested in a
similar 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
microprocessor and the data in RAM is intact, and that the memory locations inside the real
time clock IC can store a logical "I" 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-IE 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 system 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 acquisition RAM in the data
acquisition subsystem 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
microprocessor 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
RS-232-C loopback connector must be installed on the RS-232-C connector.

PS2Test
The PS2 test exercises the PS2 interface between the logic analyzer and external keyboard, if
an external keyboard is connected. First, a read/write operation is performed to each of the
registers of the PS2 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 keyboard 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 PS2 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. Also, 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 a 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 bitis set and the test failed.

A "0" in a bit position signifies that the bit is not set and the test passed.

Inlnlnlnl

~~Blf
0914 I I I I I I I I I I I I I I 111olpoSIfions
~

No! Used

16S0Dm05

Status Reporting Message

8-16



I neory OT uperatlon
System Tests (System PV)

Status Bits

Bit 0 The internal registers of the LAN iC are loaded with known test values and then are read. If this bit is not set it implies that
the LAN IC is operating properly and thatthe microprocessor can communicate with the LAN IC. If this bit is set then the
LAN module is not operational and must be replaced.

Bit 1 The CAM IContentAddressable Memoryl bit reports whether the LAN address can be written from the LAN module Static
RAM (SRAM) to the internal memory of the LAN IC. Also, the CAM bit reports whether the LAN address can be written to
SRAM from the LAN IC. If this bit is not set it implies 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 bit is not set then the self-test has detected that the LAN cable is properly connected to the logic analyzer. Ilthis bit
is set then the physical connection of the LAN cable must be checked.

Bit 3 If the Termination bit is set then the self-test has detected an excessive number of collisions. The most probable 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) bit indicates whether the Media Access Control unit on the LAN IC is functioning. If this
bit is 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.

Bit 5 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. Ilthis bit is set then the ENDEC is not
operating properly and the LAN module must be replaced.

Bit 6 The TRANS ITransceiver, such as Ethernettransceiverl bit indicates whether the circuitry between the LAN IC and the LAN
cable is functioning. If this bit is not set, then the path between the LAN cable and the LAN IC is operating properly. If this
bit is set then either the CPU board or the I/O board must be replaced.

Bit 7 Timeout bit If this bit is set then bits 4, 5, or 6will also be set Refer to the appropriate bit for a suggested course of action.

Bit 8 The Tx bit indicates whether the transmission portion of the MAC, ENDEC, or TRANS testfailed. Therefore, the Tx bit is used
in conjunction with bits 4, 5, and 6. Refer to the appropriate bit for the suggested course of action.

Bit 9 The Rx bit indicates whether the receive portion of the MAC, ENDEC, or TRANS test failed. The Rx bit is used in conjunction
with bits 4,5, and 6. Refer to the appropriate bitforthe suggested course of action.

Bit 10 The Parameters bit indicates the integrity of the LAN module self-test parameters. Ilthis bit is not set then the parameters
sent to the self-test routine are correct If this bit is set, then contact your nearest HP Sales and Service Office.

Bit 11 The E2PRDM thatis used to hold the Ethernet address, IP address, and gateway address has been corrupted. If this bit is
set the LAN module must be replaced.

Bits 12-15 NotUsed
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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 self-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 oscillator 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 pod 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 communications test verifies that communications pipeline
between the various subsystems of the IC are operating. Checkerboard patterns of "Is"
and "Os" 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 synchroruzation
signals that are routed from IC to IC are checked. Finally, the lC master clock
optimization path is checked and verified.

Passing the communications test implies that the communications pipelines running from
subsystem to subsystem on the acquisition IC are functioning and that the clock optimization
circuit on the IC is functioning. Also, passing this test implies that the acquisition clock
synchroruzation signals are functioning and appear at the synchroruzation signal output pins
of the acquisition lC.

Memory Test Acquisition RAM is checked by filling the IC RAM with a checkerboard
pattern of "Is" and "Os," then reading each memory location and comparing the test
pattern with known 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
llI H and walking 11011 pattern. The walking Ill" and lion 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 ICs 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 occurrence counter and the sequencer level counter are checked.

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

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 qualifier combinations. The timing acquisition
optimization circuit is then operationally verified. Finally, the timing acquisition
frequency divider (for slower timing sample rates) is checked.

Passing the 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 9-channel comparators. The test menu displays the activity indicators for all
data and clock/data channels, which shouid show transitioning data signals on all channels.

The data input inspection is not an active part of the performance verification. However, the
test is usefui 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 1660GS-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 1660GS-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 compared with known values.

Timebase Test The pre-trigger and post-trigger delay modes are first tested by
progranuning a predetermined time interval in the trigger counters. At the end of the
time intervals, the ann, 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 simulated acquisition. The counter values are then
compared 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
period has elapsed. The clock period time interval is then compared with a known value.

AID Test This test verifies the correct operation of the ND convertor on the board. A
check of the trigger in Trigger Immediate mode is first made. The ND 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 ND
convertor. After each simulated acquisition, the data is compared with known values.

D/A Test This test verifies the correct operation of the D/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 IG is progranuned 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.

1MB 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-IB) 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-IB is a
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 functional 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.

TYPE 57 MICRORIBBON CONNECTOR

OHll

OH32

0103

OHI4

EOJ

OAV

NRrD

NDAC

IFC (Bell

SRO

ATN O.lRE)

SHIELD

0

~
1 " OH,5

2 " 0106

3 15 0107

• 16 DIea
5 17 REN

6 " PIO

7 19 PIO

8 2' PIO

9 21 PIO

" 22 PIO

11 23 PIO

12 2. SIGN

~

TWISTED PAIR WlTH 6

TWISTED PAIR WITH 7

TWISTED PAIR WITH 8

TWISTED PAIR WlTH 9

TWISTED PAIR WITH 10

TWISTED PAIR WlTH 11

AL GROUND

SHOULD 8E GROUNDED
NEAR TERMINATION Of
OTHER WIRE OF TWISTED PAIR

HP-IB Interface Connector
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RS-232-C

The logic analyzer interfaces with RS-232-C conunlmication lines through a standard
25 pin D connector. The logic analyzer is compatible with RS-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 RS-232-C connectors are listed in the following table.

RS-232-C Signal Definitions

Pin Function RS-232-C Signal Direction and Level
Number Standard

1 Protective Ground AA Nol applicable

2 Transmitted Dala (TD) BA Data from Mainframe
High = Space = "0"= +12 V
Low = Mark = "1" =-12 V

3 Received Dala IRD) BB Data to Mainframe
High = Space = "0" = +3 V10 +25 V
Low = Mark = "1" =-3 Vlo -25 V

4 Requeslto Send IRTS) CA Signal from Mainframe
High = ON =+12V
Low=OFF=-12V

5 Clear 10 Send (CTS) CB Signal 10 Mainframe
High = ON = +3 Vlo +12V
Low = OFF =-3 V10 -25 V

6 Dala SelReady IDSR) CC Signal to Mainframe
High = ON =+3 V10 +25 V
Low = OFF =-3Vlo -25 V

7 Signal Ground AB Nol applicable

8 Dala Carrier DelecllDCD) CF Signal 10 Mainframe
High = ON =+3 Vlo +25 V
Low = OFF =-3 Vlo -25 V

20 Dala Terminal Ready IDTR) CD Signal from Mainframe
High=ON=+12V
Low=OFF=-12V

23 Dala Signal Rale Selector CHICI Signal from Mainframe
Always High = ON =+12 V
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© Copyright Hewlett
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All Rights Reserved.

Reproduction, adaptation, or
translation without prior written
permission is prohibited, except as
allowed under the copyright laws.

Restricted Rights Legend
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restrictions set forth in
subparagraph (e) (I) (ti) of the
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DFARS 252.227-7013.
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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,
including, but not limited to,
the implied warranties of
merchantability or fitness for a
particular purpose.
Hewlett~Packardshall not be liable
for errors contained herein or for
damages in corrnection 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 I instrument (provided with
terminal for protective earthing).
Before applying power, verify that
the correct safety precautions are
taken (see the following warnings).
In addition, note the external
markings on the instrument that
are described under "Safety
Symbols.1I

Hewlett~Packard

P.O. Box 2197
1900 Garden of the Gods Road
Colorado Springs, CO 80901

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 only be
inserted in a socket outlet
provided with a protective earth
contact. You must not negate the
protective action by using an
extension cord (power cable)
without a protective conductor
(groWlding). Grounding one
conductor of a two-conductor
outlet is not sufficient protection.

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

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

• If you energize this instrument
by an auto transformer (for voltage
reduction), make sure the common
terminal is connected to the earth
terminal of the power source.

• Whenever it is likely that the
ground protection is impaired, you
must make 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 instrument in such an
environment constitutes a defmite
safety hazard.

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

• Capacitors inside the instrument
may retain a charge even if the
instnunent 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 qualified maintenance
personneL

Safety Symbols

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

Hazardous voltage symbol.

~
Earth terminal symbol: Used to
indicate a circuit corrunon
cormected to grounded chassis.

WARNING

The Warning sign denotes a
hazard. It calls attention to a
procedure, practice, or the like,
which, if not correctly performed
or adhered to, could result in
personal injury. Do not proceed
beyond a Warning sign until 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, could result in
damage to or destruction of part or
all of the product. Do not proceed
beyond a Caution symbol until the
indicated conditions are fully
understood or met.



ProductVVarranty
This Hewlett~Packardproduct has
a warranty against defects in
material and workmanship for a
period of one year from date of
shipment. During the warranty
period, Hewlett~PackardCompany
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.

For 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 products
returned to Hewlett-Packard from
another country.

Hewlett~Packardwarrants that its
software and finnware designated
by Hewlett-Packard for use with an
instrument 'Will execute its
programming instructions when
properly installed on that
instrument. Hewlett-Packard does
not warrant that the operation of
the instrument software, or
fIrmware will be wUnterrupted or
error free.

Limitation ofVVarranty
The foregoing warranty shall not
apply to defects resulting from
improper or inadequate
maintenance by the Buyer,
Buyer-supplied software or
interfacing, unauthorized
modification or misuse, operation
outside of the environmental
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 liable 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~Packardproducts.

For any assistance, contact your
nearest Hewlett-Packard Sales
Office.

Certification
Hewlett-Packard Company
certifies that this product met its
published specifications at the
time of shipment from the factory,
Hewlett-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-8eries Logic
Analyzers Service Guide.

Publication number 01660~97022
Printed in USA.
Edition dates are as follows:

First 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 expect a
one~to-one correspondence
between product updates and
manual updates.



DECLARATION OF CONFORMITY
according to ISO/lEG Guide 22 and EN 45014

Manufacturer's Name:

Manufacturer's Address:

declares, that the product

Product Name:

Model Number(s):

Product Option(s):

Hewlett-Packard Company

Colorado Springs Division
1900 Garden ofthe Gods Road
Colorado Springs, CO 80907 U.S.A.

Logic Analyzer/Digitizing Oscilloscope

HP 1660C, 1661C, 1662C, 1663C
HP1660CS, 1661 CS, 1662CS, 1663CS

All

conforms to the following Product Specifications:

Safety: IEC348:1978/ HD 401 Sl:1981
UL 1244
CSA-C22.2 No. 231 (Series M-89)

EMC: CISPRll:1990/EN55011:1991 Group 1 Class A
IEC 555-2:1982 +A1:1985 / EN 60555-2:1987
IEC 555-3:1982 +A1:1990 / EN 60555-3:1987 +A1:1991
IEC 801-2:1991 / EN 50082-1 :1992 4 kV CD, 8 kV AD
IEC 801-3:1984 / EN 50082-1 :1992 3VIm, {1 kHz 80% AM, 27-1000 MHz}
IEC 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 ofthe Low Voltage Directive
73/23/EEC and the EMC Directive 89/336/EEC and carries the CE marking accordingly.

This product was tested in atypical configuration with Hewlett-Packard test systems.

Colorado Springs, 10/3/95 ~/~t/' ~Strathman, Quality Manager

European Contact: Your local Hewlett-Packard Sales and Service Office or Hewlett-Packard GmbH, Department ZUI
Standards Europe, Herrenberger Strasse 130, D-71034 Btiblingen Germany (FAX: +49-7031-14-3143)
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