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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
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WARRANTY

This Hewlett-Packard system is warranted against defects in material and workmanship for a period
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other cases, products must be returned to a service facility designated by HP.

For products returned to HP for warranty service, Buyer shall prepay shipping charges to HP and
HP shall pay shipping charges to return the product to buyer. Buyer shall pay all shipping charges,
duties, and taxes for products returned to HP from another country.

HP warrants that its software and firmware designated by HP for use with an instrument will
execute its programming instructions when properly installed on that instrument. HP does not
warrant that the operation of the instrument, or software, or firmware will be uninterrupted and
error free.

LIMITATION OF WARRANTY

The foregoing warranty shall not apply to defects resulting from improper or inadequate
maintenance by Buyer, Buyer supplied software or interfacing, unauthorized modifications or
misuse, operation outside of the environmental specifications for the products, or improper site
preparation or maintenance.

NO OTHER WARRANTY IS EXPRESSED OR IMPLIED. HP SPECIFICALLY DISCLAIMS THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR

PURPOSE.
EXCLUSIVE REMEDIES

THE REMEDIES PROVIDED HEREIN ARE BUYERS SOLE AND EXCLUSIVE REMEDIES, HP
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-Packard products.

For any assistance, contact your nearest Hewlett-Packard Sales and Service Office, Addresses are
provided at the back of this manual.
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PREFACE

PURPOSE OF THIS MANUAL

This manual deals with front panel operation and remote programming of the HP 8180A/B, 8181A/B
and HP 8182A/B instruments. It can be used both as a training manual for new users, or as a reference
work for experienced users.

AUDIENCE

This manual is intended for the user of any of the single instruments HP 8180A/B, HP 8181 A/B and HP
8182A/B, or of the HP 81810S IC Design Verification System. If you require more information on any
of the hardware or software of the HP 81810S system, refer to the additional manuals listed in the
Related Publications.

RELATED PUBLICATIONS

Title HP Part no.
HP 81810A System Software Manual 81810-90001
HP 81804A CAE Link Users Manual 81804-90001
HP 81810S System Configuration Manual 81810-90010

HP 8180A/B Data Generator

HP 8181A/B Data Generator Extender

HP 8182A/B Data Analyzer

Operating and Programming Manual 08180-900606
(This manual)

HP [5466A 256 Pin Testhead
Operating and Programming Manual 15466-90001

iii



CONTENTS

Chapter 1, "General Information” contains general information on topics such as product
overview, safety aspects, full specifications and a list of all options and accessories.

Chapter 2, "Installation Procedures" describes the steps when inspecting the newly arrived
equipment, and gives the procedure when claiming for damage, It then deals with the power
requirements of the equipment and gives the procedures for its installation for use on the
bench. Rack installations are covered in the System Configuration Manual. Finally, the
chapter provides guidelines on storing and shipping the equipment.

Chapter 3, "Generator Operation" gives tutorial and reference information on the front panel
operation of the HP 8180A/B Generator, describing in sequence all of the Operating Pages
of the instrument. It uses numerous examples to illustrate and clarify in step-by-step
procedures the various operating procedures.

Chapter 4, "Analyzer Operation" gives tutorial and reference information on the front panel
operation of the HP 8182A/B Analyzer, describing in sequence all of the Operating Pages of
the instrument. It uses numerous examples to illustrate and clarify in step-by-step procedures
the various operating procedures.

Chapter 5, "Increasing Generator and Analyzer Channel Count" shows how the stimulus
channels can be increased with the use of up to two HP 8181A/B Generator Extenders per
HP 8180A/B Generator or by using two generators in parallel. On the analysis side it shows
how to increase the channel count by operating two analyzers in parallel.

Chapter 6, "Device Measurements" describes several parametric tests on an AM 2909A
Sequencer, which the user can himself perform, putting into practice what he has learned so
far.

" Chapter 7, "Generator Programming" familiarizes the user with generator programming

techniques. It uses HP BASIC as the computer programming language.

Chapter 8, "Analyzer Programming”" familiarizes the user with analyzer programming

" techniques. It uses HP BASIC as the computer programming language.

Chapter 9, "Programming Examples" shows how to program the equipment to perform the
. tests done manually in Chapter 6.

Chapter 10, "Syntax Diagrams" lists all HP-IB commands for programming the equipment,
together with their correct syntax. The commands are listed in alphabetical, as well as
Operating Page order.

Chapter 11, "Generator Performance Verification" gives the procedures to verify in-spec
performance of the HP 8180A/B Generator and the HP 8181A/B Generator Extender.

Chapter 12, "Analyzer Performance Verification" gives the procedures to verify in-spec
performance of the HP 8§182A/B Analyzer.

Appendix A, "Generator Standard Set" lists the standard (default) set of generator parameters.

Appendix B, "Analyzer Standard Set" lists the standard (default) set of analyzer parameters.
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Introduction

Chapter 1
General Information
1-1 Introduction

This Operating and Programming Manual contains information required to install, operate, program, and
test the Hewlett-Packard Models 8180A/B, 8181A/B and 8182A/B, the Data Generator, the Data
Generator Extender and the Data Analyzer respectively. The A-version of these instruments has memory
depth of 1024 words, the B-version 16384 words.

Figures 1-1 and 1-2 show the generator (with extender) and the analyzer respectively, together with their
accessories. Only the signal cables are supplied with each instrument. The number of cables supplied
with each depends on the number of channels fitted. The cable accessories shown at the bottom of each
figure must be ordered separately under their respective part numbers. The generator extender has a
blank front panel with an on-off switch. The electrical and mechanical interconnecting accessories for
the extender (shipped with the instrument) are shown in Figure 1-3.

A mains power cable correct for the country of destination and a spare fuse of the correct rating for
the country of destination (both not shown) are included with each instrument.

This chapter covers instrument identification, description, specifications, options, accessories and other
basic information.

on am—

= ®moDa :
; oD
=T=1=1=| m;_; | EXTENDER

Qs I | l

— mx‘:\:lenfm

HP 1540398 WP 15416 HP 154118 HP 15415A

’ HP 15426A @
WP 15422A/B/C

ORDERABLE EXTRA J SUPPLIED WITH INSTRUMENT

8686

Figure 1-1. HP 8180A/B Data Generator (with HP §181A/B Extender) and Accessories

<
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Safety Considerations

ety vase HP 15407R/8/C SUPPLIED WITH INSTRUMENT
Ee o -
=55 (258 _ |
228838 1883

10:

— mnsg]ﬁ |

HP 15409A HP 1S410R HP 1S411A HP 15415A

HP 15426A @
J

SUPPLIED HITH INSTRUMENT

ORDERABLE EXTRA

Figure 1-2. HP 8182A/B Data \Analyzer and Accessories

CmeE”

88181-61603
High Speed Interface Cable

110

S061-9693
Lock Link Items

Figure 1-3. Mechanical and Electrical Interconnecting Accessories for the Extender

@8181-61664
Low Speed Interface Cable

1-2 Safety Considerations

The Models 8180A/B, 8181A/B and 8182A/B are Safety Class 1 ihstruments (instruments with an
exposed metal chassis that is directly connected to earth via the power supply cable).

Before operation, the instruments and manual, including the red safety page, should be reviewed for
safety markings and instructions. These must then be followed to ensure safe operation and to maintain
the instruments in a safe condition.
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Brief Description of Instruments

1-3 Instruments Covered by the Manual

Attached to the rear of each instrument is a serial number plate (Figure 1-4). The first four digits of the
serial number only change when there is a significant change to the instrument. The last five digits are
assigned to instruments sequentially. The contents of this manual apply directly to the instrument serial
number quoted on the title page (or to all instruments if stated). For instruments with higher serial
numbers, refer to the Manual Change sheets supplied with this manual. In addition to change
information, the Manual Change sheets may contain information for correcting any errors in the
manual.

To keep this manual as up-to-date and accurate as possible, Hewlett-Packard recommends that you
periodically request the latest Manual Change supplement. The supplement for this manual is identified
by a print date and part number, both of which appear on the title page. Complimentary copies of the
supplement are available from Hewlett-Packard.

HEHLETT-PRCKRRD GFBH
SERIAL NO.
2640 G BB140

Made in Fed. Rep. of GermanyJ

Figure 1-4. Serial Number Plate

1-4 Brief Description of Instruments

The 8180A/B is a modular, high speed (50MHz) programmable data generator for the stimulation of
multi-channel digital circuits. It has the capability to control up to two 8181A/B Data Generator
Extenders. By combining the 8180A/B (with or without the 8181 A/B) and the 8§182A/B Data Analyzer, a
complete stimulus/response system for ac-parametric hardware analysis of digital ICs, boards and
modules can be set up. Both the generator and the analyzer have an operating concept based around a
CRT and softkeys. Remote program control over the HP-IB is straightforward since every parameter
can be directly accessed. (HP-IB is the Hewlett-Packard Interface Bus, Hewlett-Packard’s implementation
of ANSI/IEEE Standard 488 - Standard Digital Interface for Programmable Instrumentation.

Possible 8180A/B and 8181A/B Configurations

The 8180A/B Data Generator contains up to 16 data channels. The data channel count can be extended
by adding up to two 8181A/B Data Generator Extenders. Each extender contains up to 24 data
channels. The complete data generator configuration is controlled via the 8180A/B and contains up to
64 parallel data channels in total. Also, two 8180A/B Data Generators can be synchronized, allowing the
configuration to be expanded up to 128 channels.

<

Revision 1.0, May 1987 ' 1-3



Specifications Options, Accessories
Summary of the 8180A/B and 8181A/B Features

1Hz-50MHz data rate

8-64 NRZ-channels (non-return-to-zero)

up to 8 RZ-channels (return-to-zero) with 100ps resolution for delay and width
two clock channels with 100ps resolution for delay and width

1 kbit memory/channel, non-volatile for A-version

16 kbit memory/channel, non-volatile for B-version

-2V to +17V into open (-2V to +5.5V into 50 Ohm with 10 mV resolution)

3.5 ns transition times for TTL, typically 1.5 ns for ECL

comfortable data pattern editing; convenient softkey operation

full HP-IB programmability

Possible 8182A/B Configurations

The 8182A/B Data Analyzer contains up to 32 data channels. The data channel count can be extended
by connecting two or three 8182A/B Data Analyzers in parallel.

Summary of the 8182A/B Features

1Hz-50MHz data rate (synchronous and asynchronous)

8-32 channels

1 kbit memory/channel, non-volatile for A-version

16 kbit memory/channel, non-volatile for B-version

delayable sampling point referenced to the active clock edge with 100ps resolution
real time window compare with 100ps resolution for window width and placement
glitch detection and storage

-2V to +17V into open (-2V to +5.5V into 50 Ohm with 10 mV resolution)

3.5 ns transition times for TTL, typically 1.5 ns for ECL

comfortable compare pattern editing; convenient softkey operation

full HP-IB programmability

1-5 Specifications, Options, Accessories

Instrument specifications for the 8180A/B, 8181 A/B and 8182A/B are listed below. These specifications
are the performance standards or limits against which the instruments are tested.
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Specifications Options, Accessories

If not otherwise mentioned, specifications are valid ot the end of the supplied dota cables (1.5m....4m length)

Vector Memory HP 8180A/B Generator HP 8181A/B Extender
vector depth (A/B version) 1k/16k words 1k/16k words
max. vector width 16 channels 24 channels
memory loading ond editing )
data code BIN, OCT, HEX, DEC
address code OCT, HEX, DEC The Extender has no display and no
_ front panel. Data entry via the
data entry front panel or HP-IB Generator’s front panel or HP-IB.
displayed channel order user defined For data ond oddress codes/editing
line edit insert, delete, copy, move, macro see Generator.
channel edit clear, set, copy, PRBS,
counts, entry mask
Outputs
clock channels 2 (RZ-type) The Extender has no clocks
strobe channels 1 (it can either be an NRZ data
channel or the reference clock) The Extender has no strobe channel
strobe levels TTL settings: high>=2.4V, low<=0.2V
ECL settings: high>=-0.8V, low<=-1.7V
Levels are valid for operating into SO Ohm
(voltage doubles, if no load is connected).
strobe pulse width in 10ns * 3ns
clock mode
data channels 8....16; expandable in modules of 4 8....24; expandable in modules of 4
NRZ 8....16; expandable in modules of 4 (NRZ~—types only)
RZ 0......8; expandable in modules of 4
output impedance of data 50 Ohm
channels, clocks and strobe Load condition is selectable in common for 50 Ohm or high impedance
output levels of output driver from 50 Ohm | output driver from 5()( Ohm )
into 50 Ohm (voltage doubles, into high impedance (>=10kOhm
Generator and Extender if no load is connected) | _
high level range -1.5V to +5.5v I =1.0V to +17.0V
low level range —-2.0V to +5.0v -2.0V to +16.0V
resolution 10 mv 20mV; (for V out>10V: 100mvV)
amplitude range 0.5V to 5.5v 1.0V to 17.0V
level accuracy ofter.... ...20 ns settling time: ...40 ns settling time:

+0.5% of level £3% of amplitude £30mV
For 4m coble length :
high level: ~0.5%/~-1.5% of |nigh level]
+2%/-4% of amplitude ¥ 30mv
low level: ~0.5%/~1.5% of |high level]
+4%/-2% of amplitude £ 30mv
(add £ 30mV for amplitudes <0.7V)

I
|
|
I
I
I %0.5% of level £ 3% of
|
I
) I
level accuracy after.... ...1 ms settling time: : ...1 ms settling time:
|
I
|
|
|
|
|

amplitude * 60mVv
(addt 60mV for amplitudes <1.5V)

* 0.5% of level T 30mv * 0.5% of level + 60mv
(0ddt 30mvV for amplitudes <0.7V) (add* 60mV for amplitudes <1.5V)

transition times (10%...90%) <3ns + |amplitude] x 0.2ns/V <3ns + |amplitude| x 0.5ns/V
( (add 0.2ns for cable iength >1.5m) (odd 0.2ns for cable length >1.5m)

typ. transition times for 1.7ns f

ECL levels (20%...80%) 1:5ns (1708 for oodte ---

preshoot, overshoot, ringing max. £ 10% of amplitude max.t 10% of amplitude

(mox. +8% / —=12% of amplitude
for cable length >1.5m)

(max. +8% / —12% of amplitude
for cable length >1.5m)

<
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Specifications Options, Accessories

Outputs

(continued)

HP 8180A/B Generator HP 8181A/B Extender

video output

Timing

composite video signal, negative
SYNC 1.0 Vpp into 75 Ohm typ.
(recommended monitor HP 82913A)

not applicable

general

clock and data frequency
(the Extender no clock ch is)

range
resolution
accuracy
repeatability
jitter (max)

channel skew
(A version in brackets)

delgy  (clocks & data channels
except Generator’s NRZ channels)
range
resolution

accuracy
repeatability
max. jitter
max. delay

width

range
resolution
accuracy
repeatability
max. jitter
maox. width

(clocks & RZ channels)

Timing specs are valid for operation into 50 Ohm. Skew and delay specs are valid for
the 50% points of a signal with 2.5V amplitude. For different amplitudes:

0.2ns x (omplitude - 2.5V)
v

delay changes with

0.2ns x Joamplitude - 2.5V|
v

and skew changes with

Delay is measured with respect to the strobe output (clock mode), TTL setting, 50% point
of amplitude.

1.05Hz...50MHz
3 digits
T 5% of prog. value
factor 4 better than accuracy
* (0.2% of period setting + 100ps)
+ 2 Extenders)

)ns for a 128 channel system (2 Generators + 4 Extenders)
(RZ delays progremmed to zero)

( £1.0)ns for a 64 channel system (1 Generator
(*20

0.0ns....QBOms
3 digits (exception: 90ns...100ns
and 990ns...1.0us, 2 digits)
best case 100ps
* 5% of progrommed value T 1ns
factor 4 better than accuracy
* (0.2% of delay setting + 150ps)
90% of period — 18ns

0.0ns....950ms

3 digits (exception: 90ns...100ns
and 990ns...1.0us, 2 digits)
best case 100ps

1 5% of programmed value * 1ns
factor 4 better than accuracy
* (0.2% of delay setting + 150ps)
90% of period — 18ns

10.0ns...950ms
3 digits (best case 100ps)

* 5% of programmed value t 1ns
factor 4 better than accuracy
1(0.2% of width setting + 150ps)
90% of period — 8ns

not applicable
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Specifications Options, Accessories

Inputs

HP 8180A/B Generator

HP 8181A/B Extender

All inputs are edge triggered and
con be enabled or disabled
independently

available control inputs

input impedance

threshold range

threshold accuracy
threshold overdrive

min. pulse width at thresh
active edge

max. input voltage

min. amplitude

HP-IB

ext. CLOCK

STOP

BREAK

RUN (GATE)
50 Ohm / 100K Ohm (selectable)
—=10V...+10V with 100mV resolution
+ 3% of programmed value  50mv

>= 100mV
8 ns
pos. or neq. (selectable)

* 10V into 50 Ohm, 20V into 100k Ohm

250mVpp

Extender is controlled via Generator’s
control inputs

general

programming times

(time to execute o message, typ.)
period
delay, width
level

transfer times
(time to receive @ message, typ.)

transfer time
for <=255 characters
number of characters
per command
vector memory load
time, typ.
formatted (HEX),
16 channels
64 channels
unformatted,

16 channels
64 channels

All doto, parameters and modes are
programmable via HP-IB. With a specific
commoand the display of the Generator
may be used as o format free, general
purpose alphanumeric display (monitor).

45 ms
10 ms
12 ms

<= 60us per character
4...6 for modes,
6..11 for levels and timings

HP 8180B with
16k chan.depth

HP 8180A with |
1k chan.depth |

______ Q===
10 sec | 180 sec
30 sec | 500 sec
|
400 msec | 120 msec *
900 msec | 460 msec «

+ HP 9000 Series 300 controller
with 98620-66502 DMA card

The HP 8181A/B programming is performed
vio the Generators HP—IB interface. The
Extender is directly connected to the
Generator’s processor bus.

vector, parameter and
mode storage capability
(non~volatile)

<
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3 programmable parameter/mode sets
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Specifications Options, Accessories

General

HP 8180A/B Generator

HP 8181A/B Extender

recalibration period
warm—up time
environmental (A/B version)

storage temp.
operating temp.
max. operating
humidity ot 40°C

power

weight

dimensions

1 year
30 minutes

- 40°% ... 75% /- 40°% ... 75%
0°C ... 50°% / 5°c ... 40°C

95% RH. /

80% R.H.

Ordering Information

115/230V rms +10%,-22%; 48...66Hz;
800VA, 460W max.

. net 19.0 kg (42 Ibs)
shipping 26.0 kg (58 Ibs)

HP 8180A/B
Data Generator

178 mm

l 426 mm

{7 x 16.8 x 19.7 inch)

115/230V rms +10%,—-22%; 48...66Hz;
700VA, 410W max.

net 18.5 kg (41 Ibs)
shipping 23.5 kg (52 Ibs)

HP 8181A/B
Data Generator
Extender

178 mm

300 1

426 mm I

T

(7 x 16.8 x 19.7 inch)

the basic version contains

options

retrofit options

Data Generator: HP 8180A/B

2 clock channels
1 strobe channel
8 NRZ data channels

accessories: one set of clock cables
two sets of data cables
1 x 15426A receptacles

operating & programming manual
for HP 8180/81/82 A/B

001 4 odditional NRZ data channels (incl.

one set of data cables, 1 x 15426A)

4 additional RZ data channels (incl.
one set of data cables, 1 x 15426A)

002

907 front handle kit

(part no. 5061-9690)

908 rack flange kit

(port no. 5061-9678)
rack flange and front handle com-
bination (port no. 5061-9684)

additional operoting & programming
manual (HP 8180/81/82 A/B)

909

916

81801A/B retrofit of option 001 at
HP office

81802A/B retrofit of option 002 at
HP office

Generator Extender: HP 8181A/B

8 NRZ data channels

accessories: two sets of data cables
1 x 15426A receptacles

no separate manual, information is
part of the HP 8180A/B manual

001 4 additional NRZ data channels (incl.

one set of data cables, 1 x 15426A)

907 front handle kit

(port no. 5061-9690)
rack flange kit
(part no. 5061-9678)

rack flange and front handle com-—
bination (part no. 5061-9684)

908

909

81801A/B retrofit of option 001 at
HP office
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Specifications Options, Accessories

If not otherwise mentioned, specifications are valid at the front—end of the active probes (1.5m....4m cable length)

Vector Memory

HP 8182A/B Data Analyzer

vector depth
max. vector width
expected data memory
loading and editing

data code

address code

data entry

displayed channel order

line edit

channel edit

Inputs

1k/16k words (A/B version)
32 channels

BIN, OCT, HEX
DEC
Keyboard, HP—IB or read~in from DUT
user defined
insert, delete, word mask (don’t care)
clear, set, copy, exchange, mask (don’t care)

data channels
input impedance
input capacity
overvoltage protection
max. input amplitude
threshold range
threshold resolution’
threshold set

single thresh. accuracy
dual thresh. accuracy
lower thresh.
upper thresh.

min. difference between

upper and lower thresh.
max. input signal devi—
ation from any threshold
threshold overdrive

level detection accuracy
50ms after input signal
transition

clock input

input impedance

input capacity
overvoltage protection
max. input amplitude
hysteresis symmetrical
to threshold

threshold overdrive

min. clock pulse width
at threshold
min. clock slew rate

<.
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The clock and dato inputs are active probes.
8....32; expandable in modules of 8
1 MOhm* 5% typ.
<= 7pF typ.
+ 100V continuous
10Vpp (for amplitudes up to 10Vpp refer to operating manual)
=10V....+10V
10mv
6 single and 6 dual threshold voltage sets can be programmed.
Any of these sets can be assigned to any dota input channel

2% of prog. value £ 10mv.

* 2% of prog. value £10mv
* 1% of prog. upper thresholdt 1% of lower threshold
1% of prog. lupper minus lower] threshold ¥ 10mV
100mVv

10V
>= 10(20+)% of amplitude or

>= 50(150%)mV, whichever is bigger
actual threshold * 15mv

() value for input
cables >1.5m

The clock input threshold voltage is individually programmable.
The aoctive clock slope is selectable to be positive, negative or both

1 MOhmZ 5% typ.
<= 7pF typ.
* 100V continuous
10Vpp (for amplitudes up to 10Vpp refer to operating manual)
100mV max.

>= 10(20%)% of amplitude or
>= 100(200+)mV, whichever is bigger

5 ns

(*) value for input
cables >1.5m

10 V/us



Specifications Options, Accessories

Inputs  (continued)

HP 8182A/B Data Analyzer

control inputs

clock qualifier
trigger arm
trigger qualifier
external stop

input impedance
threshold range
threshold resolution
threshold accuracy
threshold overdrive
max. input voltage
min. amplitude
min. pulse width at
thresh.

setup time

hold time

Timing

-0V ... +10 V
10 mv

for each input an individual threshold can be set up

1 (level triggered, active level: high, low or don’t care)
1 (edge triggered, active slope: pos., neqg. or don’t care)

1 (level triggered, active level: high, low or don’t care)
1 (edge triggered, active slope: pos., neg. or don’t care)

50 Ohm or 100k Ohm typ. (selectable for each input independently)

* 3% of prog. value 150 mv

2100 mv

250 mvpp
8 ns

5 ns
0 ns

+10 V in to 50 Ohm, £20 V in to 100k Ohm

Timing specifications apply for equal amplitudes of clock and data inputs, 20.5 Vpp, with threshold
programmed to the middle between high and low level of input signal.

... in standard analysis mode

« In real time

compare mode

external clock operation
max. clock frequency
prog. clock delay range
clock delay resolution

sampl. point accuracy

sampl. point repeatability

max. clock delay
min. detectable pulse and
glitch width at threshold

channel skew

internal clock operation
prog. clock period range
clock period step

clock period accuracy
min. detectable pulse and
glitch width at threshold

channel skew

1-10

50 MHz

0...1 sec.

3 digits

(best case 100 ps)

+ 5% of prog. clock
delayt 1 ns

(clock input to dota channels,
including channel skew; this
specification replaces setup
ond hold time specifications)

factor 4 better than
accuracy

95% of period — 1ns

5 ns (6 ns for

4m cable length)

+1ns around sampling point

20ns....1.0s (1Hz...50MHz)
1-2-5 sequence

0.01% of prog. period

5 ns (6 ns for

4m cable length)

<2ns

max. clock frequency
prog. compare window
delay range

compare window delay
resolution

max. compare window delay

compare window delay
accuracy

compare window delay
repeatability

prog. compare window
width range

compare window width
resolution

max. compare window width

compare window width
accuracy

compare window width
repeatability

min. pulse width
at threshold

min. error width
channel skew

50 MHz
0....1.0s
3 digits

(best case 100ps)

95% of period — 1ns
15% of prog.
valuet 2ns

factor 4 better
than accuracy

10.0ns....1.0s

3 digits
(best case 100 ps)

95% of period — 9ns
1 5% of prog.
valuet ins

factor 4 better
then accuracy

5 ns (6 ns for
4m cable length)

Sns

+1ns around window edges

Revision 1.0, May 1987



Specifications Options, Accessories

Triggering

HP 8182A/B Data Analyzer

trigger condition
depends on...

Outputs

— the two control inputs: "trigger arm”
“trigger qualifier"

— the trigger word across all channels

— the trigger word counter (range: 1....16)

— the digital trigger deloy (range: 0....65535 clock periods)
(The trigger condition can be selected to start or to stop the analysis)

available indicator outputs

high level
low level
transition times

propagation delay for
pulsed and latched error
output signal with respect
to data probe input

video output

HP-IB

real time error output
latched error output
trigger word match output
active state indicator
clock output

2.5V typ. levels apply when driving into 50 Ohm load
oV typ. (voltage doubles, if no load is connected)
<4ns
60 ns typ.

composite video signal, negative SYNC 1.0V into 75 Ohm typ.
(recommended monitor HP 82913A)

general

programming times
(time to execute o message, typ.)
int. clock period
delay, width
threshold
run

transfer times
(time to receive a message. typ.)

transfer time
for <= 255 characters

number of characters
per command

expected vector memory
load time, typ.

formatted (HEX),
8 channels
32 channels

- unformatted,
8 channels
32 channels

word mask

AN

Revision 1.0, May 1987

All data, parameters and modes are programmable via HP—IB. With a specific command the
display of the Analyzer moy be used as a format free, general purpose alphanumeric display
(monitor). Times are measured by programming with the HP 9826A computer and remote
message page of 8182A/8B active.

7 ms
24 ms
70 ms

6 ms (except first run command in real time compare mode: 550 ms (A version) 150 ms»(ﬂ version))

<75 us per character

4.6 for modes,
6...11 for thresholds and timing

HP 8182B with
16k chan.depth

HP 8182A with '
1k chan.depth

21 sec X 181 sec > 9000
*H series
37 sec : 472 sec 300 controller
! with 98620—
90 ms : 60 ms 66502 DMA card
320 ms : 230 ms =
: 170 ms =



Specifications Options, Accessories

HP-IB

(continued)

HP 8182A/B Data Analyzer

captured vector memory
load time, typ.

formatted (HEX),

HP 8182B with
16k chan.depth

HP 8182A with
1k chan.depth

------------ [
8 channels 9 sec : 152 sec + HP 9000 series
32 channels 18 sec : 281 sec 300 controller
' with 98620-66502
unformatted, . DMA cord
8 channels 90 ms ' 100 ms »

32 channels 320 ms ' 360 ms «
error map : 260 ms =
vector, parameter and 1 active operating data/parameter/mode set
mode storage capability 3 programmable parameter/mode sets
(non—volatile) 1

standard parameter/mode set

General
recalibration period 1 year
warm—up time 30 minutes
environmental (A/B version)

storage temp. - 40°C ... 75°c /- 40%C ... 75%C

operating temp. 0°C .... 50°C/ 5°C ... 40°C

max. operating 95% R.H. / 80% R.H.

humidity at 40°C
power 115/230V rms +10%, —22%;.48...66Hz

900VA max, S10W max.
weight net 20.0 kg (44 Ibs)
shipping 27.0 kg (60 Ibs)
dimensions .
£ HP 8182A/B
g Data Analyzer | /o

Ordering Information

426 mm

E

(7 x 16.8 x 19.7 inch

Analyzer

the basic version contains

options

retrofit option

1-12

HP 8182A/B

8 data channels
accessories:  one set of clock probes

two sets of data cables with probes
1 x 15426A receptacles, 2 x 15408A set of grabbers
operating & programming manual

001 8 dota chonnels (incl. data cables with probes, 1 x 15426A, 2 x 15408A)
907 front handle kit (part no. 5061-9690)

908 rack flange kit (port no. 5061-9678)

909 rack flange kit and front handie combination (part no. 5061-9684)

916 additional operating & programming manual (HP 8180/81/82 A/B)
81821A/B  retrofit of option 001 at HP office
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Specifications Options, Accessories

Optional Accessories

HP Number
15406A/B/C *

15407A/B/C *

description

clock probe

(cable length: A=1.5m B=24m C=4m)
cable set with probes for 4 data channels
(cable length: A=1.5m B=24m C=4m)

useful for:

HP 8182 A/B

HP 8182 A/B

15408A 5 plug-on grabbers with ground leads HP 8180/81/82 A/B
15409A 5 plug-on BNC adapters HP 8180/81/82 A/B
15410A 5 plug-on SMB adapters HP 8180/81/82 A/B
15411A 5 plug-on coax open-end adapters for HP 8180/81/82 A/B
fixed wiring or use with custom connector
15415A 5 plug-on mini-probes, which can be used HP 8180/81/82 A/B
in conjunction with the HP 10024A IC Test :
Clip for easy probing of dual in-line packages
15416A cable for parallel operation of 2 instruments HP 8182 A/B
15421 A cable for parallel operation of 2 instruments HP 8180 A/B
15422A/B/C * cable-set for clock 1, clock 2 and strobe HP 8180 A/B

(cable length: A=1.5m B=24m C=4m)

15423A/B/C * cable-set for 4 data channels HP 8180/81 A/B
(cable length: A=1.5m B=24m C=4m)
15426A 20 solder-in receptacles HP 8180/81/82 A/B
15429A 10 solder-in receptacles ) HP 8180/81/82 A/B
15476A System Rack 56" (please refer to Ordering
& Configuration Guide P/N 5952-9615)
15477A System Rack 24" (please refer to Ordering
& Configuration Guide P/N 5952-9615)
15480A cable for parallel operation of 3 instruments HP 8180B

* If modules are installed in a system rack HP 15476A and when the Test Head HP 15466A is used
cable length must be 4m (HP 154xxC).

For more information please refer to these publications, available from your HP sales office:

Technical Data Sheet Software P/N 5952-9613
(describes the HP 81810A System Software and HP 81804A CAE Link Software)

Product Brochure P/N 5952-9614
(provides an overview about the HP 81810S IC Design Verification System)
Ordering & Configuration Guide

(includes ordering and configuration details)

Technical Data Sheet DC PMU HP 4141B

(provides technical information and specification)

Technical Data Sheet Power Supply HP 6624A

(provides technical information and specifications)

P/N 5952-9615
P/N 5950-2875

P/N 5952-4148

~
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Installation

Chapter 2
Installation

WARNING ]

The 8180B, 8181B and 8182B instruments weigh 19.0 kg (42 Ibs),
185 kg (41 lbs) and 20 kg (44 lbs) respectively. Care must be
exercised when lifting to avoid personal injury.

2-1 Introduction

This chapter provides installation instructions for the 8180B, the 8§181B and the 8182B, as well as their
accessories. It also includes information about initial inspection and damage claims, preparation for use,
packaging, storage and shipment.

2-2 Initial Inspection and Claims for Damage

Inspect the shipping container for damage. If the container or cushioning is damaged, it should be kept
until the contents of the shipment have been checked for completeness, and the instrument has been
verified mechanically and electrically. The contents of the shipment should be as shown in Figures 1-1,
1-2 or 1-3 depending on your order, plus any accessories that were ordered with the instrument(s).
Procedures for checking the electrical operation are given in Chapter 3 onwards. If the contents are
incomplete, mechanical damage or defect is apparent, or if an instrument does not pass the operator’s
checks or meet specification when received, notify the nearest Hewlett-Packard Sales/Service Office.
Keep the shipping materials for carrier’s inspection. The HP Office will arrange for repair or
replacement of the unit without waiting for settlement of the claim against the carrier.

2-3 Power Requirements

WARNING l

To avoid hazardous electrical shock, do not perform electrical
tests when there are signs of shipping damage to any part of the
outer enclosure (covers, panels, connectors and so on).

The instruments require a power source of 115/230 V rms (+10% -22%) at a frequency of 48 - 66 Hz
single phase. The maximum power consumptions are: 8180A/B - 460 W (800 VA), 8181A/B - 410 W (700
VA), 8182A/B - 510 W (900 VA).

2-4 Line Voltage Selection

DO NOT SWITCH ON THE INSTRUMENTS betfore reading the
following section.

1. Read the safety summary - red sheet - at the front of this manual.

<
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2. Make sure the instruments are set to the local line voltage. If a change is made to the
voltage selector switch setting, ensure you supply a fuse of the correct loading - see below.

3. Before changing the fuse switch off the instruments and disconnect the power cables.
Figure 2-1 provides information for line voltage and fuse selection.

VOLTAGE 238V LISV
FUSE SA 18 A

11sv
(-

Figure 2-1. Switch Settings for Line Voltages and Correct Fuses

2-5 Power Cable

In accordance with international safety standards, the instruments are equipped with a three-wire power
cable. When connected to an appropriate A.C. power receptacle, this cable grounds the instrument
cabinet. The type of power cable shipped with each instrument depends upon the country of
destination. Refer to Figure 2-2 for the part number of the power cable available.

LWARNING |}

To avoid the possibility of injury or death, the following
precautions must be followed before the instrument is switched
on.

° If the instruments are to be powered via an autotransformer for voltage reduction, ensure
that the common terminal of the autotransformer is connected to the grounded pole of the
power source,

° The power cable plug shall only be inserted into a socket outlet provided with a protective
ground contact. The protective action must not be negated by the use of an extension cord
without a protective conductor.

® Make sure that the protective ground terminal of each instrument is connected to the
protective conductor of the power cable. To verify this, check that the resistance between
the instrument chassis and the front panel, and the ground pin of the power cable is zero
Ohms,

The following work must be carried out by a qualified electrician. All local electrical codes must be
strictly observed. If the plug on the cable does not fit the power outlet, or the cable is to be attached to
a terminal block, cut the cable at the plug end and re-wire it. The color coding used in the cable will
depend on the cable supplied. Figure 2-2 gives the plug identification for the available power cables.
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.‘. -

Australia Denmark Europe Great Britain
8120-1369 8120-2956 8128-1689 8120-1351

South Flfrica United States
812@-4211 12ev
8120-1378

Switzer I and
Figure 2-2. Power Cables Available - Plug Identification

8120-2104

If a new plug is to be connected, it must meet local safety requirements and include the following
features:

® Adequate load-carrying capacity (see the specifications section in Chapter 1).
) Ground connection.
® Cable clamp.

2-6 Front Handle/Rack Mounting

If metal handles are to be fitted to the (front of the) instruments, the plastic trim, shown in Figure 2-3
must first be removed. To release the trim, place the blade of a small screwdriver under it and give a
sharp tap onto the back of the screwdriver. The handles themselves have a similar plastic trim fitted.
This has to be taken off when removing or mounting the handles. The procedure to do this is identical.

Rack mounting information (when using the instruments in a Test System) is given in the System
Configuration Manual (see Related Publications at the front of this manual).

Adhesive-backed
Side Trim Strips

O Pe—

Front Panel

Instrument Handle
Figure 2-3. Removing Plastic Trim

2-7 Storage and Shipment

The instruments can be stored or shipped at temperatures between minus 40°C and plus 75°C. The
instruments should be protected from temperature extremes which may cause condensation within them.

If an instrument is to be shipped to a Hewlett-Packard Sales/Service Office, attach a tag showing owner,
return address, model number and full serial number and the type of service required. The original
shipping carton and packing material may be re-usable, but the Hewlett-Packard Sales/Service Office will

AN
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provide information and recommendations on materials to be used if the original packing is no longer
available or re-usable. General instructions for re-packing are as follows:

L.
2.

Wrap the instrument in heavy paper or plastic.

Use a strong shipping container. A double wall carton made of material with 350 pound
(120 kg) burst test rating is adequate.

Use enough shock-absorbing material (3 to 4 inch layer - 10 cm) around all sides of the
instrument to provide a firm cushion and prevent movement inside the container. Protect
the control panel of the instrument with cardboard.

Seal the shipping container securely.
Mark the shipping container FRAGILE to encourage careful handling.

In any correspondence, refer to the instrument by its model number and its serial number.
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Data Generator Block Diagram

Chapter 3
Generator Operation

3-1 Introduction

This chapter is divided into ten sections, of which Sections 3-4 to 3-10 are organized around the seven
main Operating Pages of the 8§180A/8180B Generator. Each main page is a starting point to other pages
on which selections and entries can be made with the use of softkeys. The various softkeys are described
using example settings.

Each section gives a full description of all the softkeys, allowed entries and setting ranges. Any
restrictions and the likely error messages are also included.

3-2 Data Generator Block Diagram

In Figure 3-1 is the block diagram of a data generator. The generator can be driven by either an internal
or external clock. The data memory provides a data depth of and 16384 bits for each channel in the
case of the 8180B and 1024 bits for each channel in the case of the §180A.

DELAY WIDTH DRIVE QLocK t
=== B
Qo 2
INT. 16384 1} —_ —_—
CLOCK — = =M P
, —_ = P
DATA MEMORY —_ —_
‘ L RZ OFreELS >~ B b
EXT. NRZ CHANNELS
IN- STROBE
PUTS ) > >
i e
——— ADDRESS CONTROL A{B|C|D]
CYCLE MODES STROBE BREFKS LABELS,LEVELS

Figure 3-1. Block Diagram of the Data Generator

The block diagram shows a fully loaded generator containing eight non-return to zero (NRZ) channels
and two blocks of four return to zero (RZ) channels, giving a maximum total of 16 channels. This
particular configuration is obtained by adding two Options 002 (four RZ channels each) to the standard
eight NRZ channels. A full description of the generator options is given in Chapter 1. Each RZ channel
provides data with individually variable delay and width with respect to the strobe channel.

The block diagram also shows two clock channels Clock 1 and Clock 2 as well as a strobe channel. The
clock outputs feature individual delay and width settings with respect to the strobe channel.

All channels (with the exception of the strobe channel) have variable output levels. Four different pairs
of high and low levels can be set up and individually assigned to any of these channels.

<
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3-3 Front Panel Controls and Operating Concept of User Interface

Before turning on the generator we should spend a moment on the instrument front panel layout and its
operating concept. This section explains the main features of the generator front panel. Figure 3-2
shows the front panel controls.

-
—
81808 DATA GENERATOR
HEWLETTePACKARD
f'\

/YE I
( Y @@=

S &
) |loco
N =l

® ©) ® ®

Figure 3-2. Data Generator Front Panel

Mains power ON/OFF pushbutton with ON indicator lamp.
CRT display. See below for Display Format.

OPERATION keys are used to run and stop the instrument and to step manually through the
memory. They are explained in detail at the end of Section 3-4 *Control Page and Operating States’.

CALL keys are a sub-group consisting of the PAGES, SOFTKEYS and REPOR'TS keys. They are
a part of a group called SETTING keys. The key PAGES permit a return to the main SELECT
PAGE menu from any page or sub-page. The keys SOFTKEYS and REPORTS allow a mixed
display as is explained later in chapters 3 and 4.

SOFTKEYS are a sub-group of eight keys used to set and modify all generator parameters. They
are also part of a group called SETTING keys. The SOFTKEYS are discussed throughout this
chapter.

DATA keys keys permit entry of front panel data in binary, octal, decimal or hexadecimal modes.
They are also used for numeric value entry of measurement parameters such as frequency, delay,
width, etc. Only those kevs currently appropriate are enabled. This prevents making
non-meaningful entries. The DATA keys are discussed throughout this chapter.
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Display Format

The display is divided into three areas. At the top is status information, at the bottom are the softkey
labels (together with parameter entry information where appropriate), and the center part of the display,
called the Report Area, is dedicated to generator settings or data. As an example, refer to Figure 3-3
showing the Control Page.

Ve
81808 Status STOP ‘\
Address
CONTROL

First Address 00000 Last Address 16383

Cycle Mode . AUTO Strobe breaks OFF

Clock Source INTERNAL Clock 1 in Break OFF

Input Impedance 50 g Run Input OFF

Input Threshold +0.0 v Stop Input OFF

Break Input OFF

Strobe Output DATA Outputs ON

Select Further

First Addressfllast Address Cycle Mode - EBreak Control

Clock Source Qutp on/off.
. : J/

Figure 3-3. Example of the Display Format showing the Control Page

Page Concept

The operating concept of the generator is based on seven main menu pages accessible through softkeys.
The main pages have other pages behind them which become available once a softkey selection is made,
resulting in layered softkey menus. Figures 3-4 and 3-5 demonstrate this concept.

71T
L7 J0CC AT N

Page select e.g. CONTROL

T CC AT
L J L J[ A\ WIHEAN
Key word e.g. Break Control

y4

/L J1 A\ WA

Item select e.g. Strobe breaks

/ECI:DY:\
pa J 1L A\ N\
Entry level e.g. ON

Figure 3-4. Softkey Operating Concept

<
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CONTROL TIMING OuTPUT DATA STORE~ MISCELL - MACRO
RECALL ANEOUS DATA

oo cs | e | smennss | mmesn | smsoom | | s | s [ e | sov | [ mmanen [ emoans [ ismases | wmeen |  nss T oo | s | e | o, | o | s [ sonnmn | smnn |
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Figure 3-5. Generator Main Pages

The menu-driven operation is user oriented, and you will become familiar with it after a little practice.
To get familiar with the operating concept, you should do the simple exercise on the operation of
softkeys that follows in just a moment.

Switching On the Generator

Turn on the generator by pressing the ON/OFF button. The instrument always performs a power-up self
test on switch-on lasting about five seconds, after which the main pages become available on the
softkeys.

NOTE

If the power up self test detects a fault the generator displays the
type of error on the screen and the softkeys remain blank except
for the top left hand one - EEIUl k3. If you press this
key, operation of the generator resumes albeit with the fault
present. The presence of a fault may or may not prevent you
working with the generator. This depends on the nature of the
fault. In any case you should refer to Section 2-2 of this manual.

On powering up the generator the outputs are always turned off. All other settings and data remain as
they were prior to power down. Back-up batteries keep this information stored for approximately 1
week.

3-4

Exercise - Softkey Operation

The fastest way to bring the instrument to a known state is to call up the standard parameter set;
this is what we will do next. Push the softkey This brings up the

Once this softkey is pushed, the command must be confirmed by pressing W
parameters are now set to the values as listed in Table A-1 in Appendix A.
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NOTE

All screens in the subsequent sections showing main pages give
values following the execution of the Recall Standard Set
command.

Pushing the PAGES key returns you to the main PAGES menu.

Notice that softkeys which have additional level(s) of softkey menus behind them (not main page
softkeys) are displayed in lower case letters. Softkeys which are at the lowest level, that is those
performing actual functions are displayed in upper case letters. There are no additional softkey menus
behind these keys. '

Exercise

PAGES
|

Next we will turn on the outputs. Call up the OUTPUT page (push the
softkey). One of the softkey labels now says SEENEKCIVELE. Pushing the key displays the choice
ON or OFF. If we push the HEERCINEEREE key, the outputs will be turned on and the flashing
message "OUTPUTS OFF" will disappear from the top of the screen.

These two examples which activate the standard settings and enable the outputs should show you how
easy it is to operate the generator.

Next we’ll go through all seven pages of the generator in detail To start with, call up the highest
decision level by pushing the PAGES key.

~
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3-4 Control Page and Operating States

The first page is the Control Page. It provndes access to the main control functions of the generator.
Call up the Control Page by pressing 558 B

The softkey labels at the bottom of the display now indicate which parameters are accessible. Notice
that the keywords in the report area, such as "First Address", also appear in the softkey area. The same
principle operates on all menu pages.

Let us now go through the capabilities in detail. Figure 3-6 shows the functions of the generator which
are accessible through the Control Page.

81808 Status STOP ‘\
Address
CONTROL
First Address 00000 Last Address 16383
Cycle Mode AUTO Strobe breaks OFF
Clock Source - INTERNAL Clock 1 in Break OFF
Input Impedance 50 ¢ Run Input OFF
Input Threshold +0.0 V Stop Input OFF
Break Input OFF
Strobe Output DATA Outputs ON
Select Further

Figure 3-6. Control Page after Recall Standard Set

Address Control - First and Last Address

The first and last addresses determine which part of the generator’s memory is to be output while the
generator is running.

allows entxy of a desxred first address value using either the DATA keys or the

LTI and MRUESEJEESE  softkeys. When using the DATA  keys,
you can either enter the f ull number (including leading zeros if apphcwble) or omit the
leading zeros and terminate the entry by pressing The entry
must be in the range as shown in the square brackets in line 22 of the display. If
you’ve just recalled the Standard Set, then the address code will be decimal, the first
address will be 00000 and the last address will be 16383 (1023). The address code can
also be octal and hexadecimal. Changing the address code is discussed on the Data
Page in Section 3-7.

allows entry of a desired last address value in the same way.

Later, when we get onto the DATA page, you will see that only the data between the first and the last
addresses changes in response to data manipulation. A more detailed explanation will be given when we
deal with this page.

AN
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Control Page and Operating States

The Cycle Mode determines the way the generator outputs data. Five different cycle modes are
available. On pressing the key the following choices are offered:

SINGLE

GATED

INIT+AUTO

INIT+GATED

. AUTO SINGLE GATED . INIT+GATED
RO I B A

Data is repeatedly output from the first address (FAD) to the last address (LAD) until
a STOP or BREAK signal is detected.

Data is output once only, starting from the first and finishing with the last address. If
started by an external signal (positive or negative edge - see Run Input) applied to the
"RUN,GATED" input on the rear panel, the generator stops after it has reached the
last address. In this mode the "RUN,GATED" input is edge sensitive. The generator
outputs the next single sequence of data when triggered by the next edge, but only
after the completion of the previous data sequence.

Data output commences when a signal at the input "RUN,GATED" on the rear panel
is true. Data is repeatedly output as in AUTO mode as long as the gating signal
remains true. When this signal goes false, data is output through to the last address,
and output ceases. The output can be programmed to sense a positive or a negative
edge at a given threshold voltage. In this mode the RUN key is inoperative. Refer
below to the softkey and also to ’Instrument Operating States’ at the
end of this section. There is an exercise at the end of this section to illustrate
operation of the Gated Mode.

Causes the generator to output data from address 00000 to the first address once, and
then cycle between the first and the last addresses.

Similar to INIT+AUTO, except the cycle is triggered by a gating signal at the

"RUN,GATED" input. The generator output will stop at the last address, after the

gating signal goes false. In this mode the RUN key is inoperative. Refer below to the
softkey and also to ’Instrument Operating States’ at the end of this
section.

The above cycle modes are illustrated in Figure 3-7.

AUTO SINGLE GATED INIT+AUTO INIT+GATED
) )] e )
—— FAD ——FAD —— FAD — FAD — FAD
—— LAD —LAD — LAD — LAD — LAD
1823 1923 1023 1023 1823

<

Figure 3-7. Available Cycle Modes
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In cycle modes AUTO, SINGLE and INIT+AUTO the generator can be triggered into operation by
pressing the RUN key or by a signal at the "RUN,GATED" input on the rear panel, provided this input is
enabled. Refer below to the softkey FRLORIASTIN.

Break Control

This facility allows you to specify how the generator will enter the BREAK state and what it will do
once it is there. The TEEREIIEN softkey and the *Strobe breaks’ and ’Clock | in Break’ entries in the
Report area of the screen are not displayed and their functions cannot be used when the GATED or
INIT+GATED cycle modes are selected. The key makes the following softkeys available:

Strobe breaks

Siiceal indicates that a logic "1" in the strobe channel will put the generator
into the BREAK state. The BREAK state can be entered from the front panel,
programmed via the computer, or sent to the generator via the BREAK socket on the
rear panel. Strobe breaks allows a simple way of causing the generator to enter the
BREAK state in synchronism with the data stream.

There are a number of applications for this facility. For instance, when debugging in
a particular section of the output data, you may wish to break its flow and use the
manual clock keys to step through a certain address range in order to observe some
logic sequences. Or you may be running a functional test on a device and want to
perform a DC test at a certain address.

Note that when Strobe breaks is enabled, you cannot use the generator in AUTO of
INIT+AUTO mode and use the strobe channel as a synchronizing or arming signal for
the test device, the analyzer or some other piece of test equipment. The moment the
generator accesses the address at which it finds a "1" in the stlobe channel, it will enter
the BREAK state.

g 0 indicates that the Clock 1 signal will keep running while the
generator is in the BREAK state. Clock 2 remains unaffected. This feature is useful
for some devices such as certain microprocessors which need to be kept clocked even
when on hold.

Clk1 1n Break

Clock Source

The generator has its own internal clock, which can be set to any frequency between | Hz and 50 MHz.
It can, also accept an external clock at the "EXT CLK" input on the rear panel. The softkey
offers the following sources for the generator clock signal:

Internal clock is used. The clock frequency is set on the Timing Page.
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EXTERNAL 1

MANUAL

Inputs

Control Page and Operating States
External clock is used. Generator triggers on the positive edge. The frequency range
of the external clock may be | Hz to 50 MHz. Refer to the Section "Using External
Clock" on the Timing Page.

External clock is used. Generator triggers on the negative edge. The frequency range
of the external clock may be 1 Hz to 50 MHz. Refer to the Section "Using External
Clock" on the Timing Page.

Manual clocking is possible using the "MAN CLOCK" keys FWD and BACK on the
front panel. These keys are operational only if selected as the Clock Source on this
page. Then, each time the FWD or the BACK key is pressed, a clock pulse will be
generated and the instrument will output the data at the next or the previous address
respectively.

The softkey allows you to set up the Clock input and to define the "BREAK"
"RUN,GATED" and "STOP" inputs on the rear panel (refer to Figure 3-8). On pressing this key the
following softkeys are made available to you:

Clock Source
Run Input

Stop Input

Break Input

AN

Clock:-Source: |l Run - Input Stop Input - Break .Input
_Threshotd W

Identical to Clock Source above.

The generator can be remotely started (set to RUN mode) by an edge applied to the
"RUN,GATED" input on its rear panel. You can disable this input by pressing the
- Skl key. You Tan enable this input and set it to sense a positive slope
by pressing the RESDEE Lkey, or a negative slope by pressing the
EREIIEIE key. See 'Generator Operating States’ at the end of this section. In
absence of a signal applied to this input, the input level is zero volts. The exercise
’Gated Mode’ at the end of this section illustrates the function of the Run Input.

The generator can be remotely stopped (set to STOP mode) by an edge applied to the
"STOP" input on its rear panel. You can disable this input by pressing the
o BB key. You can enable this input and set it to sense a positive slope

by pressing the key, or a negative slope by pressing the
key. See ’Instrument Operating States’ at the end of this section. In

absence of a signal applied to this input, the input level is zero volts.

The generator can be remotely stopped (set to BREAK mode) by an edge applied to
the "BREAK" input on its rear panel. You can disable this input by pressing the

i KM key. You can enable this input and set it to sense a positive slope
the i key, or a negative slope by pressing the
i key. See ’Instrument Operating States’ at the end of this Section. In
absence of a signal applied to this input, the input level is zero volts. The
RIS softkey and the "Break Input’ entry in the Report area of the screen
are not displayed and their functions cannot be used when the GATED .or
INIT+GATED cycle modes are selected. In these modes the 'RUN, GATED’ input on
the generator rear panel controls run state of the generator.
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Control Page and Operating States

Common to all inputs, this key permits setting their input impedance. You can select
one of two impedances by pressing the ENEIEEEN or the MEMIIEINE Ley.

Common to all rear panel inputs, this key permits setting the input threshold voltage
level. After entering the numerical value in volts in the range of +10 V to -10 V, you
must press the IEBLIRREME key to terminate the entry. Alternatively you can
BUEIILEREE  keys, which operate in 100 mV

steps.
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Strobe Output

Figure 3-8. Generator Rear Panel

The key offers the following choices:

DATA

CLOCK

3-10

When DATA mode is selected, the strobe output can be used as an additional NRZ
channel - see Figure 3-9. This is the normal mode of operation, where the analyzer
accepts this signal at its trigger input to synchronize with the generator. Setting the
strobe channel in DATA mode is covered on the Data Page.

When CLOCK mode is selected, the strobe output becomes the reference clock output
- see Figure 3-9. This extra clocking channel of narrow pulse width (approximately 8
ns) and at zero delay can be used to clock external devices such as scopes, counters etc.
It is also useful for setting-up purposes, for example to measure channel timing skew.

Revision 1.0, May 1987



Control Page and Operating States

CLOCK MODE DATAR MODE

Figure 3-9. Strobe Channel Modes

Output Enable

Via the key you can switch all the generator outputs on or off. These are the CLKI,
CLK2 and STROBE channels, as well as all called up DATA channels. (For a definition of called up
data channels see the Data Page.) All outputs are off until enabled. The choices are as follows:

OFF All outputs are turned off (i.e. set to high impedance).

i OoN | All outputs are turned on.

Generator Operating States

The 8180B has three operating states - RUN, STOP and BREAK. They can be initiated either via the
corresponding front panel keys, external control inputs or remotely via the Hewlett-Packard Interface
Bus (HP-IB). For a description of the instrument states when operating under program control via HP-IB
refer to Chapter 7. The operating states are valid for all cycle modes except under the following
GATED cycle mode conditions:

@ In either of the GATED modes, irrespective of clock source, all BREAK related functions are
disabled, disappearing from the screen. Also, the front panel RUN key is disabled. Only the STOP
key is active.

@ In either of the GATED modes, if the clock source is MANUAL, only the STOP and FWD keys
are active. The MANUAL clock is enabled by the external RUN signal going true and disabled by
the front panel STOP key or by the external RUN signal going false.

RUN: Data output (generation) active. When RUN is initiated after stop, data generation begins
from the First Address. (If in the "INIT+GATED" or "INIT+AUTO" mode, it begins from
Address zero.) In MANUAL clock mode only the FWD key is operative.

The RUN state occurs after:
o pressing the RUN key
e an external RUN signal is detected

STOP: data generation stops with the last word’s NRZ data remaining at the outputs, and the RZ
data returning to logic false after the programmed delay and width. Logic false is always
zero as displayed on the Data Page, which normally means low at the generator outputs.
This can however be inverted by using the Complement function. This function will be
discussed later on when we get to Data Channel Labeling on the Output Page.

~
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The STOP state is entered after:
® power on

@ pressing the STOP key

e an external STOP signal

@ at end of a SINGLE cycle

@ at end of a GATED cycle

BREAK: as for STOP except that when RUN is initiated after BREAK, data generation begins from
the current address, (this can have been changed via the MAN CLOCK FWD or BACK
keys). If the FWD or BACK keys are operated in BREAK then data at the outputs will

- change.

The BREAK state occurs after:

o pressing the BREAK key

e an external BREAK signal is detected

e an internal BREAK from the STROBE channel. This happens if the Strobe breaks
condition has been enabled and a "1" is encountered in the STROBE channel.

The operating states are graphically summarized in Figure 3-10.

(S ]
E6
INTERNAL
= =
T
=
(o] =
[eon ] 5 S
= ()
INPUT
BREAK

‘\c) 0
END OF
SINGLE CYCLE
END OF
GATED CYCLE
fow oo =
COrAND
INTERNAL
1.INOTE: ONLY EXTERNAL RUN SIGNAL ENABLES GRTED CYCLE CONTROL
2.)NOTE: BREAK COMMANDS ARE NOT ACTIVE IN GATED CYQLE MODE EXTERNAL
SIGNFL
0

END OF

Figure 3-10. Generator Operating States

Exercise - Addresses, Cycle Mode

1. Set the generator, so that it outputs 128 words once and then stops at word address 256. The
generator should run on its internal clock.

2. Next, set it to continuously output the data contents.

(Disregard other settings, e.g., clock rate and data, at this time.)

Required settings:

.
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First address: 128

Last Address: 256

Cycle mode: A) Single
B) Auto

Exercise - Gated Mode

Set the generator so that its Operating State is controlled by the "RUN,GATED" input on the rear
panel.

Required settings for initial conditions:

First address: 00000

Last address: 16383 (1023)
Cycle mode: GATED
Run Input: ON /

Input Threshold: +00 V

In the absence of a signal at the "RUN,GATED" input, the input level remains at zero volts. To
simulate an external signal at this input, we make use of the Input Threshold function. On the
Threshold menu press the key to bring the threshold down to -0.1 V.
Alternatively, you can directly enter some negative value into the Input Threshold inverse video
field. The generator will go into the RUN state. In the top right hand corner of the display the
Status is RUN. The Address is now sweeping through the entire address range of the generator,
although this may be too fast to see, depending on the clock frequency.

There are two ways to stop the generator. One is to press the STOP key (second from left among
the OPERATION keys). This is an asynchronous STOP. The generator stops at whatever address
you happen to press the STOP key. The other way is to press the key on the
Threshold menu to bring the threshold level to a positive value. You can also enter in a positive
value for the threshold. This is a synchronized STOP. The generator will run to the Last Address,
in our case 16383 (1023) and then stop.

Note that you cannot restart the generator with the RUN key. You can also not use the BREAK
key. They are both disabled in the GATED mode.

Error Messages

The generator monitors the entries you make and will return an error message if any of them are
incorrect. Here is a list of error messages that can be received as a result of incorrect entries on the

Control Page.

VALUE OUT OF RANGE This flashing inverse video message appears in line 20 if you make a value

entry outside the range displayed in the square brackets in line 22 (just above
the softkeys). This message is applicable to First Address, Last Address and
Input Threshold entries. If you exit the page where you made such an entry,
it will be ignored and the previous valid entry will be retained.

Run Input Off  This flashing message appears if you have selected a Gated or Init+Gated
cycle mode, but forgotten to enable one of the two Run Inputs. The message
appears in the center of line 1 (top of the screen).

Outputs Off  This flashing message is a warning rather than an error message. It tells you
that generator outputs have not been switched on. This is the default

<.
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condition after instrument switch-on. The message appears in the same place
as the previous message "Run Input Off". If the previous error condition is
true, its message has priority and is shown.

Apart from incorrect entries which are flagged as such by the generator, it is possible to make other
erroneous entries which, although syntactically correct, will not make the generator do what you want it
to. If you experience such a problem the Control Page setup is usually the cause. Therefore always
check that the settings on this page are correct.
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3-5 Timing Page

Timing Page

The second page is the Timing Page. It provides access to Frequency, Period, Clock Timing and Channel
Timing. It also allows the channels installed in HP 8181A/B extender units to be delayed in common
(when present). Control of the extender units is covered separately in Chapter 5. Before we go on to
the individual Timing Page functions it will be of benefit to mention the generator data formats.

Data Formats

Performing parametric digital hardware analysis requires RZ (Return to Zero), NRZ (Not Return to
Zero) and DNRZ (Delayed Non Return to Zero) formats as shown in Figure 3-11. Let us briefly review

these formats.

- NRZ channel data

RZ channel data

DNRZ channel data

<
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Vector memory content 1 [} 1 1 [ [}
Generator reference _J__‘ J l r-' '_l r—L
clock (strobe) . . . . :

. «delay 1 . . .
Generator clock 1 . m ",'Q : l—l : r.l . rl

. . width 1 . . .

. e 2 : .
Generator clock 2 : | I ’Q I_l I_I l I

. . width
Generator NRZ dota * | l I

: IR
Generotor RZ doto * : F:l\ 1

.\’;uj . w3 :
Exumlomz«ta'u 1______

. oty 5 . . .

: e
Extender 2 ONRZ dota® . L~ 3 J

*» NRZ = Non-Return—to-Zero
DNRZ = Delayed~Non—Return—to~Zero
RZ = Retum=-to-Zero

Figure 3-11. Supported Data Formats

The width of an NRZ data bit is identical to the clock period. The only timing
information associated with NRZ data is the number of clock periods for
which the data is true or false. Every HP §180A/B Data Generator contains at
least eight channels supporting this format.

The width of an RZ data bit is shorter than the clock period and is variable.
Therefore, a transitions always occurs between consecutive true bits. In
addition, the RZ channels can be delayed individually or together with respect
to the reference clock. Such channels are supplied under Option 002. An HP
8180B Data Generator can have a maximum of eight RZ channels installed
(that is, 2 x Opt. 002).

The width of a DNRZ data bit is identical to the clock period. However, its
delay with respect to the reference clock is variable, There are two occasions
when NRZ channels are strictly speaking DNRZ channels:

1. When installed RZ channels are set to NRZ. The delay can be varied
individually for each channel, or for all channels in common.
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2. When the delay feature of NRZ data channels in each HP 8181 A/B Data
Generator Extender is used. The extender can contain only NRZ channels
(ranging in number from 8 to 24) and all of them can be delayed in
common. This is useful, for example, in simulating buses.

It is important to note that although the channels behave in both cases as
DNRZ channels, they are still called up on the generator as NRZ channels.

Since delay and width are both timing variables, RZ channels are also known as timing channels. RZ
channels are used when the logic state of a data line must change state at a specific point in time and
remain in that state for a specific time interval. For example, consider waveform diagrams commonly
used in IC data sheets. Address, data, and control lines all require specific data bit timing sequences
relative to each other in order that the IC can function correctly.

8180B Status STOP

Address
TIMING
Clock Frequency 10.0 MHz Clock Period 100. ns
Delay Format Width

Clock 1 00.0 ns RZ 40.0 ns

Clock 2 50.0 ns R2 10.0 ns

Channel 0-0 00.0 ns NRZ

Channel 0-1 00.0 ns NRZ

Channel 0-2 00.0 ns NRZ

Channel 0-3 00.0 ns NRZ

Select Further

Call up the Timing Page now by pressing PAGES and w<dR$d Figure 3-12 shows the Timing
Page and the functions of the generator which are accessible via sof tkeys through this page. Let us now
go through the functions in detail.

Frequency

The EREESTEISHEE key allows you to set the rate of the internal master clock. On pressing this key a
choice of REILILIEEEE or RREIILIEAEIN is offered. By means of these keys you can
modify the current frequency displayed in the inverse video field in line 22 of the display, just above the
softkeys. Alternatively, you can enter the frequency directly into this field, using the DATA keys. If
you choose the second method, you must terminate your entry by pressing one of the

8, W or ERUANEXEEY  keys which  subsequently appear.  The
clock fnequency range avallable (1 Hz - 50 MHz) is displayed in the square brackets just above the
softkey labels, but refer to ’Error Messages’ below for additional information. Changes to the Clock
Frequency will also be displayed as corresponding changes in the Clock Period field in line 4 and vice
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versa.

Period

If preferred, the period, rather than the frequency of the internal master clock can be set. The
procedure is identical to that for frequency. The clock period range is 20.0 ns - 999 ms.

Clock Timing

There are two clock channels with RZ format capability. They can be used as required to clock the
device under test as well as to clock the analyzer in a test set-up. There is nothing to stop you using one
or more RZ data channels as additional clock channels. From the timing point of view they are
identical. The advantage of the clock channels is, however, that their output levels can be set
independently of the data channels. This is covered on the Output Page. Also, as detailed on the
Control Page, Clock 1 can be set to run even when the instrument is in the Break state. '

On pressing the key the following softkeys are presented for selection:

ock 1 Dela Clock 1 Withil
Loc 2 'Dela Clock? FormatjClock 2 Width EXIT

Clock 1 Delay allows you to enter a delay for the Clock 1 channel by using the
and keys, or directly, using the DATA keys. If you make a direct
entry using the DATA keys, the additional scaling keys HEEHENETIE
and will appear. You must terminate your
direct entry by pressing one of these keys. The delay range available (0.0 ns - 999 ms)
is displayed in the square brackets in line 22 of the display, just above the softkey
labels, but refer to ’Error Messages’ at the end of this section for additional
information.

allows the selection of a variable width signal by pressing the key,

or a fixed 50% mark-space ratio signal by pressing the key.

allows the entry of a width for the Clock 1 channel by using the
and keys, or directly, using the DATA keys. This is possible only
when the selected format is RZ and the key is displayed. If you make
a direct entry from the DATA keys, additional scaling keys HEHEEEECEE
and will appear. You must terminate your
direct entry by pressing one of these keys. The delay range available (10.0 ns - 999 ms)
is displayed in the square brackets just above the softkey labels, but refer to ’Error
Messages’ at the end of this section for additional information.

operates in the same way as for Clock 1 delay.
operates in the same way as for Clock 1 format.

operates in the same way as for Clock 1 width.

AN
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Data Channel Timing

On pressing the key B

Note ' that

AlL Ch Delay

ALl Ch Format

ALL Ch Width

if you have previously recalled Standard Set the softkeys & :
will not be displayed. See the explanation given with the softkey descriptions.

;Timing: A

the following softkeys are presented for selection:

and

allows setting the delay of individual data channels by using the
and BRECIZEIEE keys, or directly, by using the DATA keys. If you make a
direct entry from the DATA keys, additional scaling keys SEITISEENEE
i ISECT™ - I T . N M will appear. You must terminate your
dnect entry by pressing one of these keys. The delay range available (0.0 ns - 999 ms)
is displayed in the square brackets just above the softkey labels, but refer to ’Error

Messages’ below for additional information. The HERBLEGLEASR and ESEISIEITLIE
keys take you through the installed RZ data channels, so you can modif'y the delay of
any particular channel at will.

Rebstioneierd key, a
fixed 50% mark-space ratio signal by pressing the =& saw key or an NRZ
format (strictly speaking DNRZ) by pressing the BE=Sllr8E8 Kkey. The
AEUSIERUES and [OYSEEIEES keys take you through the mstalled RZ data
channels, so you can modify the format of any particular data channel at will.

allows setnng of the width of individual data channels by using the
S B and B2 RS keys, or (directly, using the DATA keys.
This is possﬂ)le only when the selected format is RZ and the SRSEALISUENER key is
dlsplayed If you make a dlrect entry from the DATA keys, additional scaling keys
7 MT Lo S MICROSEC. = T TO I will appear. The delay
range avallable (100 ns - 999 ms) is displayed in the square brackets just above the
softkey labels, but refer to ’Error Messages’ at the end of this section for additional
information. P and IEEEEENESE keys take you through those
installed RZ data channels which are currently set to the RZ format, so you can
modif'y the width of any of those channels at will.

operates in the same way as for individual channel delay, except that all installed RZ
channels are affected. The K& SIS keys appear
only after a direct entry has been made.

operates in the same way as for individual channel format, except that all installed RZ
channels are affected.

operates in the same way as for individual channel width, except that all installed RZ
channels which are currently set to the RZ format are affected. The
) ki H keys appear only after a direct entry has

been made.

Revision 1.0, May 1987



Timing Page

Use of External Clock

The generator can be driven by an external clock of desired. The selection of the external clock has
been covered in Clock Source on the Control Page. When using external clock, bear the following points
in mind:

1.

The frequency of the external clock must lie in the range of 1 Hz - 50 MHz Refer to Error
Messages at the end of this section.

The displayed value for the generator clock frequency pertains always to the internal clock,
regardless of whether it is selected or not.

Any programmed clock/data delays or widths act upon the external clock when this is selected.
However, any timing incompatibilities between clock frequency and programmed delays or widths,
and any error messages resulting thereof are based upon the internal clock.

The fixed 50% mark-space ratio format for Clock 1, Clock 2 and the RZ data channels is always
derived from the internal clock, whether this is used or not. No warning is given if the external
clock runs faster than the de-selected internal clock. If this happens, some clock pulses or data bits
will be lost. It is up to you to monitor the two values, and set the internal clock value accordingly.

Exercise - Clock and Channel Timing
Set up the following conditions:

Clock Frequency 5 MHz

1. Clock 1 Delay: 15 ns
Clock 1 Format: RZ
Clock 1 Width: 10 ns

2. Clock 2 Delay: 0 ns
Clock 2 Format: RZ
Clock 2 Width: 80 ns

3. Channels 0-0 to 0-3 to RZ
All Channels Delay: 10 ns
All Channels Width: 60 ns

Exercise - Cycle Boundary Crossing

Using the generators variable delay and width capabilities, a data signal (bit) can be programmed
into the next clock cycle. The limit value for the delay is 90% of set period - 18 ns, and for the
width 90% of set period - 8 ns. Taking for example a clock period of 100 ns, the resulting output
waveform from a channel set to these limit values would be as shown in Figure 3-13.
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CLOCK |@————100ns »le 100ns >
DATA
: 28ns : .
< » 18ns '@
DELAY : WIDTH ]
72ns ' 82ns ' '
1 1] [}

Figure 3-13. Cycle Boundary Crossing Example

Exercise - Increasing Relative Timing Resolution

The timing requirements on the diagram in Figure 3-14 appear to go beyond the capabilities of the
generator. We only have three digits of resolution and we need four to set up a channel delay of
4755 us.

e 800.0 us ——!

DATA 1 10
T @475.Sus 9l NS le—

DATA 2

Figure 3-14. Required Timing Resolution

Additional resolution can be obtained at the expense of memory depth. We set the generator’s
clock to 10 kHz (period = 100 us) and set one channel to the NRZ format. Next, we use eight bits
at the set clock period to generate a pulse 800 us wide. We have thus created the signal DATA 1,
shown in the diagram in Figure 3-15.

For the signal DATA 2 we set another channel to the RZ format with a width of 10 ns and a delay
of 75.5 us. We then set seven of the eight bits (bits I to 4 and 6 to 8) to zero and bit 5 to one, as
shown in the diagram in Figure 3-15.

!
CLOCK l
10KHz :

1

DARTA 1| '
NRZ

DATA 2
RZ x

* DELAY 75.S5us
WIDTH 1@ns

Figure 3-15. Relative Timing Resolution versus Memory Depth
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When considering an approach such as this one, it is important to bear in mind the overall accuracy of
the generator, which is +/-5% of programmed value +/-1 ns.

Error Messages

The generator monitors the entries you make and will return an error message if any of them are
incorrect. Here is a list of error messages that can be displayed as a result of incorrect entries on the

Timing Page.

VALUE OUT OF RANGE This inverse video flashing message appears in line 20 if you make a value

TIMING

CLOCK

<
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entry outside the range displayed in the square brackets in line 22 (just above
the softkeys). This message is applicable to Frequency, Period, any of the
clock or data delgys and any of the clock or data widths. After exiting the
page where you made such an entry, the instrument will return to the
previously set value.

A flashing letter E will appear next to any variables whose settings have
become incompatible with each other as a result of entering a false value.
This applies to any (or all) of the channel delays or widths which become
incompatible with the set period (or frequency), or vice versa. The error
warning "E" appears when the delay exceeds (90% of the period - 18 ns), or
when the width exceeds (90% of the period - 8 ns).

Assume for instance, that you have entered a clock period of 500 ns
followed by a Clock 1 width of 443 ns. The error warning "E" appears by
the settings for the frequency, period, Clock 1 width and the inverse video
entry field for Clock 1 width.

This flashing message is triggered by an incompatible timing entry, which we
have just covered previously, and appears in line 2 of the display on all pages
and sub-pages, serving as a reminder of the error condition.

The generator cannot be seriously used when this error condition prevails, as
channel timing can no longer be guaranteed.

This inverse video flashing message is triggered by an external clock running
faster than 50 MHz, and appears in line 2 of the display on all pages and
sub-pages, serving as a reminder of the error condition.

The generator cannot be seriously used when this error condition prevails, as
correct timing can no longer be guaranteed.
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3-6 Output Page

The third page is the "Output Page". It provides access to functions such as output enable, output levels,
output impedance, channel configuration, etc. Before we go on to the individual Qutput Page functions
let us briefly discuss the relationship between output impedance and output level.

Output Impedance / Level Interaction

The generator can be programmed to drive a 50 Ohm load or a high impedance load (greater than 10
kOhm). To match the load impedance the generator does not switch its own output impedance. That
remains fixed at 50 Ohm. Rather, it adjusts the output voltage level according to the output impedance
selected in order to deliver the correct voltage to the load. Therefore, as long as the load impedance
matches the programmed impedance, the actual level at the load will match the programmed level.

O=
S0
£ SOURCE OUTPUT
VOLTAGE  VOLTAGE Z
-

Figure 3-16. Equivalent of the Generator OQutput Stage

The output stage of the generator can be equated to a voltage source "E" in series with a 50 Ohm
resistance, as shown in Figure 3-16. Across this is connected the actual output load "Z". Assuming that
we have programmed an output level of 5 V, then the source and output voltages for the two
programmed output impedances and the two load impedances are as in Table 3-1.

Table 3-1. Generator Output Voltages and Impedances (Set Voltage Level is 5V)

PROGRAMMED LOAD SOURCE OUTPUT
IMPEDANCE IMPEDANCE VOLTAGE VOLTAGE
50 Ohm 50 Ohm 10V 5V
50 ohm OPEN 10 Vv 10V
OPEN OPEN 5V 5V

OPEN 50 Ohm 5V 2.5 Vv

Operation of the generator under conditions given by the last case in Table 3-1 is not recommended and
the output level is not guaranteed.

Call up the Output Page now by pressing PAGES and Ml

Figure 3-17 shows the Output Page and the functions of the generator which are now accessible via
softkeys through this page. Let us now go through the functions in detail.
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COMMENT: this document is called DICESCRN.PUBMKTPROM

(’ 81808 Status STOP ‘\
Address
OUTPUT
Load Impedance 50 0 LEVEL
Outputs ON | Label High Low

I A +0.25 v +0.25 V

Clock 1 LABEL A NORMAL B +5.00 v +0.00 Vv
Clock 2 LABEL B NORMAL c -0.80 v -1.80vV
Strobe ECL NORMAL D +2.40 V. +0.80 Vv

Channel Configuration, Label (Grey=Complement)

Connector 3333 2222 1111 0000
Channel 3210 3210 3210 3210
Label AAAA AAAA AAAA AAAA

Select further

Outp.-on/off - -lClock -Output:
\ Strobe Level; Chnl .Config W Chnl Label: J

Figure 3-17. Output Page after Recall Standard Set

Load Impedance

The softkey ESEE offers two possibilitiess 50 Ohms and a high impedance. Make your
selection by pressing the softkey SN or IEECRNNNS

Output Enable

Via the IEPEIKIVATE#A key you can switch all the outputs on or off. These are the CLK1, CLK2 and
STROBE channels, as well as all called up DATA channels. (For a definition of called up data channels
see the Data Page.) All outputs are off until enabled. The choices are as follows:

| ON | All outputs are turned on.

OFF All outputs are turned off. The generator outputs will always be off after switch-on
or after a reset. (Reset may occur while connecting an extender. Refer to the section
on the generator extender.)

Output Level Capabilities

The generator can work simultaneously with up to four different high and low voltage level pairs. Each
pair has a label in the form of a letter. Thus, there are four programmable voltage level pairs labeled A,
B, C and D. Any of the labels can be associated with any of the installed data channels. The maximum
and minimum voltage levels, the maximum and minimum voltage swing and the resolution depend on
whether the generator is working into a 50 Ohm or an open (high impedance) load. These parameters
are summarized in Table 3-2.
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Table 3-2. Summary of generator output level capabilities

IMPEDANCE = 50 OHM IMPEDANCE = OPEN

Max. |Min. [Max. [Min. |Reso- Max. [Min. |Max. |Min. |Reso-
Level |Level |Swing|Swing|lution Level |Level |Swing|Swing]lution

5.5 v|-2 vV |5.5 v|0.5 V|10 mV 17 v |2V |17V 1V {20 mV

On pressing the softkey E id the following softkey menu appears.

i INCREMENT, : Jll ‘Next :Label " Jlow <—> High.Jl - -]
-DECREMENT ;)M TTL:'UEVELS ' |l ECL LEVELS™ | “EXIT ‘- 1

Notice that you also get some additional information just above the softkeys in line 22 of the display.
You get the label that you are currently accessing, the level of that label (high or low) and the allowed
voltage range for that level. The allowed voltage range depends on whether you have set the output
impedance to 50 Ohms or "open". In the inverse video field further to the right you get the actual
voltage level value of the label you are currently accessing.

So, for instance after performing "Recall Standard Set" (we did that in Section 3-3) you will get the
following information: Label A High Level [-1.5V +5.5V]. The current voltage for the label A high
level, which in this case is +0.25 V is repeated in the inverse video field.

You can now directly enter the new value for the voltage level and label displayed using the data keys.
You have to terminate your entry by pushing the B id key, which now appears.

allows incrementing the currently displayed value in the inverse video field.
allows decrementing the currently displayed value in the inverse video field.
allows you to step through the four labels A to D. You always step in the forward

direction, going back to A after reaching D. Notice that the current label in line 22
changes as you press this softkey.

toggles between the high and low level for the particular label you are currently
accessing. The allowed voltage range also changes to correspond to the level you
select.

allows you to set a label to TTL levels directly, without having to use the DATA keys.

You step to the desired label with the RIZISIXIHN
“TTLi LEVELS:

key and press the

key. The selected label appears in line 22 of the display, just above

the softkeys - for example: Label B TTL. You then have to give an acknowledgment
of your entry by pressing Hs . If you’ve made a mistake, you can leave

the menu by pressing or HEEINEKEN TTL levels are 240 V

and 0.20 V for high and low level respectively.

allows you to set a label to ECL levels. The procedure is the same as for TTL levels.
Note however, that ECL levels cannot be entered when load impedance is set to open.
The softkey is not displayed. ECL levels are -0.80 V and -1.70 V
for high and low level respectively.
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Clock Output
The two clock channels also use the labels A to D in the same way as the data channels. The

RETH:TH key allows you to assign labels to the clock channels. On pressing this key the following
softkey menu appears.

EToe e L ane e TorT oo e ——

allows you to assngn a label to Clock 1. You get a choice of four keys:
: 1R B i B -G RVl ~LABEL-D - |
Line 22 tells you which clock channel you are modifying and the label currently in
use (in inverse video field). Having made your label selection you must use the
key to get back to the previous menu.

allows you to assign a label to Clock 2. Its operation is identical to that of Clock 1.

allows you to set the polarity of Clock 1. A choice of il
is offered. In the normal mode the low level means "false" and
the hlgh level means "true". In the complement mode it is the other way round. Line
22 tells you which clock channel you are modifying and the polarity currently in use
(in inverse video field). Having made your polarity selection you must use the
key to get back to the previous menu.

allows you to set the polarity of Clock 2. Its operation is identical to that of Clock |
polarity.

Strobe Level

The strobe channel does not use labels to determine its high and low voltage levels. It can only be
assigned TTL or ECL logic levels. The strobe channel is an additional channel that can be used for
applications such as measuring equipment triggering or signal qualification. It is not a full clock or data
channel. On pressing the softkey the softkey menu below appears.

Select the required logic level by pressing the appropriate softkey. Having made your selection use the
paamnedl key to return to the previous menu. Note that after a Recall Standard Set the default

is ECL.

Strobe Polarity

You can set the polarity of the strobe channel in the same way you have set the polarity of the clock
channels. The key Calls the softkey menu below.

-CompLEMENT. - Il

A choice of or is offered. In the normal mode the low level
means "false" and the high level means "true". In the complement mode it is the other way round. Line
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22 shows you the polarity currently in use (in inverse video field). Having made your polarity selection
use the B Al key to get back to the previous menu.

Channel Configuration - Output Page

The lower part of the report area shows the current channel configuration. If you have just performed
"Recall Standard Set", and assuming that you have the full complement of 16 data channels installed and
no HP 8181B extender is connected, you will see sixteen channels arranged in four columns of four
channels each. This configuration is shown in Figure 3-17. Each column represents one 4-bit word, or
one 4-bit "segment". It is important to differentiate between segments and connectors. In our case it
happens that a segment corresponds to a connector on the rear panel of the generator. This is because
we have recalled Standard Set. However, a segment does not have to be associated with any particular
connector, connectors, or even part/s of a connector, as we are just about to see. The choice is entirely
up to you. The segments are numbered from left to right starting at 1, thus in our example the leftmost
segment is the Ist segment and the rightmost one is the 4th segment.

The connectors are labeled from 0 upwards and after a Recall Standard Set are displayed on the screen
from right to left. The channels within each connector are labeled 0 to 3 and after a Recall Standard
Set are also displayed from right to left. The channel numbering tells you where a particular channel
physically comes out at the generator rear panel. Thus in the current display for example, see Figure
3-17, the third channel from the right is called 0-2 and comes out on connector 0 cable 2, labeled yellow.
The seventh channel from the left is called 2-1 and comes out on connector 2 cable 1, labeled red. The
least significant channel is 0-0 and comes out on connector 0 cable 0, labeled black. And the most
significant channel is 3-3 and comes out on connector 3 cable 3, labeled blue. The color labels are
attached to the free ends of each split cable and are supplemented with cable numbers.

(,781808 Status STOP ‘\
Address

OUTPUT
Load Impedance 50 N0 LEVEL
Outputs ON Label High Low

A +0.25 Vv +0.25 Vv
Clock 1 LABEL A NORMAL B +5.00 Vv +0.00 Vv
Clock 2 LABEL B NORMAL C -0.80 v -1.80 Vv
Strobe ECL NORMAL D +2.40 V +0.80 V

Channel Configuration, Label (Grey=Complement)

Connector 33332222 1111 0000
Channel 32103210 3210 3210
Label AAAAAAAA AAAA AAAA

Select further

"~ @Clock Output

“Chnl Label 4)

"“Chnl::Contay:’

Figure 3-18. Output Page Displaying one 8-bit and two 4-bit segments

Using the BSJNSEIESER key you can change the way the channels, or rather the parallel data bits on
the screen are arranged. You may for instance be working with an 8-bit device. You will then want to
have an 8-bit word on the screen, which also arranges your data in 8-bit words on the Data Page. In
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other words, you will want to see an 8-bit segment, as is shown in Figure 3-18. This does not change the
connections at the rear panel of the generator, you will still most likely be using the same two 4-channel
connectors as before. However, it does allow you to view and to work with the eight bits as a complete
word. This is useful, for instance, when you want to set up an 8-bit up- or down-counter, as we shall see
on the Data Page.

The function also allows you to mix the channels on the screen by selecting them from
different connectors and arrange them into segments (data busses) of varying sizes. It is important to
note, that in such a case the bus arrangement made up of physical channels at the rear panel of the
generator must correspond to the bus arrangement on the screen.

The maximum segment size (maximum size a word can have on the screen) is 16. This maximum segment
size by no means prevents you setting up a larger physical data bus, for instance one of 32 bits. The
segment size of 16 bits ensures however that a reasonably clear overview of the channels within a
segment is available. By connecting one or two extenders to the generator, it is possible to build up a
physical bus of up to 64 channels. This figure can be further increased by stacking up several generators
(with extenders), as is normally the case when operating large systems.

On pressing the wChnl .Config

INSERT CHNL [l DELETE CHAL
INSERT SEGMNT, ‘Std-Config Code/Entry: EXIT T

key the following softkey menu appears.

Notice that several other changes also take place. Channel 3-3 is now displayed in inverse video. This
inverse video field is the channel cursor that shows you which channel you are currently accessing. The
segment which contains the channel currently being accessed is also repeated in the softkey label area in
lines 22 and 23 together with the channel cursor.

The channel cursor allows you to make a Direct Channel Entry into the highlighted position. Simply use
the DATA keys to enter the new connector number followed by the channel number. In effect you are
making a substitution. Let’s assume we want to replace the channel 3-3 with the channel 0-1. Simply
type over the old entry using the DATA keys. The cursor moves automatically to the next channel on
the right. The cursor remains stationary only when you have reached the rightmost channel, in our
example channel 0-0.

All the displayed channels can be redefined in this way. Note however, that only DATA keys 0 to 3 are
enabled. This is because we are not using an HP 8181B extender and have only connectors 0 to 3 fitted.

If you replace a channel such as 3-1 for example, that is part of a data segment made up of consecutive
channels such as 3-3, 3-2, 3-1, 3-0, 2-3, 2-2, 2-1, 2-0 with another data channel such as I-1, and you still
wish to use the resulting segment as an 8-bit data bus, you must make a corresponding change to the
physical wiring leading to the device under test.

are scanning softkeys, which allow you to position the inverse video cursor at the
correct data channel before making a change to the configuration. If you move the
cursor to the left past all the data channels, you access the strobe channel.

Channel Insertion

enables you to add additional data channels to the display. Move the cursor to the
desired position and press The new channel will always appear to
the right of the current channel and will always have a channel number one less than
the current channel until you reduce the channel number to zero. Then the connector

<
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number is reduced by one, the channel number goes to three and the whole sequence
is repeated. When you get to channel 0-0, the next inserted channel will be channel
three of the highest installed connector, which in our case is three. (The maximum
size of a segment is 16 channels.)

As an example to illustrate channel insertion, let us consider the case where we wish to
insert channel 0-1 in between channels 2-2 and 2-1. As the first step we use the arrow
keys to bring the cursor over channel 2-2 as shown in Figure 3-19,

( 81808 Status  STOP \
Address
QUTPUT
Load Impedance 50 QO | LEVEL
Outputs ON | Labe High Low
| A +0.25V +0.25 V
Clock 1 LABEL A NORMAL | B +5.00 v +0.00 Vv
Clock 2 LABEL B NORMAL | c -0.80 v -1.80 v
Strobe ECL NORMAL | D +2.40 V +0.80 v

Channel Configuration , Label (Grey=Complement)

Connector 3333 2@22 1111 0000
Channel 3210 3H@10 3210 3210
Label AAAA AAAA AAAA AAAA

ENTER NEW VALUE

Configuration 2.Data Segment

Connector 2@22 Code ] Entry
Channel 3|10

We now push the i3 C key. The result of this step is shown in Figure
3-20. An extra channel is now displayed between channels 2-2 and 2-1. Its designation
is 2-1 because it follows after channel 2-2. We also see a flashing error message in line
21 of the display: Dupl Chnl in Segment. This is because channel 2-1 now occurs
twice in the same segment. For a more detailed explanation of this error message
refer to "Error and Warning Messages" at the end of this section.
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(’

\_

81808 Status STOP i\
Address
OUTPUT

Load Impedance 50 0 | LEVEL
Outputs ON | Label High Low

| A +0.25 V. +0.25 V
Clock 1 LABEL A NORMAL | B +5.00 Vv +0.00 v
Clock 2 LABEL B NORMAL c -0.80 v -1.80V
Strobe ECL NORMAL D +2.40 V +0.80 Vv

Channel Configuration , Label (Grey=Complement)

Connector 3333 22[E22 1111 0000
Channel 3210 3210 3210 3210
Label AAAA AAAAA AAAA AAAA

ENTER NEW VALUE

Configuration 2.Data Segment Duplt Chnl in Segment
Connector 22@22

Code (] Entry

Channel 3210
INSERT GHNL J§ DELETE CHNL
INSERT :SEGMNTH 'Std:Config -Code/Entry EXIT - % 4)

Figure 3-20. Output Page after Channel Insertion

As the last step we type 01 over the cursor using the DATA keys. The error message
disappears and we now have an extra channel 0-1 inserted in between channels 2-2
and 2-1 as is shown in Figure 3-21.

-

N

81808 Status STOP ‘\
Address
OUTPUT
Load Impedance 50 n | LEVEL
Outputs ON High Low

+5.00 Vv +0.00
-0.80 v -1.80
+2.40 v +0.80

Clock 1 LABEL A NORMAL
Clock 2 LABEL B NORMAL
Strobe ECL NORMAL

<< <<

| Label

| A +0.25V +0.25
| B

| ¢

| D

Channel Configuration , Label (Grey=Complement)

Connector 3333 22§22 1111 0000
Channel 3210 32§10 3210 3210
Label AAAA AAAAA AAAA AAAA

ENTER NEW VALUE
Configuration 2.Data Segment
Connector 2222 Code ] Entry
Channel 32fh0

INSERTSEGMNTH Std Config Code/Entry: CEXIT T 4}

.
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Figure 3-21. Output Page after Channel Substitution
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Channel Deletion

enables you to delete unwanted channels from the display. The channel currently
highlighted by the cursor is deleted.

Segment Insertion

enables you to add new data segments to the display. Move the cursor to the desired
position and press BEAIBEIAIN The new segment will always appear to the
right of the current segment and will always have a channel number one less than the
channel in the current segment until you reduce the channel number to zero. Then
the connector number is reduced by one, the channel number goes to three and the
whole sequence is repeated. When you get to channel 0-0, the next inserted segment
will contain channel three of the highest installed connector, in our case three.

Calling Standard Channel Configuration

enables you to set the standard configuration, ie. the one showing all the installed
channels. Confirm your entry by pressing WEMZIISUIIM Note that "Standard

Config" is not the same as "Recall Standard Set", as only the channel configuration is
changed. The other parameters, such as level and timing settings etc. are left
undisturbed. However "Standard Config" is performed as part of "Recall Standard Set".

Data Encoding

enables you set up the method of data encoding and to allow or disable data editing
on the Data Page. On pressing this key the following choices are presented:

codes the data contained in the currently accessed segment in the
binary format on the Data Page. The Code field in inverse video
(in line 22) echoes the selection by displaying .

codes the data contained in the currently accessed segment in the
octal format on the Data Page. The Code field in inverse video
(in line 22) echoes the selection by displaying H&i.

codes the data contained in the currently accessed segment in the
hexadecimal format on the Data Page. The Code field in inverse
video (in line 22) echoes the selection by displaying &

codes the data contained in the currently accessed segment in the
decimal format on the Data Page. The Code field in inverse video
(in line 22) echoes the selection by displaying J&8.

Note that the data format selected here affects the editing of data
on the Data Page. For example, if a segment is coded for decimal
entry but contains only two bits, then only DATA keys 0 to 3 will
be active when editing it on the Data Page. Similarly, if a segment
is coded for hexadecimal entry but contains only three channels,
then only DATA keys 0 to 7 (not 0 to F) will be active.

moves the cursor to the left (functions the same way as above).

moves the cursor to the right (functions the same way as above).
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enables editing on the Data Page of data contained in the
currently accessed segment. The key toggles between YES and NO
as displayed in the inverse video field called "Entry" in line 22 of
the display. If YES, an up arrow under the enabled segment on
the Data Page signifies that data editing is possible.

Data Channel Labeling and Channel Polarity

The channel label feature enables you to assign one of the voltage level labels A,B,C or D to any of the
data channels. You do this by pressing the key and then moving the inverse video cursor
to the desired channel on the screen and selecting A,B,C or D on the DATA key pad. The cursor then
automatically moves on to the next channel on the right. The key calls up the following

softkeys.
[ —
COMPLEMENT

NORMAL

= -NORMAL: . I COMPLEMENT - e T
RN S ST

moves the cursor to the right one channel at a time.

moves the cursor to the left one channel at a time. This softkey is blank if the cursor
is located at the leftmost channel, or if you have just executed "Standard Config" or
"Recall Standard Set". Notice that you cannot go further left past the leftmost
channel to access the strobe, as strobe level and polarity are set by separate softkeys.

moves the cursor all the way to the left to the starting position at the leftmost
channel. This softkey is blank if the cursor is located at the leftmost channel, or if
you have just executed "Standard Config" or "Recall Standard Set".

inverts (complements) the channel polarity and moves on to the next channel on the
right. Each inverted channel is marked by a grey field in the Label row in the Report
Area (line 15). The inversions for the segment currently being accessed are also
echoed in the Softkey Label Area on line 23.

returns a complemented channel to the default (normal) polarity.

Exercise - Level Setting

Set the following:

Clock I: TTL Levels, Normal Polarity
Clock 2: TTL Levels, Complement Polarity

Strobe: TTL Levels, Normal

Channel: 0-0, 0-1, 0-2: High Level 40 V,
Low Level 0V

Channel 0-3 : ' TTL Levels

All Other Channels: High Level 15V

Low Level -5V

Note that in order to set a level of 15 V, load impedance must first be changed to "open". (The
maximum level obtainable at the load impedance of 50 Ohms is 550 V. See Table 3-2, giving
generator output level capabilities.)

AN
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Error and Warning Messages

Dupl Chnl in Segment This flashing message appears on the ESIISEIIAER

VALUE OUT OF RANGE

3-32

Outputs Off

SWING

screen in the Softkey
Label area in line 21 if you have duplicated a channel in one segment (and
the cursor lies in that segment). This happens also if you have inserted a new
channel at the start of a segment (leftmost channel of a segment) or in the
middle of a segment. Inserting a channel at the end of a segment (rightmost
channel of a segment) does not trigger this warning message as the next
channel always has a lower channel or segment number.

The generator cannot be seriously used when an error condition prevails, as
certain data edit functions cannot be performed. If you need to insert extra
channels in a segment and get this warning, you can change the channel and
connector numbers via the DATA keys.

This flashing inverse video message appears in line 20 if you make a value
entry outside the range displayed in the square brackets in line 22 (just above
the softkeys). This message is applicable to the Level entry. If you exit the
page where you made such an entry, it will be ignored and the previous entry
will be retained.

This flashing message is strictly speaking a warning rather than an error
message. It tells you that generator outputs have not been switched on. This
is a normal condition after instrument switch-on.

A flashing letter E will appear next to any variables whose settings have
become incompatible with each other as a result of entering a false value.
This applies to any (or all) of the individual voltage level labels. An error
occurs if you enter a value that is incompatible with the maximum or
minimum swing as given in Table 3-2, Summary of generator output level
capabilities.

Suppose for instance, that you have entered "Recall Standard Set". This gives
a high level on Label A of +0.25 V and a low level on Label A of -025 V. If
you then decrement the Label A high value by 10 mV an error occurs. The
error warning "E" appears next to the level settings for the affected label and
next to the inverse video entry field for the currently accessed level.

This flashing message is triggered by an incompatible level entry, which we
have just covered above, and appears in line 2 of the display on all pages and
sub-pages, serving as a reminder of the error condition.

The generator cannot be seriously used when an error condition prevails, as
channel voltage levels can no longer be guaranteed.
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3-7 Data Page

The fourth page is the Data Page. It gives you access to the generator memory and the data editing
features. There are a number of ways of generating or bringing into generator’s memory the data that
will be used to stimulate a device under test. The simplest, and also the most tedious, is to type the data
direct into the memory using the DATA keys. Other ways include the use of functions that set up
up-counters, down-counters or a pseudo-random binary sequence, or set whole channels high or low (1 or
0). In addition, data can be edited (inserted, deleted or copied) or often used data sequences can be set
up in a separate memory containing 16 words (macros) and then brought over to the main memory as
required.

Data can also be brought in from an external device such as a computer system where it may be stored
in the form of a disc file. The data transfer mechanism is the Fast Binary Transfer Mode, which is
discussed in Chapter 7 of this manual. The CAE Link, which can convert and download large chunks of
stimulus data in the form of device test vectors from a Computer Aided Engineering design station is yet
another way of bringing data into the generator’s memory. The CAE Link uses Fast Binary Transfer in
the last stage of the conversion and transfer process. The link is covered in the CAE Link Manual.

Call up the Data Page now by pressing PAGES and

Figure 3-22 shows the Data Page and the functions of the generator which are now accessible via
softkeys through this page. Let us now go through the functions in detail.

{81808 B Status  STOP A
Address

DATA
Cursor on Strobe

ADDR STR DATA

00000 F [j 0000 0000 0000 0000
0

00001 0000 0000 0000 000G
00002 0 0000 0000 0000 0000
- 00003 0 0000 0000 0000 0000
00004 0 0000 0000 0000 0000
00005 0 0000 0000 0000 0000
00006 0 0000 0000 0000 0000
00007 0 0000 0000 0000 0000
00008 0 0000 0000 0000 0000
00009 © 0000 0000 0000 0000
00010 0 0000 0000 0000 0000
00011 0 0000 0000 0000 0000
00012 0 0000 0000 0000 0000
00013 0 0000 0000 0000 0000
00014 0 0000 0000 0000 0000
00015 0 0000 0000 0000 0000
Entry T e ot T Tt

- .CURSOR 1. PICTUR €~ CURSOR - | CURSOR ==> "]

PICTURE il Top Address
AN /)

Figure 3-22. The Data Page

Notice that when the Data Page is called up, channel data is displayed as defined by the channel
configuration keys on the Output Page, that is in binary, octal, decimal or hexadecimal format. These
keys are also repeated on this page and their operation is identical. The data can now be entered and
modified. Data entry is performed with the DATA keys at the current cursor location.

Which of the DATA keys are enabled for data entry depends on the data configuration currently in use.
If you have just recalled Standard Set the data in all segments will be encoded in binary. Hence only the

<.
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DATA keys 0 and | will be enabled. If you have selected octal format, DATA keys 0 to 7 will be
enabled. For decimal format it will be keys 0 to 9 and for hexadecimal 0 to F.

The letter F in between the address and strobe columns on the screen indicates that this address is
currently the First Address. Similarly, the letter L marks the Last Address. Setting the first and last
addresses was covered on the Control Page.

Cursor and Screen Controls

There are several ways to move the cursor:

CURSOR 1
CURSOR !

PICTURE 11
PICTURE !

<— CURSOR
CURSOR —>

Top Address

enable the cursor to be stepped vertically through the data stream.

Holding down the softkey causes repetitive cursor movement. When the cursor
reaches the top (bottom) of the screen, further repetition causes the data and address
display to scroll.

replace the current sixteen lines displayed by the next numerically
higher (lower) sixteen lines. Single or repetitive operation is available.

enable horizontal movement of the cursor. When the cursor is at the limit of

its travel, it jumps to the beginning of the next (end of the previous) line. When
"Entry Allowed" arrows under a data segment/s are missing. the cursor jumps over the
disabled segment/s to the next enabled segment. (Refer back to Channel
Configuration menu on the Qutput Page) If none of the segments are enabled, the
cursor is not displayed.

enables a new display of data to be called up quickly. It is activated either by entering
a 4 digit number (including leading zeros) or via the EREISILEIEE or
BREIREIERE keys. If you enter a number of less than 4 digits, follow this by
pressing the softkey EREELILELE

Exercise - Data Display

I Set Top Address to some address, for instance 128.
. Recall Standard Set.
3 Set Top Address to 16383 (1023)
You should now see both the last and the first address on the screen.

Data Editing

The softkey

opens the way to the data editing capabilities of the generator. On

pressing it, the following softkey menu appears.

Channel :Edit

-Chnl Config-

“Entry: mode~:-

- CHECKSUM =2

Data Edit - Address Encoding

Address Code

allows you to set the address format. After recalling the Standard Set the address is

encoded in decimal. Additional options are octal and hexadecimal. The desired

format is selected by pressing the appropriate key EREIAGISIEEE

B8. The inverse video field in line 22 shows
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the current format. Leave the menu by pressing the ¥ Bl key. Note that
the First and Last Addresses on the Control Page are displayed in the address format
selected here.

Memory Clear and Set

allows you to clear or set all data memory locations. This softkey calls a subsequent
softkey menu offering three functions.

clears all data channel memory locations (except strobe) to zero. You
have to provide an acknowledgment by pressing the key
% If you’ve changed your mind, leave the menu by

or CEXIT 1t A

sets all data channel memory locations (except strobe) to one. You have
' to provide an acknowledgment by pressing the key NEEEEUNN

If you've changed your mmd leave the menu by pressing
-~ REFUSE. -.: EXIT .

. clears all strobe memory locations to zero. You have to provide an
acknowledgment by pressing the key INEEEIEE If you've
changed your mind, leave the menu by pressing or

Channel Editing

enables you to carry out editing tasks on individual channels. It is important to note
that Channel Edit operations function only between the currently valid First and Last

Addresses. -

clears all relevant memory locations in the accessed channel to zero. Use
the arrow keys and to move the cursor

to the required channel. You have to provide an acknowledgment by
pressing the key HEEENEENMN If you've changed your mind, leave

the menu by pressing MIZSEIKXERM Note that if you have previously
duplicated a channel in the same or a different segment, then changing
one of these channels will result in a change in all the others.

sets all relevant memory locations in the accessed channel to one. Use
the arrow keys Il 2nd BEEE==3lES t0 move the cursor
to the required channel. You have to provide an acknowledgment by
pressing the key HEEEESAENM If you've changed your mind, leave
the menu by pressing IZIKMMKDOAE Note that if you have previously
duplicated a channel in the same or a different segment, then changing
one of these channels will result in a change in all the others.

allows you to perform a one-to-one channel copy. You can copy the
contents of memory of one channel to that of another channel within
the relevant address range. The information you need to perform the
copy operation is given in lines 21 to 23 of the display. The source
channel is contained within a grey field and its segment is shown on the
left hand side of the display. The destination channel is contained within

<.
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an inverse video field and its segment is shown on the right hand side of
the display.

A similar distinction is used for the data segments in the Report Area.
Two pairs of softkey arrows HilSibmeiial and RIS omdRiiEd M0 ve

the cursors to the desired channels. The left hand arrows move the grey
cursors (source channel/segment) and the right hand arrows move the
inverse ‘video cursors (destination channel/segment).

To carry out the actual copy operation press the key B2
If you’ve changed your mind, leave the menu by pressing #Z%3

(pseudo-random binary sequence) enables a different random binary
pattern to be set on each channel within the relevant address range. The
same pattern will always appear in a given channel when PRBS is
enabled. Use the arrow keys Sk 8 and TR NN tO

move the cursor to the required channel. To enter PRBS on a pzutlculm
channel press the key B
leave the menu by pressing B B8 Note that if you have
previously duplicated a channel in the same or a different segment, then
changing one of these channels will result in a change in all the others.

enables you to set up an up-counter on individual segments within the
relevzmt address range. Use the arrow keys B 4 and

i to move the cursor to the required segment To enter an
up-counter on a particular segment press the key Pz i
you’ve changed your mind, leave the menu by pressing =S U ERRERRE
Avoid setting an up-counter on a segment containing a duphcate channel
as this gives unpredictable results.

enables you to set up a down-counter on individual segments within the

If you’ve changed your mind, leave the menu by pressing & 5
Avoid setting a down-counter on a segment containing a duplicate
channel as this gives unpredictable results.

Exercise - Setting a Data Pattern

Set the following:

]
]
[ ]
[ ]
[ J
]

First Address:

Last address:

Clear entire memory
Top Address:

Chans. 2-3 to 2-0:
Channel 1-3:

128
136

126

Up-counter
PRBS pattern
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Data Page

enables you to carry out editing tasks on individual lines. This is especially useful if
you are working with many data channels in parallel. The sort of tasks that can be
performed includes inserting, deleting and copying lines, or bringing in line macros
from the Macro Data Page, and so on.

‘Copy ‘Macro

Copy.Macro.!si]

<.
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allows you to bring in a single predefined data line from the Macro Data
Page. This is useful if there is a certain data line that you use frequently.

Using Copy Macro you can copy any one of the 16 data lines previously
edited on the Macro Data Page to any data line on the Data Page. The

small Macro Data Memory is totally independent of the main Data

Memory. The Copy Macro feature performs only a memory transfer.

After pressing the key a new set of softkeys appears.

You will see a softkey and two softkeys

and IEESISEEM. These three keys always

appear together. As well as these keys an inverse video field appeérs on
the right hand side of the display in line 22 showing the destination
address (the address to which the new data will be copied). You can
increment or decrement the destination address or make a direct entry
using the DATA keys and the softkey.

The source address (the one from which data will be copied) is also
shown in line 22 in a grey field. If you now press the softkey

the source address field switches to inverse video and
the destination address switches to grey. You can now enter in hex
notation the address on the Macro Data Page from which you want to
copy the line of data. Use the Mi&i3 mild key to perform the

copy. The softkey gets you from the source address

to the destination address. Leave the menu by pressing

allows you to bring in several data lines from the Macro Data Page. This
is useful if there are certain consecutive data lines that you use
frequently.

Using Copy Macro’s you can copy a block of up to 16 data lines
previously edited on the Macro Data Page to any address on the Data
Page including those causing data to be brought in over the 16384/00000
address boundary.

After pressing the key a new set of softkeys appears.

You will see a softkey and two softkeys

and BEECIZHTEE These three keys always

appear together. As well as these keys an inverse video field appears on
the right hand side of the display in line 22 showing the destination
address (the address to which the new data will be copied). You can
increment or decrement the destination address or make a direct entry
using the DATA keys and the softkey. The

subsequent lines from the Macro Data page are automatically allocated
to the Data Page addresses depending on the macro block size.

The source addresses (those from which data will be copied) are also
shown in line 22 in a grey field. If you now press the softkey
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Insert ‘Line’

Data Page

-k # the destination address switches to grey. The source
address field contains the macro start and stop addresses. Only the stop
address switches to inverse video. To get at the macro start address press
LEAIZRE again. You can now enter in hex notation the start
addless followed by the stop address of the data on the Macro Data Page

key to perform the copy. The EIZHERIIIDER sof tkey gets you from
the source addresses to the destination address. Leave the menu by
pressing EREIBEEEEEE

is normally used in conjunction with the Insert Line and Delete Line
functions to safeguard data at addresses greater than the Limit Address.
This is particularly useful if you have allocated certain data sequences to
certain parts of memory in order to carry out particular test tasks using
different sets of first and last addresses. The actual mechanism of how
Limit Address interacts with the Insert Line and Delete Line functions is
described later, when we discuss these softkeys. After switching the
generator on the Limit Address defaults to the end of the address range,
ie. 16383 (1023). Executing Recall Standard Set has no effect on the
Limit Address setting.

00800

VECTORS FADI 02016
FOR TEST 1 ///

LAD1 82847
LIMIT ADDRESS 02058

FAD2 02080
VECTORS / .
FOR TEST 2 /
/ FAD2 16368

16383

Figure 3-23. The Use of Limit Address

The example in Figure 3-23 demonstrates a case on the generator B version
where two areas in memory are to be used at different times to output data to
a test device. The first data set resides in the address range from 00016 to
02047, the second in the range between 02080 to 16368. In order to protect the
second data set you could set the Limit Address to say 02050 and edit the first
data set. Having finished, you could set the limit address to say 00000 in order
to safeguard the first data set and then edit the second. This method is also
valid for the A version, except that the memory range is 1024 words.

After pressing the MIIEBEEREER softkey you can enter the address directly into
the inverse v1deo f neld in line 22 of the display, or you can use the
it : @ softkeys. Leave the menu by

alIoWs you to insert a line of data (containing zeros) at the selected address.
Suppose we wish to insert a line at address 00004. In order to see what is
happening we will now set up some initial conditions. You s_hould have no
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problems with the steps suggested below, as we have already covered them all in
this chapter.

Recall Standard Set

Set First Address to 00000

Set Last Address to say 00010
Set all channels to |

Set up-counter on first segment
Set Limit Address to 00008

Enter 00004 into the inverse video field in line 22 of the display. Press

to perform the insertion. Then use the

key to bring the address 00000 to the top of the display. You will now have a
screen as shown in Figure 3-24. The data lines between addresses 00004 and
00008 move down by one (to the next higher address) and the data at address
00008 is lost. Had we not set the Limit Address to 00008, the data at address
16383 would have been lost, as this is the default limit address. For each data
line inserted, one data line is lost at the current Limit Address.

-

81808 Status STOP ‘\
Address

DATA

ADDR STR DATA

00000 F 0 0000 1111 1111 1111
00001 0 0007 1111 1111 1111
00002 0 0010 1111 1111 1111
00003 0 0011 1111 1111 1111
00004 0 0000 0000 0000 0000
00005 0 0100 1111 1111 1111
00006 0 0101 1111 1111 1111
00007 0 0110 1111 1111 1M1
00008 0 0111 1111 1111 1111
00009 0 1007 1111 1111 1111
00010 0 1010 1111 1111 11N
00011 0 1017 1111 1111 1111
Entry RO O o o N o o o o o o
ENTER NEW VALUE

Insert Line in front of [00000 163831
Limit Address = 00008

CIvcRewenT B
PRSI E— R RGN

-

<
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Figure 3-24. Inserting a Single Data Line

Let’s say that we now want to insert extra lines at address 00006. We find it is

possible to insert only three extra lines, because the limit address has been set to
00008. 'After rolling the data display back to show the first address, we should

now see the screen as in Figure 3-25.

3-39



3-40

Data Page

( 81808 Status sTop \
Address
DATA
ADDR STR DATA
00000 F 0 0000 1111 1111 1111
00001 0 0001 1111 1111 1111
00002 0 0010 1111 1111 1111
00003 0 0011 1111 1111 1111
00004 0 0000 0000 0000 0000
00005 0 0100 1111 1111 1111
00006 0 0000 0000 0000 0000
00007 0 0000 0000 0000 0000
00008 0 0000 0000 0000 0000
00009 0 1001 1111 1111 1111
00010 0 1010 1111 1111 1111
00011 0 1011 1111 1111 1111
Entry N o e Y o o o o o o e
ENTER NEW VALUE
Insert Line in front of [00000 163831
Limit Address 00008

Figure 3-25. Inserting Extra Lines up to the Limit Address

Leave the menu by pressing BAZSHENIIEE

allows you to delete a line of data from the selected address. Suppose we wish
to delete a line at address 00004. In order to see what is happening we have to
once again set up some initial conditions. These will be identical to those we

just used for the Insert Line function.

Recall Standard Set

Set First Address to 00000
Set Last Address to 16383

Set all channels to 1

Set up-counter on first segment
Set Limit Address to 00008

Enter 00004 into the inverse video field in line 22 of the dlsphy Press

P ZsA= to perform the deletion. Then use the %28

key to bring the address 00000 to the top of the dlsphy You will now have a
screen as shown in Figure 3-26.
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Data Page

(' 81808 Status STOP Aﬂ\
Address

DATA

ADDR STR DATA

00000 F 0 0000 1111 1111 1111
00001 0 00071 1111 1111 111
00002 0 0010 1111 1111 1111
00003 0 0011 1111 1111 111
00004 0 0101 1111 1111 1111
00005 0 0110 1111 1111 1111
00006 0 0111 1111 1111 1111
00007 0 1000 1111 1111 1111
00008 0 0000 0000 0000 0000
00009 0 1001 1111 1111 1111
00010 0 1010 1111 1111 1111
00011 0 1011 1111 1111 11N
Entry 1t 11T 1T T MM

ENTER NEW VALUE

Insert Line in front of [00000 16383] 00000
Limit Address = 00008

CINcRemENT B F ]
- .. W EXECUTE EXIT . M1 .

Figure 3-26. Deleting a Single Data Line

Let’s say that we now want to delete extra lines at address 00006. We find it is
only possible to delete two more lines, because the limit address has been set to
00008. After rolling the data display back to show the first address, we should
now see the screen as in Figure 3-27.

( 81808 Status  STOP )
Address

DATA

ADDR STR DATA

00000 F 0 0000 7111 1111 1111
00001 0 0001 11711 1111 1111
00002 0 0010 1111 1111 1111
00003 0 0011 1111 1111 1111
00004 0 0101 1111 1111 1111
00005 0 0100 1111 1111 1111
00006 0 0000 0000 0000 0000
00007 O 0000 0000 0000 0000
00008 0 0000 0000 0000 0000
00009 0 1001 1111 1111 1111
00010 0 10710 1111 1111 1111
00011 0 1011 1111 1111 1111
Entry RO o S o S o A o
ENTER NEW VALUE

Insert Line in front of [00000 163831
"Limit Address = 00008

CincReweNT B S
ESSETON M GO BTSN )

N

Figure 3-27. Deleting Extra Lines up to the Limit Address

Leave the menu by pressing EESIREROGONE

AN
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-~ Copy . Line::

Data Page

allows vou to copy a line of data from one memory location to another by
overwriting the data at the destination memory location. The source memory
location remains undisturbed.

After pressing BRI =AM 2 new set of softkeys appears together with two
extra fields in in lines 22 and 23 of the display. The field in line 22 is
highlighted in inverse video and gives the address data is copied from. You can
type over the current address using the DATA keys and complete your entry by
pressmg the B sof tkey Alternatively, use the

: g8 and B B softkeys to reach the required
address. The numbers in the square brackets also in line 22 give the address
range.

The grey field in line 23 gives the address data is copied to. To access the
"copy-to" address press the softkey. Notice that the

"copy-to" address is now highlighted Locate the required address the same way
as previously. Press the & softkey to copy the line.

To scroll the data on the screen you have to access the "copy-from" address
W softkey. To leave the menu

allows you to move a line of data from one memory location to another. The
data between the two addresses moves up or down one line, depending on
whether the line is being moved to a higher or a lower address in memory. The
following example illustrates this concept.

First, we have to set up some initial conditions. You should have no problems
with the steps given below. We have already covered them in this chapter. '

Recall Standard Set

(Set First Address to 00000)

(Set Last Address to 16383 (1023))

Set data in all channels to 0

Set up-counter on first segment

Set data in first segment to decimal mode

Let us suppose that we want to move a line of data at address 00006 to address
00002. After pressing BRI a new set of softkeys appears together
with two extra fields in in lines 22 and 23 of the display as shown in Figure
3-28. The field in line 22 is highlighted in inverse video and gives the address
data is moved from. You can type over the current address using the DATA
keys and complete your ently by pressing the B @ softkey.
Alternatively, use the 3l i and B8 L6 softkeys to

reach the required address. We will type in 00006. The numbers in the square
brackets also in line 22 give the address range available for the move operation.

Revision 1.0, May 1987



Data Page

(’ 81808 Status STOP ‘\
Address

DATA

ADDR STR DATA

00006 0 06 0000 0000 0000
00007 0 07 0000 0000 0000
00008 0 08 0000 0000 0000
00009 0 19 0000 0000 0000
00010 0 10 0000 0000 0000
00011 0 11 0000 0000 0000
00012 0 12 0000 0000 0000
00013 0 13 0000 0000 0000
00014 0 14 0000 0000 000C
00015 0 15 0000 0000 0000
00016 0 16 0000 0000 0000
00017 0 17 0000 0000 0000
Entry SO S G o N o

ENTER NEW VALUE

Move Line [00000 163831
to Line [00000 163831

PREV-FIELD- Q- ] “
CDECREMENT.. W .. W EXECUTE EXIT 17 - y

Figure 3-28. Moving a Line - Initial Screen
The grey field in line 23 gives the address data is moved to. To access the
"move-to" address press the softkey. Notice that the
"move-to" address is now highlighted. Input the required address the same way
as previously. We type in 00002. Press the K | softkey to copy
the line. To access the "move-from" address again press the B3
softkey. Now depress the BEESILILII key until address 00000 appears.
You should now see the screen as shown in Figure 3-29.
(' 81808 Status STOP ‘\
Address
DATA

ADDR STR DATA

00000 F 0 00 0000 0000 0000

00001 0 01 0000 0000 0000

00002 0 06 0000 0000 0000

00003 0 02 0000 0000 0000

00004 O 03 0000 0000 0000

00005 0 04 0000 0000 0000

00006 0 05 0000 0000 0000

00007 0 07 0000 0000 0000

00008 0 08 0000 0000 0000

. 00009 0 09 0000 0000 0000

00010 0 10 0000 0000 0000

00011 0 11 0000 0000 0000

Entry 1 11 A1 4111t

ENTER NEW VALUE

Move Line [00000 163831

to Line [00000 16383] e

\ DECREMENT . )

Figure 3-29. Moving a Line - Final Screen

~.
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Data Page

Data at address 00006 has been moved to address 00002. The data lines at
addresses 00002 to 00005 have been moved down by one address. To leave the
menu press &= EX LTt 004

Exercise - Line Edit

Set Limit Address to 150
Copy line 130 into address 135
Move line 140 to line 146
Insert 2 lines at address 137
Delete a line at address 148

Data Integrity - Checksum

provides you with the means of checking the integrity of the data stored in the
generator’s memory. When you press this softkey, a message Data Checksum
NNNNNNNN is displayed in line 22 of the screen, where NNNNNNNN is a eight
digit number. If you change the data in memory in any way, the checksum number
will change.

Auto Cursor Movement - Data Page

selects the cursor movement when entering data from the DATA keys on the screen.

:HDLD<.GURSOR® holds the cursor at the current data bit after data entry - no cursor movement,

moves the cursor horizontally to the next data bit on the right. When the end
of the line is reached the cursor wraps round to the beginning of the next line,
i.e. the cursor. :

moves the cursor vertically downwards to the same data bit in the word, but at
a higher address.

Channel Configuration - Data Page -

allows you to set the generator channel configuration. The softkey menus and

3-44

functions behind this softkey are identical to those that can be accessed via the

L softkey on the Output Page. We have already covered these procedures
in the Subsection entitled Channel Configuration. The only difference is that on the
Output Page the Report Area of the screen shows the channels, whereas here on the
Data Page it shows the data in the memory behind each channel.
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Data Page

Exercise - Data Pattern Generation

0000
0000
0001
0001
0010
0010
0011
0011
0100
0100
0101
0101
0110
0110
0111
0111

00000
00001
00010
00011
00100
00101
00110
00111
01000
01001

- 01010

01011
01100
01101
01110
01111

Create the bit pattern shown in the left hand column between
addresses 0000 and 00031. This is an up counter, with every
digit listed twice. This might be required in a memory test,
where you write to a specific memory cell, then immediately
read back the same cell for test. The next memory cell will
then be addressed.

The pattern is easy to generate if you appreciate that it
represents an up counter in which the least significant bit is

missing.

We configure a segment of five channels, then create an up
counter, as shown in the right hand column, and finally delete
the channel which carries the least significant bit.

We have now covered the most complex page of the data generator.

Error Messages

The generator monitors the entries you make and will return an error message if any of them are
incorrect. Here is a list of error messages that can be displayed as a result of incorrect entries on the

Data Page.

VALUE OUT OF RANGE

Dupl Chnl in Segment

Display incomplete

.
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This inverse video flashing message appears in line 20 if you make a value
entry outside the range displayed in the square brackets in line 22 (just above
the softkeys). This message is applicable wherever you can make a direct
address entry, that is in the following cases: Top Address, Copy Macro, Copy
Macros, Insert Line, Delete Line, Copy Line, Move Line and Limit Address.
After exiting the page where you made such an entry, the instrument will
return to the previously set value.

This flashing message appears on the screen in the Softkey
Label area in line 21 if you have duplicated a channel in one segment (and
the cursor lies in that segment). This happens also if you have inserted a new
channel at the start of a segment (leftmost channel of a segment) or in the
middle of a segment. Inserting a channel at the end of a segment (rightmost
channel of a segment) does not trigger this warning message as the next
channel always has a lower channel or segment number.

The generator cannot be seriously used when an error condition prevails, as
certain data edit functions cannot be performed. If you need to insert extra

"channels in a segment and get this warning, you can change the channel and

connector numbers via the DATA keys.

This flashing message on the screen in the Report Area in
line 5 of the display appears if you have inserted more channels or segments
than can be displayed on the screen. You should delete some of the
unwanted channels.
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Data Page

The message can also appear if the physical number of channels installed (in
one generator and two extenders) is greater than can be displayed on the
screen. This problem arises if the displayed segments are encoded in binary.
If you change to the hexadecimal mode, you can display all 64 channels on
the screen.

You should avoid using the generator when this error message appears, as the
channels which are not displayed cannot be edited.

3-46 , Revision 1.0, May 1987



Store/Recall Page

3-8 Store/Recail Page

The fifth page is the Store/Recall Page. It allows you to store and recall up to three generator
parameter sets and up to nine first and last address pairs. These facilities are useful if you are
performing a number of different tests and need to switch between different parameters or first and last
address .values. This page also enables you to recall the Standard Set (default set) of generator
parameters. A parameter set includes all generator parameter settings. It does not include the data
stored in the main or the macro memory. A listing of these parameters is given in Table A-1, Appendix
A at the back of this manual.

Call up the Store/Recall Page now by pressing PAGES and SEIFIIEIIN

The Store/Recall Page is shown in Figure 3-30. Its contents are entirely dependent on what parameters
or address pairs have been stored by the previous user. If your generator is new it will still have some
entries on this page, as it will have gone through the factory final test.

8180B Status  STOP

Address
STORE/RECALL

First Address Last Address Frequency
Parameter 1 0001 0011 1.00 MHz
Parameter 2 0002 0022 2.00 MHz
Parameter 3 0003 0033 3.00 MHz
Addresses 1 0001 0010
Addresses 2 0002 0020
Addresses 3 0003 0030
Addresses &4 0004 0040
Addresses 5 0005 0050
Addresses 6
Addresses 7
Addresses 8 Q008 0080
Addresses 9
Select Further
I
I BEREEREE

A\

J

Figure 3-30. Store/Recall Page

In our version of the Store/Recall Page the values for the first and last addresses and the frequencies are
not perhaps very realistic, but they offer a clear overview of what is going on. Notice also that
Addresses 6, 7 and 9 are not present, as no values have been stored to these.

The generator is equipped with batteries which allow the internal memory to retain the stored
parameters and address pairs for approximately one week. If you come to use the generator after longer
than that, it is possible that the batteries will be discharged and the Store/Recall Page will be empty of
any stored parameters or addresses. This can also be the case if the generator has been repaired. If this
happens, a flashing inverse video message PARAMETER DESTROYED - STANDARD SET
RECALLED, displayed on the main page after you switch the generator on will warn you of this
condition. As you use the generator, the batteries will recharge again and the instrument’s memory
storage facilities will be enabled. As soon as you use the store functions, the corresponding memory
locations will be filled.

AN

Revision 1.0, Mav 1987 3-47



Store/Recall Page

NOTE

Whenever you recall a parameter, including the Standard Set, the
generator will go into the STOP state.

Recalling Standard Set

When you call up the Standard Set you cause the generator to load a set of default parameters. These
are preset values for the various timing settings such as frequency, width or delay, or input and output
signal settings such as input threshold or output levels and so on. The Standard Set also recalls the
standard channel configuration. This configuration depends on the number of data channels present in
the data generator and the data generator extender/s (if connected). Table A-1 in Appendix A lists the
full set of parameters (and their values) that are loaded when Recall Standard Set is executed.

NOTE

Whenever you recall the Standard Set the generator outputs will
be turned off. This applies also to any extenders that may be
connected. A flashing warning Qutputs Off appears in line | of
the display.

After pressing the ; . Se softkey you have to confirm your entry by pressing
@ on the next menu. If you’ve changed your mind, you can leave the menu by pressing

Storing a Parameter

You can store up to three different parameter sets. As an aid to quick identification of the stored
parameter sets, the First and Last Addresses and the Clock Frequency for each set are displayed in the
Report Area of the screen. After pressing the softkey you have to enter a single digit 1,
2 or 3, specifying a store location for the current parameter set. Confirm your selection by pressing

lf you 've. changed your mind, you can leave the menu by pressing

Recalling a Parameter

You can recall up to three different parameter sets. After pressing the softkey you have
to enter a single dlglt 1,2 or 3, specntymg the store location of the parameter set you wish to recall.
i I you’ve changed your mind, you can leave the

Storing an Address

You can store up to nine different first and last address pairs. After pressing the softkey
you have to enter a single digit between 1 and 9, specifying a storage location for the current address
pair. Confirm your selec’non by pressmg - E If you’ve changed your mind, you can
leave the menu by pressing BERIHARS0MNE or
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Store/Recall Page
Recalling an Address

You can recall up to nine different first and last address pairs. After pressing the softkey
you have to enter a single digit between 1 and 9, specifying the storage location of the address pair you
wish to recall. Confirm your selection by pressing If you've changed your mind,

you can leave the menu by pressing I3 or HZTINK)

Exercise - Storing and Recalling a Parameter Set

Recall Standard Set

Change First and Last addresses

Insert data segments and channels

Change output. voltage levels

Store the current parameters

Recall Standard Set

Recall the previously stored parameter set

Check on the Control, Qutput and Data Pages that the parameter set has been recalled

<
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Miscellaneous Page

3-9 Miscellaneous Page

The Miscellaneous Page is basically an information page. It tells you what the generator HP-IB address
settings are and gives you an overview of the installed channels. In addition, this page gives you access
to the Autoexit facility and to the display brightness adjustment. The settings on this page do not affect
the operating parameters of the generator. The Miscellaneous Page is shown in Figure 3-31.

(' 81808 Status  STOP ‘\
Address
MISCELLANEOUS
Autoexit OFF
Display Brightness RRRL 1AN

FOR INFORMATION ONLY

HP—1B ASCII Address 07

HP—-1B Binary Address 08

Total Channels 32

Timing Channels 8
Installed Connectors 0123 4567

Select Further

Figuré 3-31. Miscellaneous Page

HP-IB ASCIl Address

The generator has a Hewlett-Packard Interface Bus connection which enables it to be connected to a
computer and operated under program control. The HP-IB ASCII address is used to set an address on
this bus when the generator is operated from a computer. The address displayed is the address set on the
address switches on the rear panel of the generator. For the information on setting the HP-IB ASCII
address as well as for other details, refer to Chapter 7 of this manual, which deals with the generator
programming procedures.

HP-IB Binary Address

The address displayed informs you of the setting of the binary address on the Hewlett-Packard Interface
Bus. There are no switches on the generator to set this address. The binary address is always one higher
than the ASCII address. For further details about the HP-IB binary address refer to Chapter 7 of this
manual, which deals with the generator programming procedures.
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Miscellaneous Page
Total (Installed) Channels

The number displayed tells you how many data channels (RZ and NRZ) are currently installed in your
generator (and data generator extender/s when present). The number can range from 8 to 64 in steps of
4 or 8. For further details refer to the Specifications Section in Chapter 1. Figure 3-31 shows 32
channels, which could mean a generator fitted with 8, 12 or 16 channels and an extender unit fitted with
24, 20 or 16 channels. However, from the ’Installed Connectors’ field we see that we have a generator
with 16 channels and an extender also with 16 channels.

Timing Channels

The number displayed tells you how many RZ channels (variable delay and width) are currently installed
in your generator. (The data generator extender/s accept only NRZ channels.) The figure displayed can
be 0, 4 or 8. For further details refer to the Specifications Section in Chapter 1.

Installed Connectors

The numbers displayed tell you which connectors are installed. Each connector carries four channels. A
fully loaded generator contains four connectors. Each data generator extender can contain up to six
connectors. Thus the maximum number of channels accessible via a single data generator is 64. From
Figure 3-31 we see that a single extender unit fitted with 16 channels has been added to the generator.

Autoexit

With Autoexit set to ON an Exit automatically occurs following each new entry of a parameter value or
operating mode (except via the and softkeys), returning the
display to the previous softkey level Throughout the sof tkey menu descrlptlons in this chapter Autoexit
is OFF. If you wish to enable it press followed by HEEEE The display
returns automatically to the’ previous softkey level. Autoexnt. is always off after switching on the
generator.

Screen Brightness Adjustment

Via the softkey you can alter the brightness of the generator display. The actual
adjustment is done by pressing the or the softkey as appropriate.

AN
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3-10 Macro Data Page

The Macro Data Page gives you access to an additional block of data memory consisting of 16 data lines.
This memory is totally independent of the main generator memory as far as the data contents are
concerned. Any data set up on this page does not effect the generator output until it is transferred to
the Data Page using the Copy Macro or Copy Macros features on the Data Page. However, the data
channel configuration follows the configuration set on the Qutput Page or the Data Page. Indeed, you
can also modify the generator channel configuration from the Macro Data Page. Recall Standard Set
does not affect the data stored on thlS page The Macro Data Page is shown in Figure 3-32. Call it up
now by pressing PAGES and RIS4XR i :

(' 81808 | Status STOP Aﬁﬂ\

Address

MACRO DATA
Cursor on Strobe
MACRO STR DATA

0000 0000 0000 0000
0000 0000 0000 0000
0000 0000 0000 0000
0000 0000 0000 0000
0000 0000 0000 0000
0000 0000 0000 0000
0000 0000 0000 0000
0000 0000 0000 0000
0000 0000 0000 0000
0000 0000 0000 0000
0000 0000 0000 0000
0000 0000 0000 0000
0000 0000 0000 0000
0000 0000 0000 0000
0000 0000 0000 0000
0000 0000 0000 0000
R O o o o o B )

F

0
1
2
3
4
5
6
7
8
9
A
B
c
D
E
F
E

i roocooocooocoocooocoocoo

Figure 3-32. Macro Data Page

Notice that this page has the same appearance as the Data Page except that the softkeys for the Picture
up, Picture down and Top Address functions are missing. The missing softkeys are not necessary as the
Macro Data memory has only 16 data lines and they are all displayed on the screen.

Cursor Control - Macro Data Page

The horizontal and vertical cursor keys are identical to those on the Data Page. For details refer to
’Cursor Control - Data Page.

Data Editing - Macro Data Page

The data editing facilities on the Macro Data Page are somewhat less comprehensive than those on the
Data Page, but then the Macro memory is also very much smaller. Generation of any patterns or setting
and clearing channels must be done manually with the help of the cursor control softkeys. Using the
softkey you can change the channel configuration of the generator using the
-Entry.-‘mode: . softkey.
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Auto Cursor Movement - Macro Data Page

selects cursor movement when editing data on the Macro Data Page. Its operation is
identical to the Entry Mode function on the Data Page.

Channel Configuration - Macro Data Page

sets the channel configuration of the generator. The configuration as displayed on
this page as well as on the Output Page and the Data Page is affected. The Channel
Config softkey menu is identical to those on the Data and Output Pages. The
operation of all the functions is also identical.

Exercise - Macro Data Edit and Copy

Recall Standard Set
Set up an alternating one/zero pattern on segments 2 and 3 between addresses 2 and B

Clear all data on the Data Page including strobe
Copy Macros 2-B to line 30

You should have an alternating data pattern at addresses 30 to 39. The rest of the data memory
should be filled with zeros.

~.
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Chapter 4
Analyzer Operation
4-1 Introduction

This chapter is divided into ten sections, of which Sections 4-4 to 4-10 are organized around the seven
main Operating Pages of the §182A/B Analyzer. Each main Page is a starting point to other Pages on
which selections, entries etc. can be made with the use of softkeys. The various softkeys are described
using example settings. :

Each section gives a full description of all softkeys, allowed entries and setting ranges. Any restrictions
and the likely error messages are also included. ‘

The 8182A and 8182B Data Analyzers have been designed specifically to complement the 8180A and
8180B Data Generators respectively, for parametric evaluation of multi-channel hardware at clock rates
up to 50 MHz. High resolution timing and level measurements are essential for such tests. The A version
has a memory depth of 1024 words, the B version has a memory depth of 16384 words.

In addition to providing state diagrams and timing diagrams, the analyzer generates an error map for
rapid verification of device functions and performance, and provides a real-time compare mode for
detection of intermittent failures.

4-2 Data Analyzer Block Diagram and Internal Operating Concept
Figure 4-1 is the block diagram of the data analyzer. The analyzer contains the following parts:

input comparators which determine an input level to be "1", "0", or "intermediate”,

triggering circuits which indicate the onset of data capture

a high speed memory to store sampled data or to hold compare data for real time compare
a low speed Received Data memory to hold recorded data

a low speed Expected Data memory to hold reference data

timing circuits which precisely control the duration of time windows in which data must be
sampled or compared

a CPU for software related control functions

an HP-IB interface for communication with a controller

a keyboard for data and parameter entry

a display.

The analyzer can be driven by an internal or an external clock. The data memory provides a memory
depth of 16384 (1024) bits for each channel.

*The basic data analyzer contains 8 input data channels. A fully loaded analyzer contains 32 input data
channels. That particular configuration is obtained by adding three options 001 (each with eight data
channels). A full description of the analyzer options is given in Chapter 1.

~.

Revision 1.0, May 1987 4-1



Introduction

Eild

JI

> I& B
_{>-) — :D- . CAPTURE g Proces

Figure 4-1. Block Diagram of the Data Analyzer

The analyzer has two basic modes of operation. The Standard Analysis Mode, in which data is sampled
at programmable points in time within the clock period, and the Real Time Compare Mode, in which
data is compared against a reference pattern during a programmable time window. The Standard
Analysis Mode in turn splits up into the Trigger Start Analysis Mode and the Trigger Stop Analysis
Mode. The two modes differ by the triggering conditions and can be individually called up, as we shall
see a little later in Section 4-4, Control Page and Operating States. First we shall discuss the Standard
Analysis Mode, followed later by the Real Time Compare Mode.

Let us use the analyzer block diagram to see what the instrument does in the Standard Analysis Mode.
The instrument runs synchronously with the external clock when the trigger control conditions are true,
and it samples data during the active slope of the clock (or after the active slope when the clock delay is
not equal to zero).

The sampled data is read into a high speed (ECL) memory. After data has been captured, it is compared
with data stored in a low speed (CMOS) reference memory. The reference data can be obtained from a
known good device, or entered and edited manually, or up-loaded via HP-IB. The comparison is done in
the internal microprocessor using a software compare routine.

Synchronous Sampling

At this stage we need to discuss the difference between synchronous and asynchronous analysis
techniques.

If a data analyzer uses a clock running synchronously with the Device Under Test (DU"') to strobe data
into its memory (analyzer clock signal), as shown in Figure 4-2, the measurement is said to be
synchronous with the DUT. If a data analyzer uses a clock source which is not synchronized with the
DUT, the measurement is said to be asynchronous with the DUT.
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DEVICE
CLOCK | |

DATA 1 / \
DATA 2 / \

ANALYZER
CLOCK
EXTERNAL I |

SAMPLED
DATA 1 [

SAMPLED

L
DRTA 2 ——

Figure 4-2. Synchronous Sampling of Data

Synchronous analysis is usually more closely associated with software (state analysis). This is because
each clock cycle corresponds to a specific logic state and thus describes the functional behavior of the
device. On the other hand, asynchronous analysis is more closely associated with hardware (timing
analysis). With this technique, incoming data can be sampled at a clock rate several times faster than the
device clock cycle time. This method provides the user with rudimentary parametric information (for
example edge A occurred before edge B). -

Asynchronous Sampling

When sampling asynchronously, the resolution is inversely proportional to the internal clock period.
Although the resolution improves with higher sampling rates, the time window available for analysis
becomes proportionally narrower (i.e. twice the sampling rate yields a time window half as long).
Asynchronous sampling is shown in Figure 4-3.

High sampling rates necessitate stringent hardware requirements. For example, a resolution of 5 ns
requires a sampling rate of 200 MHz.

DEVICE
CLOCK I |

DATA 1 / \
DATA 2 / \

%'Eggi:llllllllllllll

SAMPLED

DATA | | |
L

SAMPLED
DATA 2 |

Figure 4-3. Asynchronous Sampling of Data

<
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Variable Sampling Point

The 8182A/B Data Analyzer, although designed for digital hardware analysis, will primarily be operated
synchronously rather than asynchronously. Nevertheless, the analyzer offers excellent timing resolution,
with a best case of 100 ps.

The key to achieving this resolution is the use of HP-designed custom IC’s. These special integrated
circuits permit precise determination of sampling or real time compare time windows. This is
accomplished either by precisely delaying the sampling point of the analyzer after the external clock
signal edge, see Figure 4-4, or by defining a precise compare window during which bit levels are
monitored for stability. This method achieves high timing resolution, even while operating in

synchronous mode.
i

data 1

1
I
data 2 ____"_—]_-

!
«———» variable, 189 ps resolution
sampling
point

sampled I

data 1

sampled
data 2

Figure 4-4. Variable Sampling Point Method

Synchronous sampling with adjustable Sampling Point Delay down to 100 ps permits high resolution
timing measurements. Note that the resolution is not a function of the sampling rate. All channels are
equally suited for high resolution measurements.

Wiring Diagram

In order for the test signals to reach the analyzer input, connect the generator outputs directly to the
analyzer inputs using generator data interconnecting cables and analyzer data active probes, as shown in
Figure 4-5. Then connect generator Clock 1 output directly to the analyzer Clock input using the
generator clock interconnecting cable and analyzer clock active probe. Finally, connect the generator
Strobe output directly to the analyzer BNC "ARM" input using a 15409A Pod to BNC adapter.

This setup allows us to study known generator signals without having to worry at this stage about signal
changes produced by a test device. We use generator Clock 1 to clock the analyzer. The strobe signal
from the generator arms the analyzer for the next analysis cycle. Analyzer arming is a rather complex
subject which we will cover later on in this chapter.
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Figure 4-5. Connecting the Analyzer to the Generator

Setting up Initial Conditions at Generator

Before we begin a detailed discussion of the 8§182B Data Analyzer, we should set up a specific set of
conditions at the generator, so that we have clearly defined signals at the input to the analyzer.

Set the following on the generator:

Recall Standard Set

First Address: 00000
Last Address: 00031
Clock 1 Delay: 20 ns

All output levels TTL (data, clock, strobe)
Clear all data
Up-counter on four channels of Connector 0

Down-counter on four channels of Connector 1
Strobe at address 00000 to 1
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Front Panel Controls and Operating Concept

4-3 Front Panel Controls and Operating Concept

Before turning on the analyzer we should spend a moment on the instrument front panel layout and its
operating concept. This section explains the main features of the analyzer front panel. Figure 4-6 shows
the front panel controls.

@ ® @ ®

Figure 4-6. Data Analyzer Front Panel

1. Mains power ON/OFF pushbutton with ON indicator lamp.
2. CRT display. See below for Display Format.

3. OPERATION Kkeys are used to run and stop the instrument and to manually sample the data
word currently on the inputs. The keys are explained in detail at the end of Section 4-4
’Control Page and Operating States’.

4, CALL keys are a sub-group consisting of the PAGES, SOFTKEYS and REPORTS Kkeys.
They are a part of a group called SETTING keys. The PAGES key is discussed throughout
this chapter. An explanation of the SOFTKEYS and REPORTS keys is given in an exercise
on the State List Page.

5. SOFTKEYS are a sub-group of eight keys used to set and modify all analyzer parameters.
They are also part of a group called SETTING keys. The SOFTKEYS are discussed
throughout this chapter.

6. DATA keys permit entry of front panel data in binary, octal, decimal or hexadecimal modes.
They are also used for numeric value entry of measurement parameters such as frequency,
delay, width, and so on. Only those keys currently appropriate are enabled. This prevents
making non-meaningful entries. The DATA keys are discussed throughout this chapter.
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Display Format

Front Panel Controls and Operating Concept

The analyzer not only looks like the generator. It also features the same operating concept. This will be
evident later when we turn the analyzer on. '

The display is divided into three areas. At the top is status information, at the bottom are the softkey
labels (together with parameter entry information where appropriate). The center part of the display,
called the Report area, is dedicated to analyzer settings or data. As an example, refer to Figure 4-7
showing the Control Page.

Page Concept

4 81828

-

Clock

Operatg Mode

Clock Source
Clock Qual
Clock Delay

Trigger Arm
Trigger Word
Trg Qualifier
Trg Count

Trg Delay

Stop
Stop Delay

Autoarming

Select Further

CONTR
TRG START ANAL

EXTERNAL

Status

Stored Words 00000

IDLE

oL
YSIS

Glitch Detect OFF

POS SLOPE (Thres +1.40V)

DON'T CARE (Thres +1.40V Impedance 100kQ)

00.0 ns

DON'T CARE (Thres +1.40V Impedance 100kQ)
XXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX
DON'T CARE (Thres +1.40V Impedance 100kQ)

NO

01 Allow Gaps in Count

00000

INTERNAL (Thres +1.40V Impedance 100kQ)
16383

OFF

Operatg’:Mode-Q@Glitch  Detect

‘Autoarming i1

Figure 4-7. Example of the Display Format showing the Control Page

The operating concept of the analyzer is based on seven main menu pages accessible through softkeys.
As we shall see later, under certain circumstances two of the main pages are not relevant and therefore
not available. The main pages have other pages behind them which become available once a softkey
selection is made, resulting in layered softkey menus. Figures 4-8 and 4-9 demonstrate this concept.

CONTROL INPUT EXPECTED | MISCELLA- | | STATE TIMING ERROR MAP
DATA NEOUS LIST DIAGRAM
oo | o | e | smos | 1CCOC [ som | s | svnns | e | e 1] | e [ 1CC e 3 1] | s |
[ e | e | oo | o | 1CICIC o | e | s | s | o | s | o | o | s | o | o | 3 [ e | s | s | s |
Figure 4-8. Analyzer Main Pages
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Figure 4-9. Softkey Operating Concept

The menu-driven operation is identical to that of the generator, so you will be already f