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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 8181A/B and HP 
8182A/B, or of the HP 818108 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 08180-90066 
(This manual) 

{"IP 15466A 256 Pin Testhead 
Operating and Programming Manual 15466-90001 

iii ... 

I 



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. 

e 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 8182A/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. 

iv 
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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. 

14' 15423A/IVC Slf'A..IED HITH INSTRl.t£NT 

EXTENDER 

~~ 
1-P 15409A 1-P 15410FI 14' 1541 IA tf' 154 ISA 

14' 15426A © 
1-P 15422A/IVC 

-------- ORIERABU: EXTRA --------' SLPR..IED HITH INSTRl..Jt£NT 

Figure 1-1. HP 8180A/B Data Generator (with HP 8181A/B Extender) and Accessories 
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Safety Considerations 

~I~ 

~OJ'*~~~ 
~ 1541!1A ~ 15411ifl ~ 15411A 

~ 15496A/IVC 

SIA'LIED WITH INSTAIH:NT 

~ 15426A © 
OROERABLE EXTl!A ---------' 

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

98181-61693 
High Speed Interface Cable 

08181-61664 

Low Speed Interface Cable 

5061-9699 

Lock Link Items 

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

1-2 Safety Considerations 

The Models 8180A/B, 8181A/B and 8182A/B are Safety Class 1 instruments (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. 

~~~l~fT 0 P~~~A~~ ~~~~ 

SERIAL NO. 
2640 G 00140 

Made in Fed. Rep. of Germany 

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 8J81A/B) and the 8182A/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. 
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Specifications Options, Accessories 

Summary of the 8180A/B and 8181 A/B Features 

• 1 Hz-50MHz data rate 
• 8-64 NRZ-channels (non7return-to-zero) 
• up to 8 RZ-channels (return-to-zero) with lOOps resolution for delay and width 
• two clock channels with lOOps resolution for delay and width 
• l kbit memory /channel, non-volatile for A-version 
• 16 kbit memory/channel, non-volatile for B-version 
• -2V to +I 7V into open (-2V to +5.5V into 50 Ohm with 10 mV resolution) 
• 3.5 ns transition times for TTL, typically l.5 ns for ECL 
• comfortable data pattern editing; convenient softkey operation 
• full HP-IB programmability 

Possible 8182A/B Configurations 

The 8 l 82A/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 JOOps resolution 
• real time window compare with lOOps resolution for window width and placement 
• glitch detection and storage 
• -2V to + l 7V into open (-2V to +5.5V into 50 Ohm with 10 m V resolution) 
• 3.5 ns transition times for TTL, typically l.5 ns for ECL 
• comfortable compare pattern editing; convenient softkey operation 
• full HP-IB programmability 

1-5 Specifications, Options, Accessories 

Instrument specifications for the 8 I 80A/B, 818 l A/B and 8 l 82A/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, ~cificotions ore valid ot the end of the s~ied data cables (1.5m .... 4m lenQth) 

Vector Memory 
vector depth (A/B version) 

max. vector width 

memory loading and editing 

data code 
address code 

data entry 

displayed channel order 

line edit 

channel edit 

Outputs 

clock channels 
strobe channels 

strobe levels 

strobe pulse width in 
clock mode 

data channels 
NRZ 
RZ 

output impedance of data 
channels, clocks and strobe 

output levels of 
Generator and Extender 

high level range 
low level range 
resolution 
amplitude range 

level accuracy ofter .... 

level accuracy ofter .... 

tr"onsition times ( 103 ... 903) 

typ. transition times for 
ECL levels (20% ... 80%) 

preshoot, overshoot, ringing 

.... 

Revision 1.0, May 1987 

HP 8180A/B Generator 
1 k/ 16k words 

16 channels 

BIN, OCT, HEX, DEC 
OCT, HEX. DEC 

front panel or HP-IB 

user defined 

insert, delete, copy, move, macro 

clear, set, copy, PRBS, 
counts, entry mask 

2 (RZ-type) 

1 (it con either be on NRZ data 
channel or the reference clock) 

TTL settings: high>=2.4V, low<=0.2V 
ECL settings: hi9h>=-0.8V, low<=-1. 7V 

Levels ore valid for operating into 50 Ohm 
(voltage doubles, if no load is connected). 

10ns ± 3ns 

HP 8181A/B Extender 
1 k/ 16k words 

24 channels 

The Extender hos no display ond no 
front ponel. Doto entry vio the 
Generator's front panel or HP-18. 
F'or doto and oddress codes/edilin9 
see Generator. 

The Extender hos no clockS 

The Extender hos no strobe channel 

8 .... 16; expandable in modules of 4 
8 .... 16; expandable in modules of 4 

8 .... 24; expandable in modules of 4 
(NRZ-types only) 

0 ...... 8; expandable in modules of 4 

50 Ohm 
Load condition is selectable in common for 50 Ohm or high impedance 

output driver from 50 Ohm output driver from 50 Ohm 
into 50 Ohm (voltage doubles, I into high impedance (>=10k0hm) 

~f~<!.._l~d_.!s_:~n.:._ctedL_ __ _I ______________ _ 
-1.5V to +5.5V -1.0V to + 17 .OV 
-2.0V to +5.0V -2.0V to +16.0V 
10 mV 
0.5V to 5.5V 

... 20 ns settling time: 
:!: 0.5% of I-' :!:3% of amplitude :!:30mV 
'""- .......... , 

hi<Jh level: -0.5%/-1.5% of lfiigh 1eve11 
+2%/-4% of amplitude:!: 30mV 
IOw level: -0.5%/-1.5% of lhigh !eWtl 
+4%/-2" of omplitude:!:JOmV 

(odd:!:30mV for ompfitudes <0.7V) 

... 1 ms settling time: 
::!: 0.5% of level ::!: 30mV 
(odd:!: JOmV for amplitudes <0.7V) 

<3ns + lomplitudel x 0.2ns/V 
(odd 0.2ns for coble length >I .Sm) 
1.5ns (1.7ns for coble 

len9th >I .Sm) 
max. :!: 103 of amplitude 
(mox. +81' / -12~ of amplitude 
for coble length >1.5m) 

20mV; {for V out>lOV: 100mV) 
1.0V to 17.0V 

...40 ns settling time: 

:!: 0.5% of level :!: 33 of 
amplitude :!: 60mV 
(add:!: 60mV for amplitudes < l.SV) 

... 1 ms settling time: 
::!: 0.5% of level ::!: 60mV 
(odd:!: 60mV for amplitudes <1.5V) 

<Jns + lamplitudel x 0.5ns/V 
(odd 0.2ns for coble length >1.Sm) 

max.:!: 10% of amplitude 
(mox. +81' / -12~ of amplitude 
for coble length > 1.5m) 
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Outputs (continued) 

video output 

Timing 

general 

clock and data frequency 
(the Extende• contains no cloc:k channels) 

range 

resolution 

accuracy 

repeatability 

jitter (max) 

channel skew 
(A version in brockels) 

delay (clocks &: doto channels 
except Generator's NRZ channels) 

range 
resolution 

accuracy 
repeatability 
max. jitter 
max. delay 

width (clocks & RZ channels) 

range 
resolution 
accuracy 
repeatability 
max. jitter 
max. width 

'· 
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Specifications Options, Accessories 

HP 8180A/B Generator 

composite video signal, negative 
SYNC 1.0 Vpp into 75 Ohm typ. 

(recommended monitor HP 82913A) 

HP 8181A/B Extender 

not applicable 

Timing specs ore valid for operation into 50 Ohm. Skew and delay specs ore valid for 
the 50% points of a signal with 2.SV amplitude. For different amplitudes: 

delay changes with 
0.2ns x (amplitude - 2.SV) 

v 

ond skew changes with 
0.2ns x lomplitude - 2.5Vf 

v 

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

1.05Hz ... 50MHZ 

3 digits 

:!: 5% of prog. value 

factor 4 better than accuracy 

::!: (0.2% of period setting + 1 OOps) 

±0.8 ( ::!: l.O)ns for a 64 channel system ( 1 Generator + 2 Extenders) 
± 1.5 ( ::!:2.0}ns for a 128 channel system (2 Generators + 4 Extenders) 

(RZ delays programmed to zero) 

O.Ons .... 950ms 
3 digits (exception: 90ns ... 1 OOns 

and 990ns ... 1.0us, 2 digits) 
best case 1 OOps 

::!: 5% of programmed value :!: 1 ns 
factor 4 better than accuracy 

::!: (0.2% of delay setting + 150ps) 
90% of period - 18ns 

1 O.Ons ... 950ms 
3 digits (best case 1 OOps) 

+ 5% of programmed value ::!: 1 ns 
factor 4 better than accuracy 

::!:(0.2% of width setting + 150ps) 
90% of period - 8ns 

O.Ons .... 950ms 
3 digits (exception: 90ns ... 100ns 

and 990ns ... 1.0us, 2 digits) 
best case 1 OOps 

:!: 5% of programmed value :!: 1 ns 
factor 4 better than accuracy 

::!: (0.2% of delay setting + 150ps) 
90% of period - 18ns 

not applicable 
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Inputs 

All inputs ore edge triggered ond 
con be enabled or disabled 
independently 

available control inputs 

Specifications Options, Accessories 

HP 8180A/B Generator 

ext. CLOCK 
STOP 
BREAK 
RUN (GATE) 

50 Ohm / 100K Ohm (selectable) 
-10V ... +10V with 100mV resolution 
± 33 of programmed value ± SOmV 

>= 100mV 

HP 8181AIB Extender 

Extender is controlled vio Generator's 
control inputs 

input impedance 
threshold range 
threshold accuracy 
threshold overdrive 
min. pulse width at 
active edge 

thresh 8 ns 

max. input voltage 
min. amplitude 

HP-IB 

general 

programming times 
(time to execute o message, typ.) 

period 
delay. width 
level 

transfer times 
(time to receive o 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 

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

'· 
Revision 1.0, May 1987 

pos. or neg. (selectable) 
± 1 OV into 50 Ohm, ±20V into 1 OOk Ohm 

250mVpp 

All dote. parameters ond modes ore 
programmable vio HP-18. With o specific 
commend the display of the Generator 
moy be used os a format free, general 
purpose alphanumeric disploy (monitor). 

45 ms 
10 rns 
12 ms 

< = 60us per character 

4 ... 6 for modes, 
6 .. 11 for levels and timings 

HP 8180A with I HP 81808 with 
1 k chon.depth I 16k chan.depth -------,--------

10 sec I 180 sec 
30 sec I 500 sec 

I 
400 msec I 120 rnsec • 
900 msec I 460 msec • 

• HP 9000 Series 300 controller 
with 98620-66502 OMA cord 

The HP 8181A/B p1"09ramming is performed 
via the Generators HP-18 interface. The 
Extender is directly connected to the 
Generator's processor bus. 

1 active operating vector/parameter/mode set 
3 programmable parameter/mode sets 
1 standard parameter/mode set 
9 first/lost address pair set 
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General 

recolibrotion period 

worm-up time 

environmental (A/B version) 

storage temp. 
operating temp. 
mox. operating 
humidity at 40° C 

power 

weight 

dimensions 

Ordering Information 

the basic version contains 

options 

retrofit options 

'· 
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Specifications Options, Accessories 

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

year 

30 minutes 

- 40°c .... 75°c;- 4o0 c .... 75°c 
o0 c .... 50°C I s0 c .... 40°c 

95% R.H. I 80% R.H. 

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

net 19.0 kg (42 lbs) 
shipping 26.0 kg (58 lbs) 

r.c---~------<7 

ie~ I HP 8180NI 
. ~-D_•_t•_G_•_n_•_r•_t_o_r~~ 

I. 426 mm , I 
17 x 16.8 x 19.7 inch) 

Doto Generotor: 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 odditionol NRZ doto chonnels (incl. 
one set of doto cobles, 1 x 15426A) 

002 4 odditionol RZ doto chonnels (incl. 
one set of doto cobles. 1 x 15426A) 

907 front hondle kit 
(port no. 5061-9690) 

908 rock flonge kit 
(port no. 5061-9678) 

909 rock flonge ond front handle com­
binotion (port no. 5061-9684) 

91 6 odditionol operoting & pro9rommin9 
monuol (HP 8180/81/82 A/B) 

81 801 A/B retrofit of option 001 ot 
HP office 

81802A/B retrofit of option 002 ot 
HP office 

115/230V rms +10%,-22%; 48 ... 66Hz; 
700VA, 41 OW mox. 

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

~------=-------------~/1 i HP 8181AIB 

ie-~ Data Generator ' 

.___ ____ __,Ill _ Extender '..iJ 
,, 426mm , I 

17 x 16.8 x 19.7 inch) 

Generator Extender: HP 8181 A/B 

8 NRZ data channels 

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

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

00 1 4 odditionol NRZ doto chonnels (incl. 
one set of doto cobles, 1 x 15426A) 

907 front hondle kit 
(port no. 5061-9690) 

908 rock flonge kit 
(port no. 5061 -9678) 

909 rock flange ond front handle com­
bination (port no. 5061 -9684) 

81801A/8 retrofit of option 001 ot 
HP office 
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Specifications Options, Accessories 

If not otherwise mentioned, specificotions ore volid ot the front-end of the octive probes (1.5m .... 4m coble length) 

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

doto code 
address code 
data entry 
displayed channel order 
line edit 
channel edit 

Inputs 

data channels 
input impedance 
input capacity 
overvoltoge 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 ofter input signal 
transition 

clock input 

input impedance 
input capacity 
overvoltoge protection 
max. input amplitude 
hysteresis symmetrical 
to threshold 
threshold overdrive 

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

Revision 1.0, May J 987 

HP 8182A/B Data Analyzer 
1k/16k words (A/B version) 

32 channels 

BIN. OCT. HEX 
DEC 

Keyboard, HP-18 or read-in from OUT 
user defined 

insert, delete, word mask (don't core) 
clear, set, copy, exchange, mask (don't core) 

The clock and doto inputs ore active probes. 
8 .... 32: expandable in modules of 8 

1 MOhm :!:: 5% typ. 
<= 7pF typ. 

± 1 OOV continuous 
10Vpp (for amplitudes up to 10Vpp refer to operating manual) 

-10V .•.. +10V 
10mV 

6 single and 6 dual threshold voltage sets con be programmed. 
Any of these sets con be assigned to any data input channel 

± 2% of prog. value ::!:: 1 OmV 

± 23 of prog. value ::!:: 1 OmV 
+ 1 % of prog. upper threshold± 1 % of lower threshold 

± 1 % of prog. [upper minus lower! threshold ± 1 OmV 
100mV 

10V 

>= 10(20•)% of amplitude or 
>= 50(150•)mV, whichever is bigger 

( •) volue for input 
cables > t.5m 

actual threshold ± 1 SmV 

The clock input threshold voltage is individually programmable. 
The active clock slope is selectable to be positive. n~otive or both 

I MOhm ± 5% typ. 
<= 7pF typ. 

:!:: 1 OOV continuous 
10Vpp (for amplitudes up to 10Vpp refer to operating manual) 

100mV max. 

>= 10(20•)3 of amplitude or 
>= 100(200•)mV, whichever is bigger 

( •) volue for input 
cables >I .Sm 

5 ns 

10 V/us 
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Inputs (continued} 

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 ot 
thresh. 
setup time 
hold time 

Timing 

Specifications Options, Accessories 

HP 8182A/B Data Analyzer 

for each input on individual threshold con be set up 

(level triggered, active level: high, low or don't core) 
(edge triggered, active slope: pos., neg. or don't core) 
(level triggered, active level: high, low or don't core) 
(edge triggered, active slope: pos., neg. or don't core) 

50 Ohm or 100k Ohm typ. (selectable for each input independently) 
-10 v .... +10 v 

10 mV 
± 33 of prog. value ±50 mV 

~ 100 mV 
±10 V in to 50 Ohm, ±20 V in to 1 OOk Ohm 

250 mVpp 
8 ns 

5 ns 
0 ns 

Timing specifications apply for equal amplitudes of clock and data inputs, ~-5 Vpp, with threshold 
pro9rammed to the middle between high and low level or input si9nal. 

... In standard analysis mode 

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

sompl. point accuracy 

sompl. 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) 

± 53 of prog. clock 
delay± 1 ns 
(clock input to data channels, 
includin9 channel skew; this 
specification replaces setup 
and hold time specifications) 

foctor 4 better than 
accuracy 

953 of period - 1 ns 
5 ns (6 ns for 
4m coble length) 
::!:: 1 ns around samplin9 point 

20ns .... 1.0s (1 Hz ... 50MHz) 
1-2-5 sequence 
0.013 of prog. period 
5 ns (6 ns for 
4m coble length) 
s::2ns 

... In real time compare mode 
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) 

953 of period - 1 ns 
±53 of prog. 
value± 2ns 

factor 4 better 
than accuracy 

10.0ns .... 1.0s 

3 digits 
(best case 100 ps) 

953 of period - 9ns 
± 5% of prog. 
value± lns 

factor 4 better 
then accuracy 

5 ns (6 ns for 
4m coble length) 

5ns 

:!:: 1 ns around window e<19es 
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Triggering 

trigger condition 
depends on ... 

Outputs 

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-18 

general 

programming times 
(time to execute a message, typ.) 

int. clock period 
delay, width 
threshold 
run 

transfer times 
(time to receive o 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 

'· 
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HP 8182A/B Data Analyzer 

the two control inputs: "trigger arm" 
"trigger qualifier" 

the trigger word across all channels 
the trigger word counter (range: 1 .... 16) 
the digital trigger delay (range: 0 .... 65535 clock periods) 

{The trigger condition con be selected to start or to stop the analysis) 

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

2.5V lyp. levels apply when driving into 50 Ohm load 
OV typ. (voltage doubles, if no lood is connected) 

S:4ns 

60 ns typ. 

composite video signal, negative SYNC 1 .OV into 75 Ohm typ. 
(recommended monitor HP 82913A) 

All dato, porometers and modes ore progrommoble vio HP-18. With o specific command the 
display of the Analyzer may be used os a format free, general purpose alphanumeric display 
(monitor). Times ore measured by programming with the HP 9826A computer ond remote 
message poge of 8182A/B active. 

7 ms 
24 ms 
70 ms 

6 ms (except first run commond in real time compare mode: 550 ms (A version) 150 ms (8 version)) 

s: 75 us per character 

4 ... 6 for modes, 
6 ... 11 for thresholds and timing 

HP 81 82A with HP 81828 with 
1 k chon.depth 

I 
16k chon.depth 

--------------T--------------
21 sec 
37 sec 

90 ms 
320 ms 

181 sec 
472 sec 

60 ms• 
230 ms • 

170 ms " 

• HP 9000 series 
300 controller 
with 98620-
66502 OMA cord 
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H P-18 (continued> 

captured vector memory 
toad time, typ. 

formatted (HEX), 
8 channels 

32 channels 
unformatted, 
8 channels 

32 channels 

error mop 

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

General 

recalibration period 
worm-up time 
environmental (A/8 version) 

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

power 

weight 

dimensions 

Ordering Information 

Analyzer 

the basic version contains 

options 

retrofit option 

... 
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HP 8182A/B Data Analyzer 

HP 8 t 82A with 
1 k chon.depth 

HP 81828 with 
16k chon.depth 

------------~-----------· 
9 sec 152 sec 

18 sec 281 sec 

90 ms 100 ms • 
320 ms 360 ms • 

260 ms • 

active operating doto/porometer/mode set 
3 programmable parameter/mode sets 
1 standard parameter /mode set 

1 year 
30 minutes 

- 40°C .... 75°C/- 40°C .... 75CC 
o0 c .... 50°C/ 5°C .... 40°C 

95% R.H. I 80% R.H. 

115/2.30V rms +10%, -22%;-48 ... 66Hz 

900VA max, 51 OW max. 

net 20.0 kg ( 44 lbs) 

• HP 9000 series 
.300 controller 
with 98620-66502 
OMA cord 

shipping 27.0 kg (60 lbs) ,-.=;----;__~~~~~~/1 

r.....__H_P_8_1-82Al_B __ vyf 1_ Data Analynr 'ii 
1. 426 mm • I 

(7 x 16.8 x 19. 7 inch! 

HP 8182A/8 

8 data channels 
accessories: one set of clock probes 

two sets of data cables with probes 
1 x 15426A receptacles, 2 x 1 5408A set of grabbers 

operating & programming manual 
001 8 doto c:honnels (inc:I. doto c:obles with probes, 1 x 15426A, 2 x 15408A) 

907 front hondle kit (port no. 5061-9690) 

908 rock flange kit (port no. 5061-9678) 
909 rock flange kit ond front handle combination (port no. 5061-9684) 
916 odditionol operating 8c programming monuol (HP 8180/81/82 A/B) 

81821 A/8 retrofit of option 001 ot HP office 
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Optional Accessories 

HP Number 

15406A/B/C * 

15407A/B/C * 

15408A 
15409A 
15410A 
1541 IA 

15415A 

15416A 
15421A 
l 5422A/B/C * 

15423A/B/C * 

15426A 

15429A 

15476A 

15477A 

15480A 

description 

clock probe 
(cable length: A=l.5m B=2.4m C=4m) 
cable set with probes for 4 data channels 
(cable length: A=l.5m B=2.4m C=4m) 
5 plug-on grabbers with ground leads 
5 plug-on BNC adapters 
5 plug-on SMB adapters 
5 plug-on coax open-end adapters for 
fixed wiring or use with custom connector 
5 plug-on mini-probes, which can be used 
in conjunction with the HP 10024A IC Test 
Clip for easy probing of dual in-line packages 
cable for parallel operation of 2 instruments 
cable for parallel operation of 2 instruments 
cable-set for clock l, clock 2 and strobe 
(cable length: A=l.Sm B=2.4m C=4m) 
cable-set for 4 data channels 
(cable length: A=l.Sm B=2.4m C=4m) 
20 solder-in receptacles 

l 0 solder-in receptacles 

System Rack 56" (please refer to Ordering 
& Configuration Guide P /N 5952-9615) 
System Rack 24" (please ref er to Ordering 
& Configuration Guide P /N 5952-9615) 

cable for parallel operation of 3 instruments 

useful for: 

HP 8182 A/B 

HP 8182 A/B 

HP 8180/81/82 A/B 
HP 8180/81/82 A/B 
HP 8180/81/82 A/B 
HP 8180/81/82 A/B 

HP 8180/81/82 A/B 

HP 8182 A/B 
HP 8180 A/B 
HP 8180 A/B 

HP 8180/81 A/B 

HP 8180/81/82 A/B 

HP 8180/81/82 A/B 

HP 81808 

* 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, a\•ailable 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 818105 IC Design Verification System) 
Ordering & Configuration Guide P/N 5952-9615 
(includes ordering and configuration details) 
Technical Data Sheet DC PMU HP 4141B P/N 5950-2875 
(provides technical information and specification) 
Technical Data Sheet Power Supply HP 6624A 
(provides technical information and specifications) 

... 
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Chapter 2 
Installation 

Installation 

I WARNING I 
The 81808, 8181B and 8182B instruments weigh 19.0 kg (42 lbs), 
18.5 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 81808, the 8181 B and the 8 l 82B, 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 

I WARNING I 
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 (+IO<Yc.1 -22<Yo) 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 before reading the 
following section. 

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

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 230V I I SV 

F'USE S A 10 A 

n ~llSV 

230V Id LJ 
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 AC. 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. 

I WARNING I 
To avoid the possibiiity 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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Installation 

@OO@t 
Australia Denmark Europe Great Britain 

South ::~~:~3069 8120-~-t6Q89 Sl~~:::lStote• 
812121-4211 ~ 12ev 

812121-1378 
. Switzerland 

8120-2104 

Figure 2-2. Power Cables Available - Plug Identification 

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 

Front Panel 

~ I I 

! o[ 
! 

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 

'· 
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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: 

2-4 

I. Wrap the instrument in heavy paper or plastic. 

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

3. 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. 

4. Seal the shipping container securely. 

5. Mark the shipping container FRAGILE to encourage careful handling. 

6. 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 l 80A/8 I 80B 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 a11d the likely err-or 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 8180A. 

INT. 

CLOCK 

EXT. 

IN­

PUTS 

WlDTlt llRlYE 0.00C I 

16384 0 

DATA MEMORY 

STROIE 

STROBE llR£A<S 

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 I 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. 

Revision 1.0, May 1987 3-1 



Front Panel Controls and Operating Concept of User Interface 

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. 

~ 81898 DATA GEIE:RATOR 
a.%a HEHL Er r•P Ac KAR D 

"'-------/ 

/ 

,,..0 ... 
& .. .... 

© @ @ 

Figure 3-2. Data Generator Front Panel 

GCDCDCD 
QJ CD CD 
CD CD CD 

CDGJ CD CD 
CDCD CDCD 

@ 

1. Mains power ON/OFF pushbutton with ON indicator lamp. 

2. CRT display. See below for Display Format. 

3. 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'. 

4. CALL keys are a sub-group consisting of the PAGES, SOFTKEYS and REPORTS 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. 

5. 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. 

6. DAT A keys keys permit entry of front panel data in binary, octal, decimal or hexadecimal modes. 

3-2 

They are also used for numeric value entry of measurement parameters such as frequency, delay, 
width, etc. Only those keys currently appropriate are enabled. This prevents making 
non-meaningful entries. The DAT A 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. 

Page Concept 

( 8180B 

First Address 

Cycle Mode 

Clock Source 

Input Impedance 
Input Threshold 

Strobe Output 

Select Further 

Status STOP 
Address l 

CONTROL---------- I 
00000 Last Address 16383 I 
AUTO St robe breaks OFF I 
INTERNAL Clock 1 in Break OFF I 
50 g Run Input 
+0.0 v Stop Input 

Break Input 

DATA Outputs 

OFF 
OFF 
OFF 

ON 

I 
I 

First Address Last Address Cycle Mode Break Control 

Clock.S.ource Inputs Stro e Output Outp on/off. 

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

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. 

:'>.. 

i:+=Jd~~~ a:; c:=:JC=:J.~ 
• Item select e.g. Strobe breaks 

t 

Fig·ure 3-4. Softkey Operating Concept 

.... 
Revision 1.0, May 1987 3-3 



Front Panel Controls and Operating Concept of User Interface 

CONTROL TIMING OUTPUT DATA STORE/ MISCELL- MACRO 
RECALL ANEOUS DATA 

c::::J c::::Jc::::J c::::J c::::J c::::J c::::J c:::::J c::::J c:::::J c:::::J c:::::J c::::J c::::J c:::::J c:::::J c::::J c::::Jc::::J c::::J c::::Jc::::J c::::J c::J c::::J c::::Jc::::J c::::J 
c:::::J c:::::Jc:::::J c:::J c:::Jc:::J c:::J c:::J c:::J c:::::J c:::J c:::J c:::Jc:::J c:::Jc:::J c:::J c:::Jc:::J c:::J c:::Jc:::J c:::J c:::J c:::J c:::Jc:::J c:::J 

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 seif 
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 - . 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 I 
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 
corresponding display, and the softkeys now offer further selections. One option is :Rel Std Set 

Once this softkey is pushed, the command must be confirmed by pressing All 
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 

• 
• 
• 

OUTPUT 

Outp on/off 

Next we will turn on the outputs. Call up the OUTPUT page (push the ' ···OUTPUT 

softkey). One of the softkey labels now says . Pushing the key displays the choice 
ON or OFF. If we push the 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 provides access to the main control functions of the generator. 
Call up the Control Page by pressing ~. CONTROL' ·' 

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. 

/ 
8180B l f 

Status STOP 
Address 

I CONTROL I 
I First Address 00000 Last Address 16383 I 
I Cycle Mode AUTO Strobe breaks OFF I 
I Clock Source l NTERNAL Clock 1 in Break OFF I 

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 

ttas t A dress -Cycle ·Mode'· · Break Contro·L 

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. 

First Address 

Last Address 

allows -entry of a desired first address value using either the DAT A keys or the 
and softkeys. When using the DAT A keys, 

you can either enter the full number (including leading zeros if applicable) 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 DAT A 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. 

'· 
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Cycle Modes 

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: 

AUTO 

SINGLE 

GATED 

INIT+AUTO 

INIT+GATED 

AUTO SINGLE GATED INIT+GATED 

INIT+AUTO EXIT t 

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. ~n 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 st.op 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. 

R.JTO 

.... 

0 

F'AD 

LAD 

1023 
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SING.£ GATED 

0 0 

F'AD F'AD 

LAD LAD 

1023 1023 

INIT+AJTO 

0 

F'AD 

LAD 

1023 

Figure 3-7. Available Cycle Modes 

INIT+GFITED 

0 
F'AD 

LAD 

1023 
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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 -- Run Input 

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 softkey and the 'Strobe breaks' and 'Clock I in Break' entries in the 
Report area of the screen are not displayed and their functions cannot be used when the GA TED or 
INIT+GATED cycle modes are selected. The key makes the following softkeys available: 

Strobe breuks 

Clk1 in Break 

Clock Source 

Strobe 'breaks Clk1, in Break 

indicates that a logic "I" 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 "l" in the strobe channel, it will enter 
the BREAK state. 

indicates that the Clock l 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. 

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

. INTERNAL - EXTERNAL I EXTERNAL l MA UAL 
- \ ., . 
,-1-- --- --- ~ "(;'"- ~~-=- -EXIT-. --t-

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

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 I 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 

'\, 

Clock Source, ·.'Run Input Stop Input Break Input 

Impedance Threshold EXIT t 

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 

OFF . 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 

ON· - 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 

OFF - - 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 

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 •E••• 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 

Break Input soft.key 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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Impedance 

Threshold 

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 or the key. 

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 key to terminate the entry. Alternatively you can 
use the or keys, which operate in 100 mV 
steps. 

No tt11A .. to eteta MDI ....... 
oOo oOo ..... @ o.__ ___ __,o 

Strobe Output 

The St robe, Otu:put 

DATA 

CLOCK 

... 
3-10 

-·-0 \ 0000 0] 0 .----0~ --· 0 o\=:.~]o a8 . 
0\0000 o}o IE3 --· O ( 0000 o J O.__ __ o__, 

Figure 3-8. Generator Rear Panel 

key offers the following choices: 

..... . .. ~. _,....._~. '-;:' 

~ - . , . 
·fXIT,·,:1' .. 

.... 
~· I \\A.II-

®"" 

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 

I I I I 

JLJL.h._Jt_:• SYSTEM CLOCK 11 

I I I I 

~ STROBE 
I 
I 

DATA MODE 

Figure 3-9. Strobe Channel Modes 

Output Enable 

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

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

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-18). For a description of the instrument states when operating under program control via HP-18 
refer to Chapter 7. The operating states are valid for all cycle modes except under the following 
GATED cycle mode conditions: 

• Iri 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: 

STOP: 

... 

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: 
• pressing the RUN key 
• an external RUN signal is detected 

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 . 

Revision 1.0, May 1987 3-11 



Control Page and Operating States 

The STOP state is entered after: 
• power on 
e pressing the STOP key 
• an external STOP signal 
• at end of a SINGLE cycle 
• at end of a GATED cycle 

BREAK: as for STOP except thnt when RUN is initiated after BREAK, dnta 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: 
• pressing the BREAK key 
• 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 "l" is encountered in the STROBE channel. 

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

3-12 

I~ I 
c~~) 
!~~/ MEA< I 

c=) 
1=1 

Ru N I 

l.lNOTE1 Oi'LY O<~ Ru'I S[Glff.. Etf'la..£5 GATED CYCLE 

2. >NOTE: BREAK ~OS A<E NOT ACTIVE IN CATED CYQ..E MOIJE 

'--~~~~~~-+!·~~~~~~~~~~~~~~~~~ 

I s T 0 p I 
c~~~'.-16-Q.E) 

I f~T I 
Figure 3-10. Generator Operating States 

Exercise - Addresses, Cycle Mode 

l~D 

c~~~) 
Im:~-/ 

I. 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: 
Last Address: 
Cycle mode: 

128 
256 

Control Page and Operating States 

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: 
Last address: 
Cycle mode: 
Run Input: 
Input Threshold: 

-00000 
16383 (1023) 
GATED 
ON f 
+0.0 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 lnit+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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Timing Page 

3-5 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 818 lA/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 3-1 I. Let us briefly review 
these formats. 

· NRZ channel data 

RZ channel data 

DNRZ channel data 
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V..:tor memory content 1 

Generator reference 
clock (strobe) 

Generator clock 1 

Generator cloek 2 

Generator NRZ data • 

Generator RZ data ' 

0 0 0 

'.ltl.:i,..& 

Exteft4er I ONR2 data• ~ :i,.-----------.._ ___ _ 
'Jtl.iJj =-

Extender 2 ONR2 data' -:-i :-i.---'-----"--..____.__ 
• NR2 • Non-Retum-to-Zero 

0NR2 • Oe~-Non-Return-to-Zera 
RZ • Retum-ta-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 8180A/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 
81808 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: 

I. 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. 

I 
l 

81808 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 RZ 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-----------------

, Period Clock Timing Chnl Timing-

'---~~~~~~~~~~~~~~~~~~~~~~~-

Figure 3-12. Timing Page 

-< - TIMING- , Call up the Timing Page now by pressing PAGES and Figure 3-12 shows the Timing 
Page and the functions of the generator which are accessible via softkeys through this page. Let us now 
go through the functions in detail. 

Frequency 

_, Frequency -The key allows you to set the rate of the internal master clock. On pressing this key a 
choice of or 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 DAT A keys. If 
you choose the second method, you must terminate your entry by pressing one of the 

· Kll:OHERU ': or keys which subsequently appear. The 
clock frequency range available (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 Cloe Timing the following softkeys are presented for selection: 

Clock 1 Delay 

Clock1 Format 

Clock 1 Width 

Clock 2 Delay 

Clock2 Format 

Clock 2 IJidth 

'· 

Clo_c -1 Qela Clock1 Format Clock 1 IJidth 

c oc· 2 Dela Clock2 Format Clock 2 IJidth EXIT 1-

allows you to enter a delay for the Clock 1 channel by using the INCREMENT 

and keys, or directly, using the DAT A keys. If you make a direct 
entry using the DAT A keys, the additional scaling keys MILLISE!_l_: 

MICROSEC· 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 ••W••I 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 INCREMENT 

and keys, or directly, using the DAT A keys. This is possible only 
when the selected format is RZ and the key is displayed. If you make 
a direct entry from the DAT A keys, additional scaling keys MILLISEC · 

MICROSEC 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 I format. 

operates in the same way as for Clock 1 width. 
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Data Channel Timing 

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

•. ;,,f.ormat - - llidth •.. 

Ail Ch ·Format All Ch Yidth 

Note that if you have previously recnlled Standard Set the softkeys and 
All Ch IJi.dt 

Delay 

Format 

Width 

All Ch Delay 

All Ch Format 

All Ch Width 

3-18 

will not be displayed. See the explanation given with the softkey descriptions. 

allows setting the delay of individual data channels by using the ,._·INCREMENT 

and keys, or directly, by using the DAT A keys. If you make a 
direct entry from the DAT A keys, additional scaling keys -,M l · SE.C 

' MI CRO;SE.cr···. :' 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 just above the softkey labels, but refer to 'Error 
Messages' below for additional information. The and 
keys take you through the installed RZ data channels, so you can modify the delay of 
any particular channel at will. 

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

key. The 
the installed RZ data 

fixed 50'Yo mark-space ratio signal by pressing the 
format (strictly speaking DNRZ) by pressing the 

and keys take you through 
channels, so you can modify the format of any particular data channel at will. 

allows setting of the width of individual data channels by using the 
, INCREMENT. and keys, or directly, using the DAT A keys. 

This is possible only when the selected format is RZ and the key is 
displayed. If you make a direct entry from the DAT A keys, additional scaling keys 

and will appear. 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. The ~ and !imli@ifj'fW'fllli keys take you through those 
installed RZ data channels which are currently set to the RZ format, so you can 
modify 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 and 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 
·-r": NCREME T 'N and 1. DECREMENT~ i keys appear . only after a direct entry has 
been made. 
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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: 

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

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

3. 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. 

4. 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 - Clpck and Channel Timing 

Set up the following conditions: 

Clock Frequency 5 MHz 

l. Clock I Delay: 
Clock I Format: 
Clock 1 Width: 

2. Clock 2 Delay: 
Clock 2 Format: 
Clock 2 Width: 

3. Channels 0-0 to 0-3 to RZ 

15 ns 
RZ 
10 ns 

0 ns 
RZ 
80 ns 

All Channels Delay: I 0 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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Timing Page 

Q.OCK 100ns 100ns 

DATA 

I I 

CELAY HIOTH ~18ns!Ollll 

72ns 82ns 

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 
475.5 us. 

~ 000.0 us ----: 

DATA I lL ''"' L 
D_A_T_A_2_-t; '75. Su•ri--...._ _____ _ 

I 
I 

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 1 to 4 and 6 to 8) to zero and bit 5 to one, as 
shown in the diagram in Figure 3-15. 

'· 

CLOCK 
101<Hz 

DATA 
NRZ 

I I I I I I 
I I I I 
I I I I 

I 0 ..... .;;..I ...;......;.-------.;;..' ..;..• _1_.'-1'-'-__........., 

I I 

18ns 
I I 1.11,.1 I 
10100001110 0 010 

DATA 2 :,__.,..-_,..._,.........,.......,: ... n : 1 

RZ * I I, . 
~ 4

""' ~ ~s.su, 
* DELAY 75.Sus 

HIOTH 10ns 

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 
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 del{'YS 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. 

... 

E 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). 

TIMING 

CLOCK 

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

This flashing m~ssage 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 Output 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. 

E 

50fl 

i SOURCE 
VOLTAGE 

OUTPUT i 
VOLTAGE z 

Figure 3-16. Equivalent of the Generator Output 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 10 v 5 v 
50 Ohm OPEN 10 v 10 v 

OPEN OPEN 5 v 5 v 
OPEN 50 Ohm 5 v 2.5 v 

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 OUTPUT · "' 

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.PUB.MKTPROM 

( 8180B Status STOP I I Address 
OUTPUT 

I Load Impedance so n I LEVEL 
Outputs ON Label High Low 

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

Channel Configuration, Label (Grey=Complement) 

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

Select further -----------------

I 
~-~~~~~~~--) 

Load ·Imp Outp on/off ·' Level Clock Output 

S.t robe Level, Strdbe Polar h l f. h l b l 

Figure 3-17. Output Page after Recall Standard Set 

Load Impedance 

The softkey offers two possibilities: 50 Ohms and a high impedance. Make your 
selection by pressing the softkey or · OPEN . 

Output Enable 

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

All outputs are turned on. 

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 v 5.5 v 0.5 v 10 mv 17 v ·2 v 17 v 1 v 20 mV 

On pressing the sof tkey , Level the following softkey menu appears. 

INCREMENT Next label low ~ High 

DECREMENT TTL LEVELS ECL LEVELS EXIT 

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 Sect.ion 3-3) you will get the 
following information: Label A High Level [-l .5V +5.5V]. The current voltage for the label A high 
level, which in this case is +O. 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 key, which now appears. 

INCREMENT 

DECREMENT 

Next Label 

Low ~ High 

TTL LEVELS 

ECL LEVELS 

3-24 ... 

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 DAT A keys. 
You step to the desired label with the key and press the 

TTL LEVELS 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 If you've made a mistake, you can leave 
the menu by pressing or . TTL levels are 2.40 V 
and 020 V for high and low level respectively. 

allows you to set a label to ~CL 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 Din the same way as the data channels. The 
Clock output key allows you to assign labels to the clock channels. On pressing this key the following 
softkey menu appears. 

Clock 1 Label 

Clock 2 Label 

Clock 1 Polar 

Clock 2 Polar 

Strobe Level 

C.lock .l kabel Clock 1.Pol·ar 

ct·ock 2 Label Clock 2 Polar EXIT t 

allows you to assign a label to Clock I. You get a choice of four keys: 
· LABEL A · and LllBEL D 

Line 22 tells you which clock channel you are modifying and the label currently in 
use (in in~erse video field). Having made your label selection you must use the 

EX! T tt 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. 

· NORMAL allows you to set the polarity of Clock l. A choice of or 
COMPLEMENT 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 
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 

EXIT tt 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 1 
polarity. 

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. 

: . TTL·· •· · ' ECL · 

r:"'" - 0-•N ------ --~· ,_ .. ---...... -~ - ·-·-- ,.EXJL ... t __ 

Select the required logic level by pressing the appropriate softkey. Having made your selection use the 
EXIT 't . 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. 

NORMAL COMPlEMENT· 

EXIT t 

NORMAL COMPLEMENT 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 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 I 6 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 1st 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 n 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-J 7, 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. 

8180B Status STOP 
Address 

OUTPUT 
Load Impedance 50 n I 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 v 
Clock 2 LABEL B NORMAL I c -0.80 v -1.80 v 
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----------------

Lpad Imp Outp· on/off ·Level Clock Output 

Strobe Level SJ:~obe Pol a r Chnl .Con 1 · -Chnl Label 

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

.Chnl Config .. Using the 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 

3-26 
"· 
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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 Chnl Conf ig 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 · Chnl _Conf.i.g key the following softkey menu appears. 

INSERT CHNL DELETE CHNL 

INSERT SEGMNT Std Config Code/Entry EXIT t 

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 DAT A 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 DAT A keys 0 to 3 are 
enabled. This is because we are not using an HP 81818 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 1-1, 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. 

Channel Insertion 

INSERT CHNL 

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. 

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 I 6 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. 

( ' 8180B Status STOP 
Address I I OUTPUT 

Load Impedance so n I I I LEVEL 
Outputs ON I Label High Low 

I +0.25 v +0.25 

I I 
A v 

Clock 1 LABEL A NORMAL I B +5.00 v +0.00 v 
Clock 2 LABEL B NORMAL I c -0.80 v -1.80 v 
Strobe ECL NORMAL I D +2.40 v +0.80 v 

I I Channel Configuration , Label (Grey=Complement) 

I I Connector 3333 21B22 1111 0000 
Channel 3210 3IB1 o 3210 3210 I I Label AAAA AAAA AAAA AAAA 

I I 
I
I ENTER NE\./ VALUE ,1 

Configuration 2.Data Segment 

I Connector 2!B22 Code lllEJ Entry muJ I 
Channel 3~10 

I I 
\----~~~~~~~-) 

Figure 3-19. Channel Config Screen of the Output Page 

We now push the ,:I NSERT"'CHNt 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- I 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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8180B Status STOP 
Address 

OUTPUT 
Load Impedance 50 n I LEVEL 
Outputs ON I Label High Low 

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

Channel Configuration , Label (Grey=Complement) 

Connector 3333 22~22 1111 0000 
Channel 3210 32010 3210 3210 
Label AAAA AAAAA AAAA AAAA 

v 
v 
v 
v 

ENTER NEW VALUE 
Configuration 2.Data Segment 
Connector 22~22 

Dupl Chnl in Segment 
Code la£I Entry r.i!illlJ 

Channel 32010 
INSERT CHNL DELETE CHNL 

\ 

INSERT SEG T s d f. l .. - ) 

""---------
Figure 3-20. Output Page after Channel Insertion 

As the last step we type 0 l over the cursor using the DAT A 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. 

( 
I 
I 
I 
I 
I 

I 
I 
I 

8180B Status STOP \ 
Address 

OUTPUT 
Load Impedance 50 n I LEVEL 
Outputs ON I Label High Low 

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

Channel Configuration , Label (Grey=Complement) 

Connector 3333 22w22 1111 0000 
Channel 3210 32010 3210 3210 
Label AAAA AAAAA AAAA AAAA 

ENTER NEW VALUE -----------------­
Configuration 2.Data Segment 
Connector 22W22 Code la£I Entry r.i!illlJ 
Channel 32010 

l __________ J 
l,NSERT CHNl DELETE CHNL 

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

DELETE CHNL 

Segment Insertion 

INSERT SEGMNT 

Output Page 

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

enables you to add new data segments to the display. Move the cursor to the desired 
position and press . 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 

Std Config 

Data Encoding 

Code/Entry 

3-30 

enables you to set the standard configuration, i.e. the one showing all the installed 
channels. Confirm your entry by pressing 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". 

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: 

• -.. '; OCTAL;"~:· , 

'tHEXAD~ I MA.L:it 

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 U . 

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 t!lii. 

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 a. 

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 !W. 

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 DAT A 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 DAT A 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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Output Page 

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 DAT A key pad. The cursor then 
automatically moves on to the next channel on the right. The key calls up the following 
softkeys. 

0 NORMAL COMPLEMENT 

EXIT t 

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 j~1st executed "Standard Config" or "Recall Standard Set". 

COMPLEMENT 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. 

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

.... 

Exercise • Level Setting 

Set the following: 

Clock 1: 
Clock 2: 
Strobe: 
Channel: 

Channel 0-3: 

TTL Levels, Normal Polarity 
TTL Levels, Complement Polarity 
TTL Levels, Normal 
0-0, 0-1, 0-2: High Level 4.0 V, 

Low Level 0 V 

All Other Channels: 
TTL Levels 
High Level 15 V 
Low Level -.5 V 

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 5.50 V. See Table 3-2, giving 
generator output level capabilities.) 
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Error and Warning Messages 

Chnl Config Dup 1 Chn 1 in Segment 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 -0f 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 DAT A keys. 

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 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. 

3-32 

Outputs Off 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. 

... 

E 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 volt.age 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. 

SWING 

Suppose for instance, that you have entered "Recall Standard Set". This gives 
a high level on Label A of +0.25 Vanda low level on Label A of -0.25 V. If 
you then decrement the Label A high value by IO 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 DAT A 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 (I 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 · DATA · · 

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. 

8180B Status STOP 
Address 

DATA 
Cursor on Strobe 

ADDR STR DATA 

00000 F (iJ 0000 0000 0000 0000 
00001 0 0000 0000 0000 0000 
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 0 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 tt tt 'tttt tttt tttt 

C RSOR PIC UR -- CURSOR CURSOR - . 

CURSOR .I. PICTURE J:J. Top Address Edit 

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 DAT A keys at the current cursor location. 

Which of the DAT A keys are enabled for data entry depends on the data configuration currently in use. 
lf 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 1 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 t 

CURSOR l 

PICTURE tt 

PICTURE U 

~ 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 (bott.om) 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. (Ref er back to Channel 
Configuration menu on the Output 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 or 

DECREMENT- keys. If you enter a number of less than 4 digits, follow this by 
pressing the softkey ENTER NUMBER 

Exercise - Data Display 

1. Set Top Address to some address, for instance 128. 
2. 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. 

ress~code Clear & Set C anne Edit 

_ CHECKSUM - ·Entry mode Chnl Conf ig -EXIT t 

Data Edit - Address Encoding 

Address Code 

"· 
3-34 

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 OCTAL _ 

-HEXADECIMAL'; .·"".ilJECJMAL or The inverse video field in line 22 shows 
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. EXIT ,tt. the current format. Leave the menu by pressing the key. Note that 
the First and Last Addresses on the Control Page are displayed in the address format 
selected here. 

Memory Clear and Set 

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

Set Data . 

Clear Strobe 

Channel Editing 

clears all data channel memory locations (except strobe) to zero. You 
have to provide an acknowledgment by pressing the key 

EXECUTE'''+;· If you've changed your mind, leave the menu by 
pressing · - REFUSE · or EXIT ·ttt 

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

If you've changed your mind, leave the menu by pressing 
.· 'REFUSE . or EXIT tt 

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

Channel Edit 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. 

C ear Channe 

Set Channel" 

Copy Cnannel 

Revision 1.0, May 1987 

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 . If you've changed your mind, leave 
the menu by pressing . 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 and to move the cursor 
to the required channel. You have to provide an acknowledgment by 
pressing the key EXECUTE . If you've changed your mind, leave 

- EXIT ttt the menu by pressing . 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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Channel' PRBS 

. -Up-Counter:·: 

Down Counter 

Data Page 

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 and move 
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 
If you've changed your mind, leave the menu by pressing 

(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 and to 
move the cursor to the required channel. To enter PRBS on a particular 
channel press the key . If you've changed your mind, 
leave the menu by pressing . 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 
relevant address range. Use the arrow keys and 

to move the cu~sor to the required segment. To enter an 
up-counter on a particular segment press the key . If 
you've changed your mind, leave the menu by pressing 
Avoid setting an up-counter on a segment containing a duplicate channel 
as this gives unpredictable results. 

enables you to set up a down-counter on individual segments within the 
relevant address range. Use the arrow keys and 

to move the cursor to the required segment. To enter a 
down-counter on a particular segment press the key - 0 '- EXECUTE ·-··· 

If you've changed your mind, leave the menu by pressing •·EXIT' t t . 

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: 

• First Address: 128 

• Last address: 136 

• Clear entire memory 

• Top Address: 126 

• Chans. 2-3 to 2-0: Up-counter 

• Channel 1-3: PRBS pattern 

... 
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Line Editing 

Line Edit 

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 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. 

Co y Macro After pressing the key a new set of softkeys appears. 
You will see a softkey and two softkeys 

INCREMENT and 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 DAT A 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 

PREV FIELD 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 key to perform the 
copy. The softkey gets you from the source address 
to the destination address. Leave the menu by pressing EXIT ttt 

Copy_Macro} s,. 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 tlse 
frequently. 

... 
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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. 

Copy Macro's After pressing the 
You will see a softkey 

key a new set of softkeys appears. 
and two softkeys PREV !ELD 

.INCREMENT _ DECREMENT and 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 DAT A 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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,.J?REV HELD 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 
~l?REi).! •. - IELD,. · again. You can now enter in hex notation the start 
address followed by the stop address of the data on the Macro Data Page 
which you want to copy to the Data Page. Use the 
key to perform the copy. The softkey gets you from 
the source addresses to the destination address. Leave the menu by 
pressing 

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 particnlarly 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, 
i.e. 16383 (1023). Executing Recall Standard Set has no effect on the 
Limit Address setting. 

VECTORS 
FOR TEST I 

VECTORS 
FOR TEST 2 

00000 

f"ADI 00016 

LADI 02047 

LIMIT AOl:RESS 02050 

FAD2 02080 

FAD2 16368 

Figure 3-23. The Use of Limit Address 

The example in Figure 3-23 demonstrates a case on the generator 8 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. 

imit Ad ress After pressing the softkey you can enter the address directly into 
the inverse video field in line 22 of the display, or you can use the 
RWJifl!iGJillllli and softkeys. Leave the menu by 
pressing "f _ )l~I.: .. ~., ~:jt~ , 3 • 

allows 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 should have no 
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Data Page 

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 I 
• 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 
EXECUTE to perform the insertion. Then use the • DECREMENT · 

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. 
line inserted, one data line is lost at the current Limit Address. 

81808 

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 0101 1111 1111 1111 
00007 0 0110 1111 1111 1111 
00008 0 0111 1111 1111 1111 
00009 0 1001 1111 1111 1111 
00010 0 1010 1111 1111 1111 
00011 0 1011 1111 1111 1111 
Entry 1' 1'1' 1'1' 1'1' t1' 1' t tt tttt 
ENTER NEW VALUE 

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

· INCREMENT 

EXECUTE 

Status STOP 
Address 

00000 

EXIT ttt , 

Figure 3-24. Inserting a Single Data Line 

l 
I 
I 
I 
I 
I 
I 
I 
I 

For each data 

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 . 
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( 81808 

I DATA 

Status STOP "1 
Address 

ADDR STR DATA 

00000 F 0 0000 1111 1111 1111 

I 00001 0 0001 1111 1111 1111 
00002 0 0010 1111 1111 1111 

I 00003 0 0011 1111 1111 1111 
00004 0 0000 0000 0000 0000 

I 00005 0 0100 1111 1111 1111 
00006 0 0000.0000 0000 0000 

I 00007 0 0000 0000 0000 0000 
00008 0 0000 0000 0000 0000 

I 00009 0 1001 1111 1111 1111 
00010 0 1010 1111 1111 1111 
00011 0 1011 1111 1111 1111 
Entry t tttt tttt tttt tttt 

I 

I 
ENTER NEW VALUE 

00000 I Insert Line in front of [00000 16383] 
~ Limit Add'e'' • 00008 I 

I 
) 

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

Leave the menu by pressing 

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 I 
• 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 deletion. Then use the -;QEGREMEMT~ · 

key to bring the address 00000 to the top of the display. You will now have a 
screen as shown in Figure 3-26. 
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( 81806 

I 
I ADDR STR DATA 

I 00000 F 0 0000 1111 

I 00001 0 0001 1111 
00002 0 0010 1111 

I 00003 0 0011 1111 
00004 0 0101 1111 

I 00005 0 0110 1111 
00006 0 0111 1111 

I 00007 0 1000 1111 
00008 0 0000 0000 

I 00009 0 1001 1111 
00010 0 1010 1111 

I 0001.1 0 1011 1111 
Entry t tttt tttt 

I ENTER NEW VALUE 

Insert Line in front 
Limit Address = 

. I CRE ENT 

Data Page 

DATA 

1111 1111 
1111 1111 
1111 1111 
1111 1111 
1111 1111 
1111 1111 
1111 1111 
1111 1111 
0000 0000 
1111 1111 
1111 1111 
1111 1111 
tttt tttt 

of [00000 16383) 
00008 

EXECUTE 

Status STOP 
Address 

00000 

EXIT tt't · 

Figure 3-26. Deleting a Single Data Line 

' I I 
I 

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. 

( 81806 Status 
Address 

STOP 

I ---------- DATA ----------

I 
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 0101 1111 1111 1111 
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 t tttt tttt tttt tttt 
ENTER NEW VALUE 

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

00000 I 1-------- ) '------------

INCREME.NT 

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

· Leave the menu by pressing EXIT· ttt 
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Data Page 

allows you 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 IKml!ffj.fp a 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 
pressing the softkey. Alternatively, use the 

INCRE ENT < and 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 
again. To do that press the softkey. To leave the menu 
press 

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 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 DAT A 
keys and complete your entry by pressing the softkey. 
Alternatively, use the and 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 I 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 0000 
00015 0 15 0000 0000 0000 
00016 0 16 0000 0000 0000 
00017 0 17 0000 0000 0000 
Entry t tt tttt tttt tttt 
ENTER NEW VALUE 

Move Line 
to Line 

00006 
-0000 . 

cooooo 16383] I 
[00000 16383] 

l-~~~~~~~-j 
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 soft.key to copy 
the line. To access the "move-from" address again press the _PREV F_IELD 

softkey. Now depress the key until address 00000 appears. 
You should now see the screen as shown in Figure 3-29. 

( 81808 Status STOP ' 
- ___ A_d_dr_e_s_s____ I 

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 0 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 t tt tttt tttt tttt 

I 

;;:;:~~:: VALUIE.-~~:::::~:~-~-~~-~-~-:~-:-~-~------- JI 

l-~~~~~~~--
Figure 3-29. Moving a Line - Final Screen 
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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 

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 

CHECKS M - provides you with the means of checking the integrity of the data stored in the 
generator's memory. When you press this soft.key, 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 

Entry mode selects the cursor movement when entering data from the DAT A keys on the screen. 

'HOLD CURSOR' holds the cursor at the current data bit after data entry - no cursor movement. 

HOR I ZONTAL . 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 . 

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

Channel Configuration - Data Page · 

Chnl Conf1g 

3-44 

allows you to set the generator channel configuration. The soft.key menus and 
functions behind this soft.key are identical to those that can be accessed via the 
C n ,, Con j,g-, 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. 

Revision 1.0, May 1987 



Data Page 

Exercise - Data Pattern Generation 

ODDO 
DODO 
0001 
0001 
0010 
0010 
0011 
0011 
0100 
0100 
0101 
0101 
0110 
0110 
0111 
0111 

DODOO 
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 \\!HI 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 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. 

Dup l Chn l in Segment 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 DAT A keys. 

Chnl Config Display incomplete This flashing message on the screen in the Report Area in 

.... 
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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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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. 
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3-8 Store/Recall Page 

The fifth page is the Store/Recall Page. Jt 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 bet.ween 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 parametel' 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 STORE/RECALL 

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. 

r 
8180.B Status STOP 

Address 

I STORE/RECALL 

I First Address Last Address Frequency 

I Parameter 1 0001 0011 1.00 MHz 
Parameter 2 0002 0022 2.00 MHz 

I Parameter 3 0003 0033 3.00 MHz 

I Addresses 1 0001 0010 
Addresses 2 0002 0020 

I Addresses 3 0003 0030 
Addresses 4 0004 0040 

I Addresses 5 0005 0050 
Addresses 6 
Addresses 7 
Addresses 8 Q.008 0080 
Addresses 9 
Select Further 

Re Parameter Rel Addresses Re Std Set 

Sto Parameter Sto Ad resses 

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 thie 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. 

'· 
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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 Outputs Off appears in line l of 
the display. 

After pressing the softkey you have .to confirm your entry by pressing 
EXECUTE • on the next menu. If you've changed your mind, you can leave the menu by pressing 

. · REFUSE""' or --EXIT'. ;r.· . 

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 I, 
2 or 3, specifying a store location for the current parameter set. Confirm your selection by pressing 

EXECUTE·': If you've changed your mind, you can leave the menu by pressing 
REFUSE · ' or 

Recalling a Parameter 

You can recall up to three different parameter sets. After pressing the softkey you have 
to enter a single digit I, 2 or 3, specifying the store location of the parameter set you wish to recall. 
Confirm your selection by pressing . If you've changed your mind, you can leave the 
menu by pressing ,.-. R FUS£.:. . . or ·~ EX:l T · . 1' . 

Storing an Address 

Sto Ad resses You can store up to nine different first and last address pairs. After pressing the softkey 
you have to enter a single digit between I and 9, specifying a storage location for the current address 
pair. Confirm your selection by pressing If you've changed your mind, you can 
leave the menu by pressing or · EX IT 1' 

.... 
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Recalling an Address 

You can recall up to nine different first and last address pairs. After pressing the m!EX:r;mrsms 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 REFUSE or EXIT t 

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, Output and Data Pages that the parameter set has been recalled 

'· 
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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. 

( 8180B Status STOP ' Address 
MISCELLANEOUS 

Autoexit OFF 

Display Brightness 111111111 

FOR INFORMATION ONLY 

HP-IB ASCII Address 07 
HP-IB Binary Address 08 

Total Channels 32 
Timing Channels 8 
Installed Connectors 0123 4567 

Select Further 

' -Autae~ i t · " cSrig tness 

Figure 3-31. Miscellaneous Page 

HP-IB ASCII 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-18 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 lnterface 
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-18 binary address refer to Chapter 7 of this 
manual, which deals with the generator programming procedures. 

'· 
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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 I. 

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 softkey menu descriptions in this chapter Autoexit 
is OFF. If you wish to enable it press followed by . The display 
returns automatically to the· previous softkey level. Autoexit is always off after switching on the 
generator. 

Screen Brightness Adjustment 

Brightness 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 . 

... 
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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 Output 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 this page. The Macro Data Page is shown in Figure 3-32. Call it up 
now by pressing PAGES and ·Ml):C1ID .DATA -

r 
I 
I 

I 

81808 

MACRO 

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

STR 

F 0 
0 
0 
0 
0 
0 
0 
0 
0 
D 
D 
0 
0 
0 
D 

Status STOP \ 
Address 

MACRO DATA 
Cursor on Strobe 

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 ODDO 
0000 DODO 0000 0000 
0000 ODDO 0000 0000 
0000 DODD 0000 DODD 
0000 ODDO 0000 0000 
0000 0000 ODDO 0000 
0000 0000 0000 0000 
0000 0000 ODDO 0000 
0000 0000 0000 0000 

l-~~~~~~~-) 
F 0 0000 0000 0000 0000 
Entry t tttt tttt tttt tttt 

~,CURSO_ ,. CURSOR-~-·:: 

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 

., .. , Edict· ... softkey you can change the channel configuration of the generator using the 
-Chnl ·config softkey and access the automatic movement function using the softkey. 

'· 
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Auto Cursor Movement • Macro Data Page 

Entry Mo e 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 

Chnl Config 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 soft.key 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 

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 8 I 82A/8 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 8 l 82A and 81828 Data Analyzers have been designed specifically to complement the 8 I 80A and 
81808 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: 

e input comparators which determine an input level to be "l", "O", 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 
e timing circuits which precisely control the duration of time windov.·s in which data must be 

sampled or compared 
• a CPU for software related control functions 
e 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 00 I (each with eight data 
channels). A full description of the analyzer options is given in Chapter 1. 

"· 
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Figure 4-1. Block Diagram of the Data Analyzer 
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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 synchro11011s and asynchro11011s analysis 
techniques. 

J 
If a data analyzer uses a clock running synchronously with the Device Under Test (OUT) 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 OUT . 

... 
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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 i11formation (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. 
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Figure 4-3. Asynchronous Sampling of Data 
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Introduction 

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. 

data 

data 2 

sampling 
point 

sampled 
data I 

sampled 
data 2 

-.------1 
... __ ,_.,variable, 100 ps resolution 

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 8l82B 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 l 
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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. 

4-6 
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Figure 4-6. Data Analyzer 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 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'. 

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

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

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 DA TA keys are discussed throughout this chapter. 
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Display Format 

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, ref er to Figure 4-7 
showing the Control Page. 

Page Concept 

Status IDLE 81828 
Clock Stored Words 00000 
--------- CONTROL ---------­
Operatg Mode 

Clock Source 
Clock Qual 
Clock Delay 

Trigger Arm 
Trigger Word 
Trg Qualifier 
Trg Count 
Trg D.elay 

Stop 
Stop Delay 

TRG START ANALYSIS Glitch Detect OFF 

EXTERNAL POS SLOPE CThres +1.40V) 
DON'T CARE CThres +1.40V Impedance 100kO) 
00.0 ns 

DON'T CARE (Thres +1.40V Impedance 100kn> 
xxxx xxxx xxxx xxxx xxxx xxxx xxxx xxxx 
DON'T CARE (Thres +1.40V Impedance 100kn) 
01 Allow Gaps in Count NO 
00000 

INTERNAL (Thres +1.40V Impedance 100kn> 
16383 

Autoarming OFF 
Select Further-----------------

Operatg Mode Glitch· Detect · Clock· 

._Stop· , Autoarming · 

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 

"· 
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STATE 
LIST 

Figure 4-8. Analyzer Main Pages 

TIMING ERROR MAP 
DIAGRAM 

c::::Jc::::J c::::Jc::::J c::::J c:::Jc::::J c::::J 
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/a:::::; c=i c:::l~ 
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"----!,-------_.Page select e.g. CONTROL 

/q5§6~ Key .ord e.g. Stop 
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A! // f: '~, ~ ~ ~ Item select e.g. Stop Slope 
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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 familiar with it. 
You should nevertheless do the simple exercise which follows in just a moment. 

Switching On the Analyzer 

Switch on the analyzer by pressing the ON/OFF button. The instrument always performs a power-up 
self test on switch-on lasting about nine seconds, after which the main pages become available on the 
softkeys. The Status is always IDLE. All settings and data remain as they were prior to switch off. 
Back-up batteries keep this information stored for approximately I week. 

4-8 

NOTE 

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

Exercise - Softkey Operation 

• 
• • 
• 

MISCELLANEOUS 

Recall 

Standard Set 

EXECUTE 

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 
corresponding display, and the softkeys now offer further selections. One option is 

RECALL . This offers yet another set of options. One of these is Once 
this soft.key is pushed, the command must be confirmed by pressing All 
parameters are now set to the values as listed in Table B-1 in Appendix B . 

... 
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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 soft.keys which have additional Ievel(s) of softkey menus behind them (not main page 
softkeys) are displayed in lower case letters. Soft.keys which are at the lowest level, i.e. those performing 
actual functions are displayed in upper case letters. There are no additional softkey menus behind these 
keys. 

This example which activates the standard settings should show you how easy it is to operate the 
analyzer. 

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

... 
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4-4 Control Page and Operating States 

The first page is the Control Page. It provides access to the main control and configuration functions of 
the analyzer. It is essential to review all the parameters on this page before attempting to make a 
measurement. If the parameters are not set correctly, the analyzer will not perform the measurements 
that you expect. 

Call up the Control Page by pressing -':CONTROL 

The softkey labels at the bottom of the display now indicate which parameters are accessible. Let us 
now go through the capabilities in detail. Figure 4-10 shows the functions of the analyzer which are 
accessible through the Control Page. 

Operating Modes 

Status IDLE 81828 
Clock Stored Words 00000 
--------- CONTROL ---------­
Operatg Mode 

Clock Source 
Clock Qual 
Clock Delay 

Trigger Arm 
Trigger Word 
Trg Qualifier 
Trg Count 
Trg Delay 

Stop 
Stop Delay 

TRG START ANALYSIS Glitch Detect OFF 

EXTERNAL POS SLOPE CThres +1.40V) 
DON'T CARE CThres +1.40V Impedance 100kQ) 
00.0 ns 

DON'T CARE CThres +1.40V Impedance 100kQ) 
xxxx xxxx xxxx xxxx xxxx xxxx xxxx xxxx 
DON'T CARE CThres +1.40V Impedance 100kQ) 
01 Allow Gaps in Count NO 
00000 

INTERNAL CThres +1.40V Impedance 100kQ) 
16383 

Autoarming OFF 
Select Further -----------------

I 
I 

I 
I 

I 
I 
I 

~-~~~~~~~----~~J 
Operat.g,Mode Gti,tch Detect C ock _ rigger,' 

Autoar.m i ng. __ 

Figure 4-10. Analyzer Control Page 

To access the operating modes of the 8 I 82A/B data analyzer press the softkey wMfiiflwmuw The 
analyzer offers three modes. 

• Trigger Start Analysis for recording post-trigger data (trigger event start analysis). 

• Trigger Stop Analysis for recording pre-trigger data (trigger event stop analysis) and post-trigger 
data with trigger delay. 

e Trigger Start Compare for real time comparison of incoming data against previously stored 
'expected' data (trigger event start compare). 

The first key decision that must be made when configuring the analyzer is to choose either analysis or 
compare. If analysis is selected, then either trigger start or trigger stop analysis must be specified. Before 
we proceed to selecting an operating mode, we need to discuss each one in detail. If you have previously 
recalled the Standard Set, the selected operating mode will be Trigger Start Analysis. 
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Trigger Event Start Analysis 

Trigger Start Analysis mode is used for post-trigger data capture and analysis. The mode is called by the 
TRG STRT ANAL softkey. In this mode the instrument will go to the ARMED state following entry 
of the RUN command. It will go active (i.e., sampling data) when the trigger conditions become true. 
When the stop conditions become true, the analyzer will go back to the IDLE state. This mode of 
operation is shown in the simplified timing diagram in Figure 4-1 l. The trigger and stop conditions will 
be discussed later under their respective headings. 

8182A/8 IDLE I 

STATUS J_ 

DATA 
FLOW 

I 
I 
I 

IR 
I 

u 
I 

> I 
NI 

ARMED I 
I 

ACTIVE I IDLE 
I 

:! 
TRIGGER STOP 

COND COND 
TRUE TRUE 

T T 

I> 
Figure 4-1 l. Timing Diagram for Trigger Event Start Analysis 

A different representation of this is shown in the State Diagram in Figure 4-12. 

Figure 4-12. State Diagram for Trigger Event Start Analysis 

A maximum of 16384 (1024) words can be stored in the analyzer memory. Memory addressing is 
arranged to suit the data capture requirements as can be seen from Figure 4-13. A real addressing system 
is used so that the data word stored at the trigger event (that is the first stored word) is stored at address 
00000 and each successive sampled word is stored at an ascending address until the stop sequence is 
encountered, or until the capture memory is filled. Data streams longer than the memory size can also 
be handled, but require a controller to provide the data handling facilities. Refer to Chapter 8 of this 
manual, or to the System Software Manual if you are running under the HP System Software. 

'· 
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STOP ~D 

HIQ-1 SPEED 

MRMORY 

1023/16383 

TRIGGER !'()RO 00000 

1023/16383 

STOF' !'()RD 

L~ SPEED 

t'R10RY 

00000 TRIGGER WORD 

Figure 4-13. Memory Real Addressing System 

Data Is allocated 
memory locations 
In a POSITIVE: 
direction starting 
with the Trigger Hord 

The trigger start analysis mode is i1sed mainly for logic analysis or for device characterization. In this 
mode the analyzer can be set up to look at certain parts of a data stream in order to debug some 
hardware or software. An example to illustrate such an application is included later. after we have 
covered other important parameters. 

Trigger Event Stop Analysis 

The Trigger Start Analysis mode is used for pre-trigger data capture and analysis. It is called by the 
TRG STO~ ANAL softkey. ln this mode the instrument will go to the ARMED state following entry 
of the RUN command. From the ARMED st.ate, it will become ACTIVE at the first occurrence of an 
external clock pulse. The analyzer will remain ACTIVE, sampling data until the trigger conditions are 
met, after which it will go back to the fDLE state. This mode of operation is shown in the simplified 
timing diagram in Figure 4-14, which illustrates the cumulative effect of the various trigger stop 
conditions determining the size of the data capture window. The trigger conditions will be discussed 
later under their respective headings. 

8182A/8 IDLE i ARMED : ACTIVE l IDLE STATUS 

~ 
TRIGGER 

COND IR u NI K TRUE 
I I 
I I I 

DATA ) ! ! !) FLOW 

Figure 4-14. Timing Diagram for Trigger Event Stop Analysis 

A different representation of this is shown in the State Diagram in Figure 4-15. 

Figure 4-15. State Diagram for Trigger Event Stop Analysis 
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A maximum of 16384 (1024) words can be stored in the analyzer memory. Memory addressing is 
arranged to suit the data capture requirements as can be seen from Figure 4-16. A relative addressing 
system is used whereby the data word stored at the trigger event (that is the last stored word) is allocated 
address -00000 and each word stored prior to the trigger event is allocated an address accordingly. For 
example, the tenth word prior to the trigger event is located at address -00010. As we shall see later, the 
displayed address on the State List, Timing Diagrams and Error Map pages corresponds to its word's 
relative position to the trigger event. 

Memory f I I ls 
..,, th each 
active clock 
f'RICR to 
Trigger Event 

TIHGGER HMO 

HIQ-t Sf'£E:D 

11RNORY 

1023/16383 

f"IRST HCRD 00000 

-1023/16383 

f"IRST HCRD 

LOGH SPEED 

l'A10RY 

-00000 TRIGGER HORD 

Figure 4-16. Memory Relative Addressing System 

Data Is al located 
memory locations 
In a NEGATIVE 
direction starting 
with the Trigger Word 

Trigger stop analysis mode is also used mainly for logic analysis. In this mode the analyzer can be set up 
to look at .certain parts of a data stream in order to debug some hardware or software. An example to 
illustrate such an application is included later, after we have covered other important parameters. Of 
considerable importance in Trigger Stop Analysis is the role of Trigger Delay, which is explained later 
under its heading. 

It is important to realize that when this operating mode is employed and no use of Trigger Delay is made 
(i.e. it is set to 00000), the generator cannot be set to its free-running mode AUTO. This is because the 
analyzer needs a certain amount of time to perform a software comparison of the captured data and 
update the display, which can occur only after the stop conditions have been received. During this time 
the analyzer ignores incoming data. Immediately after it completes these tasks the analyzer goes active 
again on the first clock pulse it sees, which could be anywhere in a cycle. The analyzer therefore cannot 
remain in synchronism with the generator and the displayed data is meaningless. The generator should 
be set to GA TED. or SING LE mode and started from an external source via the RU N,G A TED input, or 
from a controller via HP-18. 

If however you wish to capture a block of data (16384 or 1024 words long, depending on analyzer 
version) from a long data stream, you can do so only if the generator is set to AUTO. For further 
explanation refer to the subsection Trigger Delay and to the last example on triggering entitled 
Capturing a 16384 (1024) Word Data Block with Trigger Delay. 

Trigger Event Start Compare 

Trigger Event Start Compare mode is called by the _RG :. :T;J! ;- COM~ softkey. In this mode the 
instrument is set to perform real time comparison of incoming data with data previously stored in 
memory. No data capture is performed. The Trigger Event Start Compare mode is used mainly for 
device testing because of its high speed (and throughput) and its ability to detect sporadic errors. The 
Trigger Event Start Compare mode is similar to the Trigger Start Analysis mode with respect to the 
triggering conditions. It is the active state which differentiates the two . 

.... 
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Trigger Start Compare is rather a complex subject and requires prior knowledge of certain other features 
of the analyzer. We are therefore going to deal with it later in a section entitled Real Time Compare 
Mode. 

Glitch Detection 

Jn either of the analysis modes glitch detection capability is provided on all channels. When enabled, 
two or more data signal transitions between two consecutive sampling points (that is one clock period) 
are interpreted as a glitch. Glitch detection operates in Single or Dual Threshold mode. Thus a glitch 
can occur on a single, upper or lower threshold. The threshold function is explained on the Input Page. 
A detected glitch is stored in memory and can be displayed on any of the three analysis pages State List, 
Timing Diagrams and Error Map. A glitch is shown at the next or just after the next sampling point 
(that is clock edge), depending on which analysis page you select. Figure 4-17 shows a waveform with a 
glitch occurring between the second and the third clock edge. When glitch detection is enabled the 
maximum data memory is halved to 8192 (512) words. Glitch detection is not available when in the 
Trigger Start Compare mode (see the section entitled Real Time Compare Mode at the end of this 
chapter). 

Tlff:SHCLD /\ I 
DATA~~~---~v 
OUTPUT 

Figure 4- l 7. Glitch Detection 

After a Recall Standard Set has been performed, glitch detection is set to OFF. To enable it press the 
softkey and then Exit the menu by pressing 
Similarly, disables glitch detection. 

There are some examples on glitch detection and displaying glitches later on when we deal with the 
analysis pages. 

Clock Control 

The softkeys that can be called up via the softkey deal with the various parameters 
affecting the main analyzer clock. If you have previously recalled the Standard Set, you will get the 
following softkey menu after pressing the softkey: 

Clock Source Clock Slope Clock Thres C ock Qual 

Clock Delay EXIT t 

The clock softkey menu is dependent on the clock source and after a Recall Standard Set the clock 
source is external. If the internal clock source had previously been selected, the above softkey menu 
would appear as follows: 
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Clock Source 

EXTERNAL 

INTERNAL 

Clock Slope 

Clock Slope 

POS SLOPE 

NEG SLOPE 

- BOTH SLPS 

Clock Threshold 

Clock Thres 

INCREMENT 

DECREMENT_, 

TTL (+1. OV) 

ECL (-1.29:)1) 
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Clock "Qua_l-.:: 

Clock Per-i od EXIT- · t· 

allows you to select the analyzer clock. The analyzer can use either an internal or an 
external clock. When set to internal clock, the analyzer samples generator data 
asynchronously, as its clock is independent of the generator clock. When using the 
internal clock to sample incoming data, it is important to sample at least. at. a 
minimum of twice the frequency of the incoming data, otherwise the results of the 
analysis will be meaningless. Refer to Section 4-2 which discusses both synchronous 
and asynchronous sampling. Displaying synchronously and asynchronously sampled 
data will be covered on the analysis pages State List, Timing Diagrams and Error Map. 

selects an external clock as the clock source for the analyzer. This will 
normally be one of the two generator clock channels and means that the 
analyzer samples synchronously with the generator (and any device that is being 
investigated). However, the clock can come from any accurate source, such as a 
pulse generator, in which case the analyzer will sample asynchronously. 

selects the analyzer's own internal clock as the clock source, which means the 
analyzer will sample asynchronously. 

allows you to select the clock edge to be used as the sampling point. The soft.key 
appears when the clock source is external. 

selects the clock leading edge as the sampling point. 

selects the clock falling edge as the sampling point. 

selects both the leading edge and the falling edge of the clock as sampling 
points. Note that. in this case the sample rate is doubled, so ensure the time 
between slopes is greater than or equal to 20 ns. 

permits setting the input threshold level for the external clock. The soft.key appears 
when the clock source is external. 

increments the current input threshold level for external clock in 10 mV steps. 

decrements the current input threshold level for external clock in I 0 m V steps. 

enters a TTL level directly. 

enters an ECL level directly. 

Alternatively, you can enter the numerical value in volts in the range of +10 V to -JO V. You must then 
press the key to terminate the entry . 

... 
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allows you to qualify (gate) the clock signal with some other signal. The qualifier 
signal is applied to the rear panel CLOCK QUALIFIER input BNC connector. Active 
signal level, input threshold and input impedance can be all set via softkeys. The 
·c oc Qual __ softkey appears whether the clock source is either internal or external. 

selects the active level of the gating signal. 
level is high by pressing the softkey 
low by pressing the softkey 

The clock can be enabled when the 
JltGH LEI/EL,, . or when the level is 

LO\.I L:EVEt· '· Wh~ ~ 

selected the clock is always enabled. 

sets the threshold voltage level at the CLOCK QUALIFIER input BNC 
connector. After entering the numerical value in volts in the range of +10 V to 
-IO V, you must press the key to terminate the entry. 
Alternatively you can use the or keys, 
which operate in IO mV steps. The or 
softkeys allow you to set the threshold level to a TTL or ECL level directly, 
without having to use the DATA keys. 

sets the input impedance of the CLOCK QUALIFIER input. The available 
choices are and After a Recall Standard 
Set the input impedance is set to 100 kOhms. 

allows you to delay the analyzer sampling point with respect to the external clock. 
The softkey appears only when the clock source is external. 

._INCREMENT : increments the clock delay. 

DECREMENT. decrements the clock delay. 

Alternatively, you can enter a numerical value directly, using the DAT A keys, in the range of 00.0 ns to 
1.00 s. You must then press one of the additional scaling keys -SECONDS"' ' _ 'MTtLISEC 

MICROSEC or to terminate the entry. The delayed clock signal is available at 
the rear panel CLOCK output BNC connector. 

The clock delay f ea tu re is a powerful tool for measuring timing parameters of devices and circuits. It 
will be used later in a measurement example to determine the propagation delay of a test device. 

Clock Period 

Clock Width 

INCREASE ,. 

DECREASE-, 

allows you to set the period of the internal clock. The softkey appears when the 
clock source is internal. 

increases the clock period in a I, 2, 5 sequence (e.g. 100 ns, 200 ns, 500 ns). 

decreases the clock period in a 1, 2, 5 sequence (e.g. 500 ns, 200 ns, 100 ns). 

FAST'JN,CREl\SE. increases the clock period in a decade sequence (e.g. 1 ms, 10 ms, 100 ms). 

FAST DECIUoASE decreases the clock period in a decade sequence (e.g. 100 ms, 10 ms, I ms). 

It is not possible to make a direct entry via the DAT A keys. 

'· 
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Trigger Control 

The trigger condition determines the start or the stop of an analysis/compare sequence, thus ensuring the 
analyzer operates in synchronism with the generator as far as the data stream is concerned. The analyzer 
can still be clocked asynchronously (using the external clock). Synchronous clocking and synchronous 
analysis/compare are two different things. 

A number of different trigger conditions can be employed and combined together to obtain the desired 
overall trigger condition. Setting up the trigger conditions is a very important part of the overall setup, 
since they influence to a large degree what the analyzer measures. The softkey accesses 
the trigger-related functions of the analyzer. On pressing it the following choices are offered: 

Trigger Arming 

Trigger Arm 

Trigger·Arm Trigger Word· Trg Qualifier • ~ . ---7:" ......... ';,,. ~ 

· T rg Count· ·AL L·OW ·Gaps Trg De ay · ' ·EJH r· ·. ·. ··. :t.; ., 

provides an edge-active trigger condition using a signal applied to the rear panel TRG 
ARM input BNC connector. Active slope of the trigger signal, as well as voltage 
threshold at the TRG ARM input and its input impedance can be designated. 

Slope . selects the active slope (edge) of the trigger input signal. You can select the 
positive edge or negative edge by pressing the or 

Threshold,. 

NEG SLOP . soft.key respectively. If you press the 
soft.key, the analyzer will trigger on the first clock edge that comes along. This 
is not a very useful method of triggering the analyzer as it works only at 
extremely low frequencies. The analyzer will therefore lose synchronization 
unless some other trigger condition has been specified. 

sets the threshold voltage level of the TRG ARM input BNC connector. After 
entering the numerical value in volts in the range of +I 0 V to -10 V, you must 
press the key to terminate the entry. Alternatively you can 
use the or keys, which operate in 10 
m V steps. The or soft.keys allow you to set 
the threshold level to a TTL or ECL level directly, without having to use the 
DATA keys. 

· Lmpedance. .. sets the input impedance of the TRG ARM input. The available choices are 

Trigger Word 

Trigger IJord 

... 

and After a Recall Standard Set the input 
impedance is set to 100 kOhms. 

provides a method of triggering the analyzer when a certain preset word is 
encountered in the data stream. In other words it provides a pattern recognition 
trigger condition. When this soft.key is pressed the current trigger word and the 
current channel configuration are displayed in lines 21 to 23, just above the softkeys. 
The Trigger Word in line 11 in the Report Area moves to the left to line up with the 
channels and the Trigger Word in the lower part of the screen. 

The trigger word can be encoded in binary, octal or hex, depending on the code 
setting on the Input, Expected Data, State List, Timing Diagrams or Error Map Pages. 
After a Recall Standard Set the Trigger Word is set to "don't care", that is all X's. You 
can change the Trigger Word with the DATA keys and the arrow softkeys. After 
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each entry from the Data keys the cursor moves one field to the right, unless you have 
reached the rightmost field or have pressed the softkey. 

Moves the cursor a single field to the right. 

Moves the cursor a single field to the left. 

Moves the cursor all the way to the left. 

Stops the cursor moving to the next field on the right after an entry has been 
made using the Data keys. To cancel the hold, exit from this menu. 

If the logic polarity is changed via the ;B~i~ softkeys on the Input, 
Expected Data, State List, Timing Diagram or Error Map Pages, then this word is automatically changed 
to correspond to the new polarity. If you have duplicate channels in a segment and you change the 
setting of that channel in the Trigger Word, then the other channel/swill also get changed. The same 
follows for identical channels also used in other segments. 

If you have such a set-up on the display and have also set some of the segments to codes other than 
binary, (for instance octal or hex), a small x appears in the Trigger Word in a place where some channels 
in a group of channels contained in an octal or a hex code are set to "don't care", while the others are 
given a certain level. As a general rule, duplicate channels in a segment, or multiple channel definitions 
should be avoided. 

The small x can however appear as the result of a "legal" setting, where the Trigger Word displayed in 
binary code is defined a bit at a time and where some bits in a segment are set to a l or a 0, while others 
in the same segment are set to an X (don't care). The small x appears when this segment is later encoded 
in octal or hexadecimal. 

As an example of this, let us assume that we have a channel configuration and a Trigger Word as shown 
in Figure 4-18. The first and second segments contain 12 channels each, the third and fourth segments 
contain 4 channels each. The code is binary. 

4-18 

81828 Status IDLE 
Clock Stored Words 00000 
---------- CONTROL ----------
Operatg Mode TRG START ANALYSIS Glitch Detect OFF 

Clock Source 
Clock Qual 
Clock Delay 

EXTERNAL POS SLOPE (Thres +1.40V) 
DON'T CARE (Thres +1.40V Impedance 100kn) 
00.0 ns 

Trigger Arm DON'T CARE 
Trigger WordXXXX10XXXXXO 
Trg Qualifier DON'T CARE 
Trg Count 01 
Trg Delay 00000 

(Thres +1.40V Impedance 
XX1XX011XX01 XOOX XXXX 
(Thres +1.40V Impedance 
Allow Gaps in Count 

1ookn> 

1ookn> 
NO 

Stop 
Stop Delay 

INTERNAL (Thres +1.40V Impedance 100kn) 
16383 

Autoarming OFF 
ENTER NEW VALUE ----------------­
Connector 777766665555 444433332222 1111 0000 
Channel 321032103210 321032103210 3210 3210 
Trg Word ~XXX10XXXXXO XX1XX011XX01 XOOX XXXX 

HOLD cu so~. : . ·ft-- . . - .· 

.. ,._ .. · ·-Exn:: ·tt 

Figure 4-J 8. Trigger Word Before Change 
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If the code for the first segment is changed to say octal, the second segment to hex, the third to octal 
and the fourth to hex, we will get small x's appearing in the Trigger Word as shown in Figure 4.19. The 
change is done using the and softkeys, which can be accessed on one of 
the following pages: Input, Expected Data, State List, Timing Diagrams and Error Map. 

Trigger Qualifier 

Trg Qualifier 

. Level •. -

· T res ol .· 

... 

( 8182B Status IDLE ' I Clock Stored Words 00000 
CONTROL 

I Operatg Mode TRG START ANALYSIS Glitch Detect OFF 

I Clock Source EXTERNAL POS SLOPE (Thres +1.40V) 
Clock Qual DON'T CARE (Thres +1.40V Impedance 100kn) 

I Clock Delay 00.0 ns 

I Trigger Arm DON'T CARE (Th res +1.40V Impedance 100kn> 
Trigger \.lord Xx Xx xxx x xx 

I Trg Qualifier DON'T CARE (Th res +1.40V Impedance 100kn> 
Trg Count 01 Al low Gaps in Count NO 
Trg Delay 00000 

Stop INTERNAL (Thres +1.40V Impedance 100kn> 
Stop Delay 16383 

I Autoarming OFF 

I ENTER NEW VALUE ----------------­
Connector 777766665555 66 5 5555 2222 1111 0000 I Channel 321032103210 10 3 3210 3210 3210 3210 l Tcg Wocd ~"' m ' " ·, -~·· -· - -. 

: . ~"""'"- EXI_T, 1' • 

Figure 4-19. Trigger Word After Change 

) 

allows you to qualify (gate) the trigger signal with some other signal, thus providing 
extra control of the trigger condition. The qualifier signal is applied to the rear panel 
TRG QUAL input BNC connector. Active signal level, input threshold and input 
impedance can be all set via softkeys. 

The trigger can be enabled when the 
HIGH-LEVEL: · or when the level is 

selects the active level of the gating signal. 
level is high by pressing the softkey 
low by pressing the soft.key 
selected the trigger is always quali /it'd. 

· · lOIJ b EVEL,, " When is 

sets the threshold voltage level of the TRG QUAL input BNC connector. After 
entering the numerical value in volts in the range of +IO V to -JO V, you must 
press the key to terminate the entry. Alternatively you can 
use the or keys, which operate in 10 
m V steps. The or sof tkeys allow you to set 
the threshold level to a TTL or ECL level directly, without having to use the 
DATA keys . 
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· I mpe a nee . sets the input impedance of the TRG QUAL input. The available choices are 
and After a Recall Standard Set the input 

impedance is set to I 00 kOhms. 

Trigger Count 

Trg Count determines how many times the qualified Trigger Word must occur prior to triggering. 
Refer to a triggering example near the end of this section. 

Trigger Count is set by incrementing or decrementing the current value using the 
I NCREME .-."· or softkeys, or by entering an integer value 

in the range of 0 I to 16 using the DAT A keys. 

Trigger Word Gaps 

All ow Gaps determines whether the qualified Trigger Word must occur on consecutive clock 
pulses. Refer to a triggering example near the end of this section. If ltlH!Mjj•tiJEii 

is set to , the Trigger Word has to occur the number of times 
defined by Trigger Count, but not necessarily consecutively. If it is set to 

the Trigger Word has to occur the correct number of times 
consecutively. 

Trigger Delay 

Trg Delay determines how many clock periods occur between the trigger event and the actual 
triggering. Refer to a triggering example near the end of this section. 

4-20 

In Trigger Stop Analysis mode, Trigger Delay can be set to capture a maximum of 
16383 (I 023) words before the selected trigger word by entering a value of 00000, or 
any 16384 (I 024) segment after the trigger word by entering a value between 16384 
(1024) and 65535. 

Trigger Delay is set by incrementing or decrementing the current 
. ".I NCREME J:. 1• or softkeys, or by entering an 
in the range of 00000 to 65535 using the DAT A keys. 

value using the 
integer value 

Example - Triggering with the Trigger Arm Input 

Figure 4-20 shows a set-up where the Trigger Arm input alone is used to trigger the analyzer. The 
signal at the ARM input BNC connector could be the generator strobe channel, or a data channel. 
Taking for example the "Trigger Start Analysis" operating mode, the strobe channel should be set to 
zero except for a one at the first address. The analyzer would then trigger on this pulse and would 
look at the data stream following the strobe pulse. All other trigger conditions must be set to don't 
care. 

'· 
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UL£ I FRt£D ACTI\IE I I DI..£ 

:~) : l> 
I 
I I 

I 

CLOCK II II II II II 11 II II II II II II II ' I 11 II II II 11 II ,! II 
I I 

: I I 

TRIGGER 1 : 

ARM 

Figure 4-20. Triggering with the Trigger Arm Input 

Example - Triggering with Trigger Word and Trigger Qualifier 

Figure 4-21 shows a set-up where a Trigger Word is used to trigger the analyzer. In the· "Trigger 
Start Analysis" operating mode, the analyzer goes into the active state when the received data 
matches the Trigger Word and at the same time the Trigger Qualifier Input receives a valid pulse. 
All other trigger conditions are set to "don't care". 

Ill.£ FR£D ACTIVE I Ill.£ 

l.> 
I I 

Q.OCK ''''• '""'""''''''''''''':'''''''"'"':'' 
I •I 

I TRIGGER _ _._ ____ __.n ... _ __.n ... _____ ,_ 
Ol.fl..If"I£R 

Figure 4-21. Triggering with a Trigger Word and Trigger Qualifier 

Example - Triggering with Trigger Word, Trigger Count and Trigger Delay 

Figure 4-22 shows a set-up where the selected Trigger Word must be encountered three times 
(trigger count=3) before the analyzer triggers. However, since trigger delay is set to 5 (clock pulses), 
the analyzer first goes active after this delay. Thus in the Trigger Start Analysis mode, the analyzer 
becomes active when all three conditions are met. 

If the Allow Gaps setting had been ON, then the analyzer would trigger only if it encountered data 
words matching the Trigger Word and occurring on three consecutive clock pulses. All other trigger 
conditions are set to "don't care" . 
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Figure 4-22. Triggering with a Trigger Word, Trigger Count and Trigger Delay 

Example - Capturing a 16384 (1024) Word Data Block with Trigger Delay 

Figure 4-23 shows a state map for a setup where the analyzer is searching for a certain block of 
data in a long data stream. The data block the analyzer is looking for starts 45000 words after a 
Trigger Word 01101101. 

In order to meet such requirements, the generator has to be free-running, i.e. set to AUTO and the 
analyzer has to be set as follows: 

I. Operating mode: Trigger Stop Analysis 
2. Trigger Word: 01101101 
3. Trigger Arm: Don't care 
4. Trigger Count: 01 
5. Trigger Delay: 45000 
6. Autoarming: OFF 
7. Initial Status: ARMED 

On starting the generator, the analyzer immediately goes active, sampling the incoming data and 
waiting for the stop condition, which in this case is the Trigger Word. On receiving the Trigger 
Word the Trigger Delay internal counter starts counting down from 45000. During this time the 
analyzer remains in the ACTIVE state. When enough data words have been received to satisfy the 
Trigger Delay setting, the analyzer stops (goes to the IDLE state) and displays the last 16484 (1024) 
words captured. It then remains in the IDLE state because Autoarming has been set to OFF. 

'· 
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IDLE FRED I 

I 
I 
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Figure 4-23. State Map for Delayed Trigger Stop Analysis 

Stopping Analysis/Compare 

Stop The softkeys that can be called up via the softkey deal with the various parameters 
affecting the end of the analyzer data capture cycle. If you have previously recalled the Standard Set, 
you will get the following softkey menu on pressing the softkey: 

Stop Slope Stop Thres Stop Imp 

Stop Delay EXIT ·t -

The Stop softkey menu is dependent on the operating mode and after a Recall Standard Set the 
operating mode is Trigger Event Start Analysis. If Trigger Event Start Compare had previously been 
selected, the above softkey menu would appear as follows: 

Stop Slope 

Stop Slope 

POS SLOPE 

Stop Slope Stop Thres Stop Imp 

Stop De ay Stop on Error EX!+·.' t " 

allows you to enable or disable the analyzer data capture stop-and select the source of 
the stop. When using external stop, determines the active edge of the 
Stop signal applied to the rear panel STOP input BNC connector. 

selects the external stop signal leading edge as the data capture stop. 

NE.G SLOPE,. selects the external stop signal falling edge as the data capture stop. 

INTERNAL 

NOT ACTIVE 

Stop Threshold 

Stop Thres 

·INCREMENT 

DECREMENT 

'· 

selects an internal counter loaded on the Stop Delay menu, which counts the 
number of clock periods following the start of the analyzer data capture cycle. 

disables the analyzer data capture stop function. The analyzer will still stop 
when it has stored enough words to fill the entire memory. The effect is 
identical to setting the stop delay to 16383 (1023) and using internal stop. 

permits setting the input threshold level for the external Stop signal. The softkey 
appears when the clock source is external. 

increments the current input threshold level for external stop in I 0 m V steps. 

decrements the current input threshold level for external stop in 10 mV steps. 
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UL-- (-1;1.40V) enters a ITL level directly. 

ECL (-1-29V). enters an ECL level directly. 

Alternatively, you can enter the numerical value in volts in the range of +10 V to -10 V. You must then 
press the key to terminate the entry. 

Stop Impedance 

Stop Imp 

Stop Delay 

Stop Delay 

• INCREMENT -

- DECREMENT 

sets the input impedance of the external STOP input. The available choices are 
- --50 0 -- - and After a Recall Standard Set the input 

impedance is set to I 00 kOhms. 

allo_ws you to set a delay on the analyzer internal stop, thus setting it to look at the 
required part of the received signal in absence of any external stop conditions. With 
internal Stop selected, the setting determines the number of clock periods between 
transition to the ACTIVE state and termination of data capture. Using external Stop, 
this setting determines the number of clock periods between the active edge of the 
stop signal and termination of data capture. This setting performs no function if Stop 
Slope is set to Not Active. 

increments the stop delay. 

decrements the stop delay. 

Alternatively, you can enter a numerical value directly, using the DATA keys, in the range of 00000 to 
16383 (1023). You must then press the softkey to terminate the entry . 

.. _ 
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Example • Stopping the Analysis with an External Stop Signal and Stop Delay 

Figure 4-24 shows a set-up where the analysis/compare is stopped by an external stop signal applied 
to the STOP input BNC connector. Since stop delay has been set to 13, the analyzer carries on for 
another 13 clock pulses before it stops. The stop delay counter starts to decrement after the 
external stop signal has been received. Note that if no external stop signal is received, the analyzer 
will run on until it has stored 16384 (1024) words (full memory) and will be re-armed if autoarming 
has been enabled. If it has not, the analyzer will stop. 

DATA 
STREFtt 

nu: flCT[llE 

: I : STOP DEl.AY•l3 1 

Q.OCJ< I I I 1:1 I I I! I I! I I I I I I I (!I I I I I I Ii I I I I I 111 I I 111 ,, i I 
: I 1 llZ34Sl78918111ZI~ 
I I I 

SIGlft.. TO I I y--\ 
STOP IllFUT '------

I 
ACTl\IE OUTFU.--T _____ __,yr---------,\_ 
Cl' 8182FVB 

Figure 4-24. Stopping Analysis with External Stop Input and Stop Delay 

Example • Stopping the Analysis with an Internal Stop Signal and Stop Delay 

Figure 4-25 shows a set-up where the analysis/compare is stopped by the internal stop function. 
The stop delay counter starts to decrement after the analyzer has gone active (at the start of data 
capture/compare c:;ycle). Since stop delay has been set to 13, the instrument analyzes/compares 13 
data words before it stops. 

IDLE I 
_L 

TRIGGER 
COND 
TRUE 

R:TIVE -'- IDl..E 

~ ~>--:~~~~--~~~~~~-----> 
1 INTERNAL STOP DELAY=22 
I 

CLOCK 11I1111 1111111111 I I I 111 I I I I I 111 111 1111111111 11 
I ~ 1 2 3 4 5 6 7 a 9 Ill 12 14 16 18 2B 22 
I I 11 13 15 17 19 21 

I I 

Figure 4-25. Stopping Analysis with Internal Stop Input and Stop Delay 
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Stop on Error 

Autoarming 

Control Page and Operating States 

allows you to stop the analyzer compare cycle when an error is encountered. When 
enabled, comparison stops one clock period after an error occurs. This facility is 
available (and softkey appears) only when running in Real Time Compare Mode 
(Trigger Event Start Compare). 

The softkeys 
Stop-on-error facility. 

and ··- 'OFF • enable and disable the 

An example entitled Real Time Compare Mode later on in this chapter makes use of 
this facility. 

The autoarrning facility automatically re-arms the analyzer after it comes to the end of its data capture 
or compare cycle. This replaces repetitive RUN key operations. The softkey gives access 
to the following autoarming options: 

DELAY Os 

DELAY 1s 

DELAY 3s 

DELAY Os * 

DELAY 1s * 

DELAY 3s * 

- iDELAY·· ils ·:· ~ DELA:Y - s ·. 

· DELAY.·'!-s'--"'-· DELAY·:'.o s ··* ·· · • 

re-arms the analyzer on the clock cycle immediately following the end of its data 
capture or compare sequence (that is ACTIVE state). The analyzer does not enter the 
IDLE state. 

causes the analyzer to enter the IDLE state and re-arms it one second after the end of 
its data capture or compare cycle. 

causes the analyzer to enter the IDLE state and re-arms it three seconds after the end 
of its data capture or compare cycle. 

re-arms the analyzer on the clock cycle immediately after the end of its data capture 
or compare cycle. Re-arming is disabled when an error is encountered. 

causes the analyzer to enter the IDLE state and re-arms it one second after the end of 
its data capture or compare cycle. Rearming is disabled when an error is encountered. 

causes the analyzer to enter the IDLE state and re-arms it three seconds after the end 
of its data capture or compare cycle. Rearming is disabled when an error is 
encountered. 

disables automatic re-arming. 

If re-arming has been disabled for some reason, the analyzer remains in the IDLE state. To restart 
automatic re-arming you must press the softkey with the appropriate delay, followed by the RUN key. 
Refer below to Analyzer Operating States. 

'· 
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Analyzer Operating States 

The 81828 has three operating states - IDLE, ARMED and ACTIVE. They can be initiated either by the 
front panel keys, external control inputs (when enabled), 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 8. The. instrument states have to be looked at in the context of the selected operating 
mode, that is Trigger Event Start Analysis, Trigger Event Stop Analysis or Trigger Event Start Compare. 

Trigger Event Start Analysis 

After pressing the front panel RUN key, sampling is started by the trigger sequence and terminated by 
the stop sequence. A maximum of 16384 (1024) words can be stored in the analyzer memory. The 
diagram in Figure 4-26 illustrates the operation of the analyzer in Trigger Start Analysis. 

Figure 4-26. Analyzer Operating States in Trigger Start Analysis 

The operating states are: 

IDLE: The analyzer is waiting for the arming condition. The arming condition could be: 
• RUN key pressed 
• autoarming enabled 
• arming signal at ARM input BNC connector (if input enabled) 

ARMED: The analyzer is searching for trigger conditions. The trigger conditions could be: 
• trigger arm signal at ARM input BNC connector itself (all other condition are "don't 

care") 
• trigger word (words if trigger delay is not zero) valid 
• trigger word and trigger qualifier valid 

The start .of the data capture sequence (data sampling) occurs only when the trigger delay 
counter has run to zero. 

ACrIVE: Input data is sampled. The analyzer can enter the ACTIVE state from the ARMED state, or 
directly from the IDLE state by pressing the SAMPLE key on the front panel. In the 
absence of a clock signal, the analyzer generates one clock pulse every time the SAMPLE key 
is pressed. 

When a stop condition is encountered (this includes also pressing the STOP key), the analyzer 
goes back to the IDLE state. 

As a further aid to understanding data capture when Trigger Start Analysis is selected, a simplified 
timing diagram is shown in Figure 4-27. The diagram illustrates the cumulative effect of the various 
trigger and stop conditions in determining the data capture window. In Trigger Start Analysis, because 
data is stored in predetermined addresses (first word in address 00000, and so on) memory readout for 
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analysis and display can commence for lower addresses as data is still being written into the higher 
addresses. This interactive readout is especially useful at low clock frequencies, when stored data can be 
inspected for errors before the data capture cycle is completed. 

8182A/B IDLEi 
STATUS _L 

DATA 
FLOW 

IR 

I 
I 
I 
I 

u 
I 

NI 

ARMED 1 
I ACTIVE I IDLE 

I 
I :! 

TRIGGER STOP 
COND CONO 
TRUE TRUE 

I T 

I> 
Figure 4-27. Timing Diagram for Trigger Start Analysis 

Trigger El'ent Stop Analysis 

After pressing the front panel RUN key, sampling starts on the first active clock pulse and is terminated 
by the trigger sequence. A maximum of 16384 words (address 00000 to 16383) can be stored in the 
analyzer memory. The diagram in Figure 4-28 illustrates the operation of the analyzer in Trigger Stop 
Analysis. 

Figure 4-28. Analyzer Operating States in Trigger Stop Analysis 

The operating states are: 

IDLE: The analyzer is waiting for the arming condition. The arming condition can be: 
• RUN key pressed 
• autoarming enabled 

ARMED: The analyzer is waiting for the first active clock edge. 

ACTIVE: Input data is sampled. The analyzer can enter the ACTIVE state from the ARMED state, or 
directly from the IDLE state by pressing the SAMPLE key on the front panel. Subsequent 
presses of the SAMPLE key cause the analyzer to toggle between the IDLE and ACTIVE 
states. 

... 
4-28 

When left in the IDLE state with an autoarming delay selected, the analyzer returns to the 
ARMED state after the delay is up . 
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When a stop condition is encountered the analyzer goes back to the IDLE state. The stop 
conditions can be: 

• trigger arm signal at ARM input BNC connector 
• trigger word (words if trigger delay is not zero) valid 
• trigger word and trigger qualifier valid 

The end of the data capture sequence (data sampling) occurs only when the trigger delay 
counter has run to zero. 

As a further aid to understanding data capture when Trigger Stop Analysis is selected, a simplified timing 
diagram is shown in Figure 4-29. The diagram illustrates the cumulative effect of the various stop 
conditions in determining the data capture window. The trigger delay can be set to capture a maximum 
of 16383 words before the selected trigger word by setting the trigger delay to 00000, or any 16384 
segment after the trigger word by setting trigger delay to any value between 16384 and 65535. 

8182A/8 IDLE i ffiMED : ACTIVE : IELE STATUS 
I 
I 

~ 
TRIGGER I 

IR~ NI COND 
K TRUE 

I 
I I 

DATA ) i i i) FLOW 

Figure 4-29. Timing Diagram for Trigger Stop Analysis 

This mode cannot be used with the analyzer cycle mode AUTO, because the analyzer cannot see 
incoming data from the OUT (in our case directly from the generator) while it is writing to the display. 
Having completed the display (and waited if Autoarming Delay has been set), the analyzer starts 
sampling on the first clock pulse it receives. The analyzer cannot therefore remain in sync with the 
generator. Not only has the analyzer cycle mode to be set to SINGLE, but the generator must wait until 
the analyzer display is drawn. Since the analyzer waits for the trigger stop condition before it starts to 
display the results, sufficient time must be left between each single cycle to allow for this. 

To obtain autocycling, use the analyzer TRIGGER output to gate the generator RUN.GATED input. 
This way the generator is restarted at the end of the analyzer compare and display cycle. 

Trigger Event Start Compare 

In synchronous Real Time Compare Mode the active slope of the external clock signal is used to 
generate a "time window" within each clock period for comparing incoming data with an expected data 
pattern. The positioning and width of this time window are set via the analyzer and 

Clock IJ1dth softkeys, located on the Control Page. Using the internal clock with the Real Time 
Compare Mode is possible. however it is not very beneficial, as the clock delay is always zero and the 
clock width is always 10 ns. 

After pressing the front panel RUN key, comparison is started by the trigger sequence and terminated by 
the stop sequence. A maximum of 16384 words (address 00000 to 16383) can be stored in the analyzer 
memory. The diagram in Figure 4-30 illustrates the operation of the analyzer in Trigger Start Compare . 

... 
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Figure 4-30. Analyzer Operating States in Trigger Start Compare 

The operating states are: 

IDLE: The analyzer is waiting for the arming condition. The arming condition could be: 
• RUN key pressed 
• autoarming enabled 
• arming signal at ARM input BNC connector (if input enabled) 

ARMED: The analyzer is searching for trigger conditions. The trigger conditions could be: 
• trigger arm signal at ARM input BNC connector itself (all other condition are "don't 

care") 
• trigger word (words if trigger delay is not zero) valid 
• trigger word and trigger qualifier valid 

The start of the data compare sequence occurs only when the trigger delay counter has run 
to zero. 

ACTIVE: Jnput data is compared. The analyzer can enter the ACTJVE state from the ARMED state, 
or directly from the IDLE state by pressing the SAMPLE key on the front panel. In the 
absence of a clock signal, the analyzer generates one clock pulse every time the SAMPLE key 
is pressed. 

4-30 

When a stop condition is encountered the analyzer goes back to the IDLE state, unless 
autoarming has been enabled, in which case it goes directly to the ARMED state. The 
various parameters associated with the Real Time Compare Mode, such as trigger and stop 
conditions and a timing diagram will be discussed later in a separate section entitled "Real 
Time Compare Mode". 

Exercise • Triggering with Trigger Arm, Stopping with Internal Delay 

In this exercise the analyzer starts sampling 80 words as soon as the Arm Input becomes true. 

Set the following: 

Recall Standard Set 

Operating Mode: 
Glitch Detect: 

Clock Source: 
Clock Qualifier: 
Clock Delay: 

Trigger Start Analysis 
OFF. 

External Positive Slope (Thres + 1.40 V) 
Don't Care (Thres + l.40 V Impedance 100 kOhm) 
00.0 ns 
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Trigger Arm: 
Trigger Word: 
Trig Qualifier: 
Trigger Count: 
Allow Gaps: 
Trigger Delay: 

Stop: 
Stop Delay: 

Autoarming: 

Control Page and Operating States 

Positive Slope (Thres + 1.40 Impedance JOO kOhm) 
xxxx xxxx xxxx xxxx 
Don't Care 
01 
NO 
00000 

Internal 
79 

Is 

(Thres + 1.40 V Impedance 100 kOhm) 

(Thres + 1.40 V Impedance I 00 kOhm) 

Note that in order to obtain the above parameters, you only need to recall the Standard Set and then 
modify the settings for Trigger Arm, Stop Delay and Autoarming. The other parameters are set by 
recalling the Standard Set. 

Exercise - Multiple Trigger Conditions 

Consider Figure 4-31, showing the trigger and stop conditions. Assume the analyzer has been set to 
Trigger Start Analysis. A Trigger Word has been defined which must occur 3 times after the ARM 
input was true (each time concurrent with a Trigger Qualifier). A Trigger Delay of 5 clock cycles 
delays the onset of data capture. Finally, a Stop Delay of 7 has been designated. 

This exercise can be set up by using a single extra data channel as trigger qualifier. The analyzer 
must be set to Allow Gaps= YES. Stop condition is internal and is generated by Stop Delay. 
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Figure 4-31. Exercise - Trigger and Stop Conditions 

On pressing RUN the analyzer becomes armed. It now waits for the ARM input to become true 
(I), then waits for 3 trigger words to occur simultaneously with the trigger qualifier (2), (3) and (4). 
The analyzer proceeds to sample five clock cycles, after which it goes ACTIVE (5). The 
recognition of the STOP condition (i.e. STOP input is true), (6) causes the analyzer to take seven 
more samples (remember, Stop Delay = 7) and then go idle with the next clock cycle (7). 
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Error Messages 

The analyzer 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 input threshold entries for clock, 
trigger and stop inputs, as well as to clock delay. If you exit the page where 
you made such an entry, it will be ignored and the previous valid entry will 
be retained. 

CLOCK IS TOO FAST This flashing message in line 2 of the display appears if the clock timing 
parameters are incompatible, e.g. clock delay or width setting with the 
external clock period. 

CLOCK WAS TOO FAST This flashing message in line 2 of the display appears if the clock timing 
parameters were at some time incompatible, e.g. clock delay or width setting 
with the external clock period. The message disappears when the analyzer 
enters the ARMED or ACTIVE state. 

Apart from incorrect entries which are flagged as such by the analyzer, it is possible to make other 
erroneous entries which, although syntactically correct, will not make the analyzer 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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4-5 Input Page 

The second page is the "Input Page". It provides access to functions such as single/dual threshold level 
selection, input threshold voltage level setting and input channel configuration. 

Call up the Input Page now by pressing PAGES and INPUT 

Figure 4-32 shows the Input Page and the functions of the analyzer which are now accessible via 
softkeys on this page. The Input Page is somewhat similar to the Output Page of the generator. Let us 
now go through the functions in detail. 

8182B 
Clock 

Status IDLE 
Stored Words 00000 

---------- INPUT ----------
j THRESHOLD 

CONNECTOR (Grey=Not Active) ILa~el Single Upper Lower 
+1.40V +2.00V +0.80V 
+1.40V +2.00V +0.80V 
+1.40V +2.00V +0.80V 
+1.40V +2.00V +0.80V 
+1.40V +2.00V +0.80V 
+1.40V +2.00V +0.80V 

0 and 1 
2 and 3 
4 and 5 
6 and 7 

SINGLE 
SINGLE 
SINGLE 
SINGLE 

THRES I B 
THRES I c 
THRES I D 
THRES I E 

I F 

Channel Configuration, Label (Grey=Inverse) 

Code 
Connector 
Channel 
Label 

BIN BIN BIN BIN BIN BIN BIN BIN 
7777 6666 5555 4444 3333 2222. 1111 0000 
3210 3210 3210 3210 3210 3210 3210 3210 
AAAA AAAA AAAA AAAA AAAA AAAA AAAA AAAA 

Select Further-----------------

Connector · Threshold CHril"Config ·chnl Label · 

Figure 4-32. Analyzer Input Page 

Single/Dual Threshold Selection 

The analyzer can compare the incoming data against a single, variable threshold, or against variable 
upper and lower thresholds. The advantage of having dual threshold capability is that intermediate 
levels can be detected. The trade-off is that only half the input channels are available for this purpose. 
If you have a fully loaded analyzer, that is 32 channels (8 connectors), the Input Page main screen will 
appear as in Figure 4-32. If you switch to dual threshold mode for all channels, only the even-numbered 
connectors will remain on the screen. If you subsequently go back to single threshold mode, the 
odd-numbered connectors will not reappear, you have to call them back up, using the Channel Config 
facility. This will be covered later . 

The softkey 

0 and 1 

... 

. Connector provides access to the installed connectors: 

0 and 1 2 and 3 4 and 5 6 and 7 

-EXIT - 1. -

accesses connectors 0 and 1. You can now select single or dual threshold by pressing 
the appropriate key - or On selecting dual 
threshold the odd numbered connector on the left hand side of the Report Area 
appears in a grey box, signifying that it is no longer available for use . 

Revision 1.0. May 1987 4-33 



Input Page 

2 and 3 as for the previous connector pair. 

4 and 5 as for the previous connector pair. 

6 and 7 as for the previous connector pair. 

Note that if your analyzer does not have all of its channels installed, the uninstalled connectors, both 
odd and even appear in the Report Area in grey boxes, showing they are not available for use. The 
current threshold setting for these connectors is replaced with the message NOT INSTALLED. Only the 
installed connectors appear on the softkeys. 

Input Threshold Voltage Level 

The analyzer offers six labels A to F, for which different sets of input voltage level thresholds can be set. 
Later we will see how these labels are assigned to input channels. The analyzer offers a resolution of 10 
m V and the thresholds can be set within the following ranges: 

• 
• 
• 

Single threshold: -10.0 V to +10.0 V 
Upper threshold: -9.90 V to +10.0 V 
Lower threshold: -10.0 V to +9.90 V 

The softkey allows you to set voltage levels for both the single and the dual upper and 
lower thresholds associated with each label. On pressing the softkey, the currently accessed label, 
threshold and voltage level appears in line 22 of the display, together with the following softkey menu: 

INCREMENT 

Next Label 

sing/Upp/ Low 

DECREMENT 

TTL (+1.40V) 

ECL (-1.29Vl 

4-34 

S ing/Upp/;U:iw. 

:u~ '-l-!<. o: 40V ) 

increments the voltage level for the currently selected threshold and label. The 
voltage level is displayed in the inverse video field in line 22 of the display. 

selects in turn the six labels A to F to which different threshold voltage levels can be 
assigned. 

accesses in turn the three voltage thresholds for the selected label: Single, Upper and 
Lower. 

decrements the voltage level for the currently selected threshold and label. The 
voltage level is displayed in the inverse video field in line 22 of the display. 

allows the assignment of a TTL level directly to a label. The voltage level associated 
with this softkey depends on whether a single, upper or lower threshold has been 
selected by the ~ softkey. The wmwram+.1:+ softkey therefore 
dictates which threshold will be assigned a TTL level. 

allows the assignment of a ECL level directly to a label. The voltage level associated 
with this softkey depends on whether a single, upper or lower threshold has been 
selected by the softkey. The softkey therefore 
dictates which threshold will be assigned an ECL level. 
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Channel Configuration - Input Page 

The channel config facility on the analyzer is in part identical to that of the generator. and therefore 
only the differences will be discussed here. You should already be familiar with the channel 
configuration concept, as you will have read Chapter 3 of this manual. entitled "Generator Operation". 
If you need to update yourself, turn to the generator Output Page. 

The lower part of the report area shows the current channel configuration. If you have just performed 
"Recall Standard Set", and assuming you have the full complement of 32 data channels installed, you will 
see 32 channels arranged in eight columns of four channels each. This configuration is shown in Figure 
3-33. 

( 
I 

8182B Status IDLE 
Clock Stored Words 00000 

INPUT 
I THRESHOLD 

CONNECTOR (Grey=Not Active>ILabel Single Upper Lower 

I A +1.40V +2.00V +0.80V 
0 and 1 SINGLE THRES B +1.40V +2.00V +0.80V 
2 and 3 SINGLE THRES I c +1.40V +2.00V +0.80V 
4 and 5 SINGLE THRES I D +1.40V +2.00V +0.80V 
6 and 7 SINGLE TH RES I E +1.40V +2.00V +0.80V 

I F +1.40V +2.00V +0.80V 

Channel Configuration, Label (Grey=lnverse) 

Code 
Connector 
Channel 
Label 

BIN BIN BIN BIN BIN BIN BIN BIN 
7777 6666 5555 4444 3333 2222 1111 0000 
3210 3210 3210 3210 3210 3210 3210 3210 
AAAA AAAA AAAA AAAA AAAA AAAA AAAA AAAA 

ENTER NEW VALUE ----------------
Code BIN BIN BIN BIN BIN BIN BIN BIN 
Connector 7777 6666 5555 4444 3333 2222 1111 0000 
Channel 3210 3210 3210 3210 3210 3210 3210 3210 

' 

;INSERT CH.NL DE1.ETE CHNL·· 

l ) --------------------------------------------------
INSRT SEGMENT Std Config" Code/.Po ·ar. i. t .-·EXlJ. ··' ·. 

Figure 4-33. Analyzer Input Page Channel Config Menu 

The analyzer data cables are a little different from those of the generator and have active probes on 
their ends. There are, however, still four cables per data connector and the cables are labeled the same 
way - 0 to 3. Channel numbering on the screen corresponds to the physical positions on the rear panel 
of the analyzer, the same way as on the generator. 

The analyzer channels can be built into segments of up to 16 channels wide, and the channels mixed as 
required, or redefined via the DAT A keys in the same way as with the generator. 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. 

As was the case with the generator, it is important to note when arranging the physical channels at the 
rear panel of the analyzer into input busses, that these must correspond to the bus arrangement on the 
screen. 
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On pressing the key the following softkey menu appears. 

INSERT .Cjl-INJ,.,- DEH·l ·:GHN!- . _;',· ~ ' -
INSERT- SEGM.NT ;S.t ,,C-.;mJ~ g :, Code/Pol ari-t " ":EX I -. .. • .1', . ; 

The functions called up by the softkeys ~ SERT ·cHNL. ·DELETE ·C}INJ:: , •'ii>'·~~' 

, !llf.i::uJ•·Jliftm~i and lillUi@iflHI are identical to those of the generator. Their 
descriptions are therefore not repeated here. 

Data Encoding 

The arrangement for data encoding differs slightly from that of the generator. The relevant 
soft.key is labeled ~. rather than lllmSWIUft'M as on the generator, and the soft.keys 
called up are also somewhat different. 

displays the received data according to the positive logic 
convention. 

displays the received data according to the negative logic 
convention, i.e. the data is displayed inverted. 

moves the cursor to the left. 

moves the cursor to the right. 

codes the data contained in the currently accessed segment in 
binary format on the Expected Data and State List Pages. The 
Code field in inverse video above the accessed segment echoes the 
selection by displaying W/;I. 

codes the data contained in the currently accessed segment in octal 
format on the Expected Data and State List Pages. The Code field 
in inverse video above the accessed segment echoes the selection 
by displaying l:W. 

codes the data contained m the currently accessed segment in 
hexadecimal format on the Expected Data and State List Pages .. 
The Code field in inverse video above the accessed segment echoes 
the selection by displaying l!W. 

Data Channel Labeling 

The channel label feature enables you to assign one of the voltage level labels A to F 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 to F on the DAT A key pad. The cursor then 
automatically moves on to the next channel on the right. The key calls up the following 
softkeys. 

· HOtD :·CURSOR' > ,,. ~- .... 

:·:<e-- .·,. . EXI.T. : 1' _ 

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

... 
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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". 

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". 

HOLD CURSOR prevents the cursor moving when assigning labels to data channels. To cancel, exit the 
menu. 

Error and Warning Messages 

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 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. 

Upp-Low forced to +O. 10 V This flashing message appears in line 23 if you make a value entry 
such that the difference between the upper and lower thresholds 
would have been less than +0.10 V, regardless of which threshold is 
being modified . 

.... 

Revision 1.0, May 1987 4-37 



Expected Data Page 

4-6 Expected Data Page 

The third page is the Expected Data Page. It gives you access to the analyzer low speed (reference) 
memory and the data editing capabilities for this memory. The analyzer contains a high speed and a low 
speed memory, see Figure 4-34. 

cxr.a..ooc 

HIGH 
SPEED 
DATA 
CfP'IU1£ -

1RIG. CUT 

-CUT 

Cl.I<. CUT 

VCIEO OUT 

Figure 4-34. Analyzer Block Diagram 

EIRCR DISP. 

tf'-19 

LOM SP£ED I £l0'£CT£0 
DATA-

There are a number of ways of generating or bringing into analyzer's memory the data that. will be used 
as reference for the incoming data. The simplest, and also the most tedious, is to type the data direct 
into the memory using the DAT A keys. Other ways include using the data from a known device, which, 
having been received by the high speed memory, can be dumped into the tow speed memory and later 
used as reference. In addition, data can be edited using the editing f ea tu res on this page (inserted, 
deleted, copied or masked). 

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 8 of this manual. The CAE Link, which can convert and download large amounts 
of expected data in the form of device test vectors from a Computer Aided Engineering design station is 
yet another way of bringing data into the analyzer'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 Expected Data Page now by pressing PAGES and EXPECfflJ DATA 

Figure 4-35 shows the Expected Data Page and the functions of the analyzer which are now accessible 
via soft.keys through this page. Let us now go through the functions in detail. 

.... 

4-38 Revision 1.0, May 1987 



( 8182B I Clock _ 

Expected Data Page 

Status STOP 
Address 

DATA ----------

I ADDR MASK DATA 

00000 
00001 
00002 
00003 
00004 
00005 
00006 
00007 
00008 
00009 
00010 
00011 
00012 
00013 
00014 
00015 

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 
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 

\ 
I 
I 

PICTURE tt ~ CURSOR CURSOR ·~ - I 
~-~~~~~~~--) 

CURSOR t 

Figure 4-35. Expected Data Page 

-
Notice that when the Expected Data Page is called up, channel data is displayed as defined by the 
channel configuration keys on the Input Page, that is in binary, octal, 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 DAT A keys at the current cursor location. 

The DAT A keys which are enabled for data entry depend 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 
DATA keys 0 and 1 will be enabled. If you have selected octal format, DATA keys 0 to 7 will be 
enabled and for hexadecimal 0 to F will be enabled. 

The reference data displayed on the Expected Data Page can also be masked. Any data bits or words 
which have been masked are not used for comparison with the incoming data from the test device and 
therefore do not generate any errors. Reference data can be masked individually, bit by bit, word by 
word, or completely by using the relevant functions accessed via the softkey. 

To mask a single data bit/segment, use the cursor controls (described below) to bring the cursor to the 
required place and press the "X" DAT A key. To cancel the mask, type in a value. To mask a whole 
word, bring the cursor to the relevant word mask marked by a 11•11 (period) and press the "X" DAT A key. 
To unmask the word press the 11•11 DAT A key. 

Cursor and Screen Controls 

There are several ways to move the cursor: 

CURSOR t 

CURSOR L 

... 

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 unless you have reached either end of memory . 
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PI CT URE tt 

PICTURE U 

+-- CURSOR 

CURSOR -

Top Address 

Data Editing 

Expected Data Page 

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

enables 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 unless you 
have reached either end of memory. 

enables a new display of data to be called up quickly. It is activated either by entering 
a 5 digit number (including leading zeros) or via the E!Ufillap:il~!! or 

keys. If you enter a number of less than 4 digits, follow this by 
pressing the softkey f3!4*Blll!H!:t:!!;I, 

The softkey 'IP'Wr:mm opens the way to the data editing capabilities of the analyzer. On pressing 
it, the following softkey menu appears. 

Channe L. Ed i,t 

.Chnl · Conf)g · 

Memory Loading 

The memory load function is used in cases where the reference data comes from a known "golden" 
device. In order to perform subsequent tests on other devices, the known data has to be transferred 
from the low speed Received Data Memory to the low speed Expected Data (reference) Memory. 

Dump Rec Data allows you to perform the data transfer from the Received Data Memory to the 
Expected Data Memory. 

Memory Clear and Set 

Clear & Set functions affect all locations of the reference memory. The data stored in this 
memory can be modified by setting all bits to a "I" or a "O", or by setting word or bit 
masks for the entire memory. This softkey calls a subsequent softkey menu offering 
the following functions. 

clears all word masks. You have to provide an acknowledgment by 
pressing the key . If you've changed your mind, leave 
the menu by pressing ll!JjJ:!j!lfHRll or •i'Jifil!i;::;!If. After 
clearing, the word mask for each address (in MASK column) should 
contain a "."(period). 

sets all word masks. You have to provide an acknowledgment by 
pressing the key . If you've changed your mind, leave 
the menu by pressing or . After 
setting, the word mask for each address (in MASK column) should 
contain an "X". 

Clr-: Bi.t .Mcjsk. clears all bit/segment masks. You have to provide an acknowledgment 

.... 
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by pressing the key . lf you've changed your mind, 
leave the menu by pressing or . After 
clearing, the data displayed will be the contents of the reference memory 
before the mask was applied . 
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Set Bit Mask sets all bit/segment masks. You have to provide an acknowledgment by 
pressing the key If you change your mind, leave the 
menu by pressing or . After setting, 
the bit/segment masks for the entire memory should contain "X's" . 

. Cl r Da t.a . - clears all reference data memory locations to zero. You have to provide 
an acknowledgment by pressing the key If you've 
changed your mind, leave the menu by pressing ,_ .. RE.FUSE. · or 

· EX H 1'1"t ·-

Set Data sets all reference data channel memory locations to one. You have to 
: '.l:C:XECU E -provide an acknowledgment by pressing the key . If 

you've changed your mind, leave the menu by pressing .-: .R FUS ._. .. ._ 

or .. EX-IT 1't. 

Channel Editing 

Channel Edit enables you to carry out editing tasks on individual channels. Channel Edit operations 
function for all addresses. 

Clear Channel 

et Channel 

G r·c n Mas 

Set ChnL.'Mask 
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clears all 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 . If you change your mind, leave the 
m,enu by pressing . Note that if you have previously 
duplicated a channel in the same or a different segment, changing one of 
these channels will result in changes in all the others. 

sets all memQry locations in the accessed channel to one. Use the arrow 
keys and to move the cursor to the 
required channel. You have to provide an acknowledgment by pressing 
the key . If you change your mind, leave the menu by 
pressing Note that if you have previously duplicated a 
channel in the same or a different segment, changing one of these 
channels will result in changes in all the others. 

clears channel masks in the selected channel. You have to provide an 
acknowledgment by pressing the key . If you change 
your mind, leave the menu by pressing or 

· EX·IT · 1'1't · - . After clearing, the data displayed in that channel will be 
the contents of that part of the reference memory before the mask was 
applied. 

sets channel masks in the selected channel. You have to provide an 
acknowledgment by pressing the key . If you change 
your mind, leave the menu by pressing or 

. After setting, the selected channel should contain "X's" 
for the entire address range. 

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. 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 
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on the left hand side of the display. The destination channel is contained 
within an inverse video field on the right hand side of the display. 

Two pairs of softkey arrows and move 
the cursors to the desired channels displayed in lines 22 and 23. The left 
hand arrows move the grey cursor (source channel/segment) and the 
right hand arrows move the inverse video cursor (destination 
channel/segment). 

To carry out the actual copying operation press the key 
,, XECUtE __ If you change your mind, leave the menu by 

pressing . EX T. · 1't 

Exchange_, Cbnl allows you to exchange one channel with another. The information you 
need to perform the exchange operation is given in lines 21 to 23 of the 
display. The channels to exchange are contained within two inverse 
video fields in line 21 of the display. 

Line Editing 

Line Edit 

Delete Line 

.... 
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Two pairs of softkey arrows and move 
the cursors to the desired channels displayed in lines 22 and 23. The left 
hand arrows move the cursor pertaining to the left hand field and the 
right hand arrows move the cursor pertaining to the right hand field. 

To carry out the actual exchange operation press the key 
,• ·EXECU:TE'- If you change your mind, leave the menu by 

pressing If you press again, the 
channels move back to their original positions. 

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 tasks that can be 
performed are line inserting, deleting, and moving the memory contents with respect 
to the memory addresses. 

allows 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 should have no 
problems with the steps suggested below, as we have already covered them all in 
this chapter. 

• Recall Standard Set 
• Set all channels to I 

Enter ·00004 into the inverse video field in line 22 of the display. Press 
to perform the insertion. Then use the DECREMENT 

key to bring the address 00000 to the top of the display. The word at address 
00004 now contains all zeros. For each data line inserted, one data line at the 
end of the memory end (address 16383) is lost. Leave the menu by pressing 
. EX IT ... J:.tt. 

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 . 
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Roll U Mem· 

... 
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• Recall Standard Set 
• Set all channels to 1 
• Set the data at address 00004 to some random value 

Enter 00004 into the inverse video field in line 22 of the display. Press 
to perform the deletion. Then use the 

key to bring the address 00000 to the top of the display. The word at address 
00004 now contains all zeros. i.e. the random data at address 00004 has been 
deleted. For each data line deleted. one data line is added at the end of the 
memory end (address 16383/1023). The line contains all zeros. Leave the menu 
by pressing . EXIT ttt-

allows you to move the contents of the memory with respect to the addresses. 
This feature is especially useful when for some reason the reference data, 
although correct. is not located at the right addresses. This can occur for 
example when tests using the real time compare mode are to be performed on 
some device/s and the reference data is obtained from a "golden" device. The 
reference data must be downloaded in Trigger Start Analysis mode. where 
trigger delay can be zero. However, in Trigger Start Compare mode (real time 
compare) minimum trigger delay is 00001. If identical triggering conditions 
have for some reason not been observed, the roll up memory/ roll down 
memory feature can be used to bring the reference data into the correct address 
range. 

Roll Down Me After pressing a new set of softkeys appears together with an 
extra field highlighted in inverse video in line 22 which gives the number of 
memory locations by which the data will be rolled in the downward direction. 
This means physically downward on the screen, which translates to rolling the 
data at address 00000 to the entered address. that is the address contained in the 
highlighted field. The rest of the data follows suit. No data is lost as a result 
of a memory roll. 

To enter the "roll address", use the DAT A keys to type it into the highlighted 
field in line 22 and complete your entry by pressing the I R NUMBER 

softkey. Alternatively, use the and DECREMENT 

softkeys to reach the required address. The numbers in the square brackets also 
in line 22 give the allowed address range. Press the softkey 
to perform the roll. 

allows you to move the contents of the memory with respect to the addresses in 
the opposite direction. 

·Rol U Mem After pressing a new set of softkeys appears together with an 
extra field highlighted in inverse video in line 22 which gives the number of 
memory locations by which the data will be rolled in the upward direction. 
This means physically upward on the screen, which translates to rolling the data 
at the entered address. that is the address contained in the highlighted field to 
address 00000. The rest of the data follows suit. No data is lost as a result of a 
memory roll. 

To enter the "roll address", use the DAT A keys to type it into the highlighted 
field in line 22 and complete your entry by pressing the ENTER NUMBER 

softkey. Alternatively, use the and DECREMENT 
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softkeys to reach the required address. The numbers in the square brackets also 
in line 22 give the allowed address range. Press the softkey 
to perform the roll. 

Data Integrity - Checksum 

CHECKSUM provides you with the means of checking the integrity of the data stored in the 
analyzer's reference 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 (five digit on the A version). If you change the data in memory in any 
way, the checksum number will change. 

Auto Cursor Movement - Expected Data Page 

Entry Mode 

HOLD CURSOR 

HORIZONTAL 

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

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. 

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

Channel Configuration - Data Page 

Chnl Conf19 allows you to set the analyzer channel configuration. The soft.key menus and 
functions behind this softkey are identical to those that can be accessed via the 
Chnl -corif 1'9 softkey on the Input Page. We have already covered these procedures 
in the subsection entitled Channel Configuration. The only difference is that on the 
Input Page the Report Area of the screen shows the channels, whereas here on the 
Expected Data Page it shows the data in the memory behind each channel. 

Note that the channels displayed are those which we selected earlier during the 
channel configuration. 

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

Error Messages 

The analyzer 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 
Expected Data Page. 

'· 
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VALUE OUT OF RANGE 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, i.e. in the following cases: Top Address, Insert Line, Delete 
Line, Roll Down Memory and Roll Up Memory. After exiting the page 
where you made such an entry, the instrument will return to the previously 
set value. 
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4-7 Miscellaneous Page 

The Miscellaneous Page is the fourth page and is basically an information page. It tells you wl1at the 
analyzer HP-JB address settings are and gives you an overview of the installed channels. In addition, this 
page gives you access to the Autoexit facility, the display brightness adjustment, cursor and top address 
linking and to the store and recall facilities of the analyzer. The settings on this page, with the exception 
of the store and recall functions, in no way affect the operating parameters of the analyzer. The 
Miscellaneous Page is shown in Figure 4-36. 

8182B Status IDLE 
Clock Stored Words 00000 

MISCELLANEOUS 

Autoexit OFF 
Cursor & Top Addr LINKED 
Display Brightness 111111111 

FOR INFORMATION ONLY 

HP-IB ASCII Address 05 
HP-IB Binary Address 06 

Total Channels 32 
Installed Connectors 01234567 

Select Further 

, Autaexi:t·, _ GUrr & • Top-Ad Brightness_ 

, . !?cal .• 

Figure 4-36. Miscellaneous Page 

HP-IB ASCII Address 

The analyzer has a Hewlett-Packard Interface Bus connector which enables it to be connected to a 
computer and operated under program c<:mtrol. The HP-18 ASCII address is used to set an address on 
this bus when the analyzer is operated from a computer. The address displayed is the address set on the 
address switches on the rear panel of the analyzer. For the information on setting the HP-18 ASCII 
address as well as for other details, refer to Chapter 7 of this manual, which deals with the analyzer 
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 analyzer 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 analyzer programming procedures . 

.... 
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Total (Installed) Channels 

The number displayed tells you how many data channels are currently installed in your analyzer. The 
number can range from 8 to 32 in steps of 8. For further details refer to the Specifications Section in 
Chapter I. Figure 4-36 shows 32 channels. 

Installed Connectors 

The numbers displayed tell you which connectors are installed. Each connector carries four channels. A 
fully loaded analyzer contains eight connectors. 

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 softkey menu descriptions in this chapter Autoexit 
is OFF. If you wish to enable it press followed by . The display 
returns automatically to the previous softkey level. Autoexit is always off after recalling the Standard 
Set. 

Linking Cursor Position and Top Address 

Via the softkey you can link the current position of the cursor on the Timing 
Diagrams and Error Map Pages to the top address of the displayed data on the State List and Expected 
Data Pages. You do this by pressing the softkey This is also the default setting after 
recalling Standard Set. If you press the top address of the displayed data on the State 
List and Expected Data Pages is that which was active just before exiting one of those pages. The 
position of the cursor is nevertheless indicated on these pages by the letters "CUR" and a vertical line in 
column 8 of the display, joining it with the previous cursor setting. The length of the line is the 
difference between the two settings and is called "DELTA". This feature is covered on the Timing 
Diagram Page. 

Screen Brightness Adjustment 

·Brightness -Via the softkey you can alter the brightness of the analyzer display. The actual 
adjustment is done by pressing the or the softkey as appropriate. 
After a Recall Standard Set the brightness is set to about two thirds full set.ting. 

Store/Recall Facility 

The analyzer is equipped with batteries which allow the internal memory to retain the stored parameters 
and address pairs for approximately one week. If you use the analyzer after longer than that, it is 
possible that the batteries will be discharged and the stored parameters will be lost. This can also be the 
case if the analyzer 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 
analyzer on will warn you of this condition. As you use the analyzer. 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. 
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NOTE 

Whenever you recall a parameter set, including the Standard Set, 
the analyzer will go into the IDLE state. 

Recalling Standard Set 

When you call up the Standard Set you cause the analyzer to load a set of default parameters. These are 
preset values for the various timing settings such as frequency, width or delay, or input signal settings 
such as input threshold etc. The Standard Set also recalls the standard channel configuration. This 
configuration depends on the number of data channels present in the data analyzer Table B-1 in 
Appendix B lists the full set of parameters that are loaded when Recall Standard Set is executed. 

After pressing the 
your entry by pressing 

St-andard Set· softkey you have to press the softkey and confirm 
If you've changed your mind, you can leave the menu by 

pressing .. REFUSE or 

Storing a Parameter 

..,,_, Store· ".·· You can store up to three different parameter sets. After pressing the softkey you have 
to select the desired store location for the current parameter set by pressing the softkey 
· Set 2 · or Confirm your selection by pressing on the 
next menu. If you change your mind, you can leave the menu by pressing or 

EXIT - - ~tt· 

Recalling a Parameter 

Recal [· " · You can recall up to three different parameter sets. After pressing the softkey you have 
to select the store location for the parameter set you wish to recall by pressing the softkey 

.. ~.-- Set 2 ': ~· or Confirm your selection by pressing 
EXECUTE· on the next menu. If you change your mind, you can leave the menu by pressing 
REFUSE or EXIT ·tt.-
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Exercise - Storing and Recalling a Parameter Set 

• Recall Standard Set 
• Change Stop Delay 
• Insert data segments and channels 
• Change input threshold voltage levels 
• Store the current parameters · 
• Recall Standard Set 
• Recall the previously stored parameter set 
• Check on the Control, Input and Expected Data Pages that the parameter set has been 

recalled 

"· 
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4-8 State List Page 

The fifth page is the State List Page. The page shows the received data as it comes in from the tested 
device. Jn other words, it shows the contents of the high speed ECL memory. This is as opposed to the 
Expected Data Page. which shows the expected data residing in the low speed reference memory. 

The State List Page is not available when the analyzer is operating in the Real Time Compare Mode 
(trigger start compare). This is because in this mode the incoming data from the tested device is not 
logged. but compared directly at the input comparators. A more detailed explanation is provided in the 
section entitled Real Time Compare Mode, later on in this chapter. 

The State List Page does not show the whole of the high speed RAM range, only that part filled with 
received data. Therefore the received data is displayed only when the analyzer is ACTIVE, or if 
previously received dat~ is still present in the memory. 

The State List Page offers screen control keys for viewing the received data, channel configuration 
facility as on the Input Page and the display error and display glitches facility for displaying errors and 
glitches in the received data. In addition a Mask column is provided. This column serves only as a 
reminder that a word mask for a certain address or a block of addresses has been set on the Expected 
Data Page. The masks displayed in this column cannot be accessed from the State List Page, only from 
the Expected Data Page. 

Call up the State List Page now by pressing PAGES and STATE UST . 

Figure 4-37 shows the State List Page and the functions of the analyzer which are now accessible via 
soft.keys through this page. The display shows that all zero data has been received and that the reference 
data in the low speed memory also contains all zeros. Let us now go through the capabilities in detail. 

'· 

Status IDLE 8182B 
Clock Stored Words 00032 
---------STATE LIST---------

I ADDR 

1

1 

00000 
00001 
00002 
00003 
00004 
00005 
00006 
00007 
00008. 
00009 
00010 
00011 
00012 

I 00013 
00014 

Display Errors Y~S 
MASK 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 
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 

.f'IQTURE't.' ll 00015 

'PI:CTUR E t't Disp Ertors 

--~~~~~~~--) 
Figure 4-37. State List Page 
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Screen Controls 

There are several ways to move the screen: 

PICTURE t enable the screen to be stepped upwards and downwards. Holding down the 
PICTURE ! softkey causes continuous screen movement. When the screen reaches the top 

(bottom) of the address range, the scrolling stops. 

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

Top Address enables a new display of data to be called up quickly. It is activated either by entering 
a 5 digit number (including leading zeros) or via the MWUWQB or 
RimIB~M keys. If you enter a number of less than 4 digits. follow this by 
pressing the softkey 

Displaying Errors and Glitches 

The State List Page, (as well as the Timing Diagrams and Error Map Pages) can display any detected 
errors or glitches. Data bits containing errors or glitches are displayed in an inverse video field or a grey 
field respectively. Data bits containing both errors and glitches are displayed in an inverse video field 
only. It is important, therefore, to make a separate test for errors only and then for glitches only. Glitch 
detection can be switched on and off on the Control Page. Glitch Display can be enabled on the State 
List Page, (as well as on the Timing Diagrams and Error Map Pages), but only if Glitch Detection has 
previously been enabled on the Control Page. Error Display can be switched on and off on the State 
List Page (and on the Error Map Page). 

The display errors function enables you to see any detected errors on the screen. If you switch the 
function off, errors will still be detected, only they will not be displayed. The error capture facility 
works by comparing the received data arriving at the high speed memory with the data stored in the low 
speed Expected Data memory. An error means the· bit pattern actually sampled is different from the bit 
pattern stored previously in the Expected Data reference memory. It is therefore important to make 
sure that correct data is indeed stored in the reference memory, otherwise any flagged errors on the 
State List Page (and Timing Diagrams and Error Map Pages) will be meaningless. 

The softkey gives two choices in the next menu: and 
If YES is selected, any errors will be displayed in inverse video. 

The W3¥~hGIJ'Wl softkey gives two choices in the next menu: and 
If YES is selected, any glitches will be displayed in grey. 

Exercise - Glitch Detection 

For this exercise you need at least four data channels with RZ capability. For the first time we 
going to use the generator and the analyzer together. For this reason we need to set up some initial 
conditions on the generator. We shall take those described in the introduction section of this 
chapter. They are as follows: 
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• Recall Standard Set 

• 
• 
• 

First Address: 
Last Address: 
Clock frequency: 

00000 
00031 
1 MHz 
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State List Page 

• Clock I 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 I 

In addition perform the following steps: 

• Enable outputs 
• Start the generator by pressing the RUN key 

Similarly, we have to set up initial conditions on the analyzer: 

• Recall Standard Set 

• Trigger Arm: Positive Slope 

• Stop Delay: 00031 

• Clock Delay: 05.0 ns 

• Autoarming Delay: Os 

• Display Errors: OFF 

In addition perform the following steps: 

• Start the analyzer by pressing the RUN key_ 
• Dump Recorded Data to reference memory (on the Expected Data Page) 

Figure 4-38 shows the resulting generator signals. Only channels 0-0 to 0-3 are shown. Remember 
that they contain a 4-bit up-counter. 

a.00< 

CH. e-e 
I I I I 

CH. B-1 
11 11 

,, 
~ I I I 

I I 
CH. 11-2 Ir L. 

I I 

CH. 11-3 I' I ~ 

Figure 4-38. Single Transition Between Consecutive Sampling Points 

A glitch is defined as two or more data signal transitions occurring between two consecutive 
sampling points. By changing the format on generator channels 0-0 to 0-3 to RZ=50%, we double 
the number of transitions between consecutive sampling points as is shown in Figure 4-39. These 
register as glitches on the analyzer. 

The State List Page now shows the resulting glitches as grey fields around individual data bits. 
Notice that channel 0-0 shows no glitches. A careful study of Figure 4-39 and a glance at the total 
Clock Delay of 25 ns and data channel delay of 0 ns reveals that on this channel there is only one 
signal transition between consecutive analyzer sampling points. The signals on the other channels in 
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State List Page 

segment zero contain glitches, as is also shown in .Figure 4-39. 

Q.00< 

OI. 11-G 

CH. 11-1 

CH. 11-2 

CH. 11-3 -...----.--..-........ -..-.....---.--' 

Figure 4-39. Dual Transitions Between Consecutive Sampling Points Registering as Glitches 

If we were to force glitches on channel 0-0, we would have, to change channel 0-0 data to all one's. 
This would result in two signal transit~ons between consecutive analyzer sampling points, as is 
shown in Figure 4-40. The resulting pattern contained in this segment is of course no longer an 
up-counter. 

Q.00< 

CH. 11-G 

CH. 11-1 

CH. 11-2 

CH. 11-3 -...----.--..---.--..-.....---.----' 

I 

Figure 4-40. Forcing Glitches on the Least Significant Channel of a Segment Containing an Up-counter 

Channel Configuration • State List Page 

Chnl Config 

'· 
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allows you to set the analyzer channel configuration. The softkey menus and 
functions behind this softkey are identical to those that can be accessed via the 
C ft.,, Gtlll i ., softkey on the Input Page. We have already covered these procedures 
in the subsection entitled Channel Configuration. The only difference is that on the 
Input Page the Report Area of the screen shows the channels, whereas here on the 
State List Page it shows the received data in the memory behind each channel. 

Note that the channels displayed are those which we selected earlier during the 
channel configuration. 
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Use of SOFTKEYS and REPORTS Keys 

The State List Page is the first of the three analysis display pages. Often a requirement. arises to change 
some settings on other pages while viewing one of the display pages. It is therefore a good idea to look 
at a simple example illustrating this technique at this stage of our familiarization with the analyzer. The 
concept is completely flexible, i.e. you can view any page you want while changing the parameters on 
any of the other pages as long, of course, as the desired pages or soft.keys are currently available. This is 
dependent on certain parameter selections such as Operating Mode. 

The front. panel key labeled SOFTKEYS enables you to access soft.keys on other pages while observing 
the Report Area of the currently selected page. The front panel key labeled REPORTS enables you to 
access a Report Area on another page while changing parameters via soft.keys on the currently selected 
page. 

We can make use of the last exercise we have just done. It is possible that. the grey fields on the State 
List Page signifying glitches are a little too dark to see properly. We can increase the brightness of the 
display while actually observing the State List Page data by performing the following: 

e SOFTKEYS 

• 
• 
• 

I SCEL:LANEOUS 

Brig tness 

-INCREASE -

e SOFTKEYS 

• STAT: LIST, 

... 
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4-9 Timing Diagrams Page 

The sixth page is the Timing Diagrams Page. Jt gives the same information as the State List Page, but in 
the form of a wave diagram similar to a display provided by an ordinary logic analyzer. Only the data 
actually captured by the high speed RAM can be displayed. The screen cannot possibly display all of the 
installed (maximum) channels, nor tl~e full range of the capture memory. Instead, it works as a window 
which can be moved vertically and horizontally to display some of the channels and some of the 
memory respectively. This is achieved by means of picture control and window control keys. 

The Timing Diagrams Page also offers a cursor for pinpointing individual data addresses, and facilities 
for making delta-time measurements, displaying errors, displaying glitches and for channel configuration. 

Similarly to the State List Page, the Timing Diagrams Page is available during the Standard Analysis 
modes selected on the Control Page (Trigger Start Analysis and Trigger Stop Analysis). not during the 
Real Time Compare mode (Trigger Start Compare). 

'Call up the State List Page now by pressing PAGES and . The Timing Diagrams Page 
is shown in Figure 4-41. 

( 
I 
I 
I 
I 
I 

I 
I 
I 
I 

81828 
Clock 

Status IDLE "\ 
Stored Words 00000 
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I 
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I 
I 
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I 
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Figure 4-41. Timing Diagrams Page 

When the analyzer is running, the capture memory gets filled by the incoming data at every analysis 
cycle. Regardless of the triggering conditions, the memory always starts filling at address +/-00000 and 
goes on filling until the stop conditions are fulfilled, or until all of its locations are filled. In Trigger 
Start Analysis mode the memory is filled in the positive direction to +16383, in Trigger St.op Analysis 
mode the memory is filled in the negative direction to -16383 . 

.... 
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Timing Diagrams Page 

Picture Controls 

The Picture Control keys allow you to select a part of the Received Data memory and display the 
contents on the screen. A window indicator in the top left hand corner of the Report Area shows you 
which part of the capture memory is being displayed. The direction of the Picture Control keys 
corresponds to the movement of the waveforms displayed on the screen, not to that of the window 
indicator. So, for example, in the Trigger Start Analysis mode the initial display starts at address +00000 
and the window is at the extreme left of the indicator. If you move the waveforms to the left by 
pressing for instance the softkey, the window indicator moves to the right, showing 
that you have moved further up the memory range. If on each analysis cycle you are filling only a part 
of the capture memory, you will eventually lose the display when you move the display window into an 
empty part of the memory. The Picture Control keys are explained below: 

~ PICTURE 

"'~ PICTURE 

PICTURE ~ 

PICTURE ~~ 

moves the display to the left one address at a time. Holding down the softkey causes 
continuous display movement. The window indicator moves to the right. 

moves the display to the left a block of addresses at a time. The size of the block is 
dependent on the current horizontal zoom factor (see later). Holding down the 
softkey causes continuous display movement. The window indicator moves to the 
right. 

moves the display to the right one address at a time. Holding down the softkey causes 
continuous display movement. The window indicator moves to the left. 

moves the display to the right a block of addresses at a time. The size of the block is 
dependent on the current horizontal zoom factor (see later). Holding down the 
softkey causes continuous display movement. The window indicator moves to the left. 

Note that when Glitch Detection is enabled the capture memory is halved in size. This is regardless of 
whether. Glitch Display is switched on or off. 

Cursor Controls and Delta-time Measurement 

A cursor is provided to aid in identifying or pinpointing particular data words or to make delta-time 
measurements. If you wish to pinpoint any part of the captured data you make use of both the Picture 
Control and Cursor Control keys, first to locate the correct memory window and then to identify the 
required address. You can also make a direct cursor address selection as we shall see in a moment. 

As you move the cursor, the value contained in parameter Delta changes. You can reset Delta to zero at 
any position of the cursor .. This becomes the new zero Delta position. Delta is defined as the difference 
between the current position of the cursor and its position the last time Delta was reset to zero. A 
horizontal line drawn by the moving cursor in the Clock row above the softkey labels gives a graphical 
representation of Delta. The units of Delta are addresses. Thus if you've moved the cursor by l 0 words 
from say address 4305 to 4295 immediately after resetting it to zero, Delta will read -00010. Delta 
enables you to see at a glance any differences between cursor movements and is a useful general tool 
when working with address ranges. 

~ CURSOR 

... 

moves the cursor to the right one step at a time. The step size is dependent on the 
horizontal zoom factor (see later), but is never greater than one address. Holding 
down the softkey causes continuous cursor movement. On reaching the right hand 
end of the window, the cursor stops and the softkey disappears . 

Revision 1.0. Mav 1987 4-55 



CURSOR -

RESET DEL TA 

Cursor Address 

Timing Diagrams Page 

moves the cursor to the left one step at a time. The step size is dependent on the 
horizontal zoom factor (see later), but is never greater than one address. Holding 
down the softkey causes continuous cursor movement. On reaching the left hand end 
of the window, the cursor stops and the softkey disappears. 

resets the value in Delta to 00000. 

By means of the softkey you can select the cursor address you desire. To access the 
softkey you first have to get to its level by pressing . The following softkey menu appears: 

curs A'ddres:s; ' . -,,,, - '\ ~-, .. s. ~ ... •} , ~·. isp GJ.1.tches Chnl Conflg, 

Hor: i jl;.c..._.,. z.oom , lle.t·t.i ca .;zoo .Vert" lh o.w · EXl I ·~ . .:t:•::-:· 

Press . You can now either enter the new cursor address directly into the inverse video 
field in line 22 using the DAT A keys, or use the and keys. 
Press to leave the menu. 

Displaying Errors and Glitches 

The Timing Diagram Page, (as well as the State List and Error Map Pages) can display any detected 
errors and/or glitches. The right-most column on the Timing Diagrams Page is reserved for a binary 
representation of levels at the address currently occupied by the cursor. If the capture memory contains 
no data, or the cursor is positioned in an empty part of the memory, this column is empty. Any bits at 
the cursor address containing errors are highlighted in this column by inverse video fields, provided the 
Display Errors function has been enabled either on the State List Page or on the Error Map Page. 

Data bits containing glitches are also highlighted in the right-most column by a grey field. Data bits 
containing both errors and glitches are highlighted by an inverse video field only. It is important, 
therefore, to make a separate test for errors only and then for glitches only. Glitch detection can be 
switched on and off on the Control Page. Glitch Display can be enabled on the Timing Diagrams Page, 
(as well as on the State List and Error Map Pages), but only if Glitch Detection has previously been 
enabled on the Control Page. As an additional help, glitches are also displayed on the timing diagrams 
themselves by means of short vertical lines in positions where they are occurring. 

The display errors function enables you to see any detected errors on the screen. It can be switched on 
or off on the State List or the Error Map Pages. If you switch the function off, errors will still be 
detected, only they will not be displayed. The error capture facility works by comparing the received 
data arriving at the high speed memory with the data stored in the low speed reference memory. An 
error means the bit pattern actually sampled is different from the bit pattern stored previously in the 
Expected Data reference memory. It is therefore important to make sure that correct data is indeed 
stored in the reference memory, otherwise any flagged errors on the Timing Diagrams Page (and State 
List and Error Map Pages) will be meaningless. 

Oisp Glitches YES ,, The softkey gives two choices in the next menu: and • ' NO· 

If YES is selected, any glitches at cursor position will be highlighted in grey and any glitches contained in 
display window will be highlighted by short vertical lines. The softkey is available on the 
Timing Diagrams Page only if Glitch Detection has previously been enabled on the Control Page. 

'· 
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Timing Diagrams Page 

Horizontal Zoom 

Horizontal zoom controls the size of the display window relative to the size of the capture memory. 
Four zoom factors are available: xi, x2, x4 and x8. After a Recall Standard Set the display defaults to 
the x l zoom factor, showing the biggest possible part of the capture memory, i.e. the biggest display 
window. This however makes the display too crowded for most purposes. By selecting a higher zoom 
factor the timing diagrams on the screen can be expanded by the corresponding amount, making the 
display window relatively smaller by the same amount. 

To obtain access to the horizontal zoom menu, press 
menu. The following softkey menu appears: 

Select :0 tsp -. on the Timing Diagrams Page main 

c11r.s Address o is G-L i tt:hes 'Chhl, CnnHg 

Hor.iz... zoom Vert.i cal Zoo Ver::t Win ow ~&W·• 

Horiz Zoom enables you to change the zoom factor of the horizontal display, i.e. of the amount of 
memory being displayed. Press one of the horizontal zoom keys 

' 2' - ,'. or to select the desired zoom 
factor. Press to leave the menu. 

Vertical Zoom 

Vertical zoom controls the size of the display window relative to the number of installed channels. Two 
zoom factors are available: x I and x2. After a Recall Standard Set the display defaults to the xi zoom 
factor, showing the biggest possible number of channels. This may however make the display too 
crowded for some purposes. By selecting the higher zoom factor the timing diagrams on the screen can 
be expanded by the corresponding amount, making the number of channels smaller by the same amount. 

To obtain access to the vertical zoom menu, press 
menu. The following softkey menu appears: 

Vert 1 ca t·.,zoo 

Se e 't"Ojs " on the Timing Diagrams Page main 

i.s· /GJ Ltches 

·· t?Jr.t ·1ti ndo1,r 

Vertical Zoo enables you to change the zoom factor of the vertical display. i.e. of the number of 
channels being displayed. Press one of the horizontal zoom keys or 

to select the desired zoom factor. Press liif,ji iP to leave the 
menu. 

Vertical Window 

The analyzer screen can display at most 13 channels at any one time. Selection of different sub-menus 
and/or the higher vertical zoom factor can limit this to 6. For this reason we need the vertical window 
facility. Vertical window controls the position of the display window relative to the called up channels. 

As we know from the work done with some of the previously described pages, channels can be called up 

from the installed channels by means of the channel configuration facility. This is included on the 
Input, Expected Data, State List, Timing Diagrams and Error Map Pages. Vertical window control keys 
function rather like the cursor control keys, but in the vertical direction. 
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To obtain access to the vertical window menu, press 
menu. The following softkey menu appears: 

Se l ec t D,i s l on the Timing Diagrams Page main 

Vert Window 

Curs,Ad ress, is -Glitches 

Horiz;, ~zoom Vertical Z-Oo Vert Window 

enables you to select the channels you wish to observe out of the called up channels. 
On pressing this key the current channel configuration appears in lines 22 and 23 of 
the display, together with an inverse video window. showing which channels are 
currently being displayed on the Timing Diagrams Page. Two arrow keys 

and allow you to move the window, thus selecting 
the desired channels for display. To leave the menu press 

Channel Configuration • Timing Diagrams Page 

Chnl Conf19 

... 

4-58 

allows you to set the analyzer channel configuration. The softkey menus and 
functions behind this softkey are identical to those that can be accessed via the 

Chn .,Confi g, softkey on the Input Page. We have already covered these procedures 
in the subsection entitled Channel Configuration. 

Note that the channels displayed are those which we selected earlier during the 
channel configuration . 
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4-10 Error Map Page 

The seventh page is the Error Map Page. Jn the Standard Analysis Mode this Page shows the received 
data as it comes in from the tested device. In other words, it shows the contents of the high speed ECL 
Data Capture memory (and the low speed Received Data memory). This is as opposed to the Expected 
Data Page, which shows the expected data residing in the low speed Expected Data reference memory. 
The data is displayed in a condensed form. 

The Error Map Page is the only "analysis" display page available when the analyzer is operating in the 
Real Time Compare Mode (trigger start compare). Jn this mode the display is drawn at the end of a 
compare cycle. The incoming data from the tested device is not logged. but compared directly at the 
input comparators. A more detailed explanation is provided in Section 4-11, Real Time Compare Mode, 
later on in this chapter. 

Unlike the State List and Timing Diagrams Pages, where errors are easy to identify only if they happen 
to occur on addresses which are actually displayed, the Error Map checks the entire sequence (up to 
16384/1024 words) at once for errors. This is because the data is presented in a condensed form. The 
Error Map Page is the only page capable of giving an overview of any errors in the whole of the 
memory range of the analyzer. When only a part of the memory is filled with received data however. 
the Error Map Page shows only that part. The Error Map represents every word by a dot as long as it 
corresponds to its counterpart in the Expected Data reference memory. When one or more bits in a 
word are different, the word will be displayed as a square. This is a very powerful feature and we will 
use it frequently while making measurements. 

The Error Map Page offers cursor control keys for viewing the received/error data, error and glitch 
display keys, and error search and count keys for error logging. In addition it offers the channel 
configuration facility as on the Input, Expected Data, State List and Timing Diagrams Pages. 

Call up the Error Map Page now by pressing PAGES and E~ROR. ""'AP-. . 

( 8182B Status IDLE \ 

I Clock _ Stored Words 00128 
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--------- ERROR MAP ----------
Error Count 00003 Display Errors YES 
Curs Address 00120 Display Glitches NO 
General View 111 • ••• • • • • • • • • • • • • • • • .. • .. • · 

00000 00079 .•..•....... I ...................... · · . 
lU!l!V.E lll!im 
00160 00239 
00240 00319 
00320 00399 
00400 00479 
00480 00559 
00560 00639 
00640 00719 
00720 00799 
00800 00879 
-00880 00959 
00960 01039 

~ ' ,, .,, ....................... 

Rec Data 
00120 . 0000 0000 0000 0000 0101 1u1u 

PREV ERROR .:<:-- CURSOR CURSOR "'."""+.~ 

Figure 4-42. Error Map Page (B-version) 
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Error Map Page 

The layout and some facilities of this page change depending on the selected operating mode. Figure 
4-42 shows the Error Map Page for the Trigger Start Analysis mode, giving the functions of the analyzer 
which are accessible in this mode via softkeys through this page. We shall cover the other two operating 
modes a little later. The display shows that 128 words have been stored and three errors have been 
found. The cursor is at address 120. Let us now go through the capabilities in detail. 

Screen Controls 

The cursor consists of a wide grey line running in the horizontal direction and a thin line in the vertical 
direction. The grey line contains _a block of 80 addresses. The cursor address is where the two lines 
meet. Note that if Cursor Address and Top Address are linked on the Miscellaneous Page, the cursor 
address on the Error Map Page corresponds the cursor address on the ,Timing Diagrams Page and to the 
Top Address on the State List Page. 

The Error Map Page on the 8182A analyzer can display data for 1024 addresses at a time. Since its 
memory depth is 1024 words, the Error Map displays the whole of the memory at a time. Any errors are 
displayed in the form of small squares. 

On the 81820 analyzer the Error Map Page can display data for 1040 addresses at a time. Since the 
81828 analyzer has a memory depth of 16384 words, the page functions like a window that can be 
scrolled through memory with the cursor keys, always showing approximately lK of data. The 
parameter General View in line 6 of the display shows the position of the display window on a row of 
dots representing the complete memory. Each dot in turn represents 256 words of received data. It is 
this row of dots that enables you to see at a glance if any errors have occurred anywhere within the full 
memory range of 16384 words. If an error or errors occur within a block of 256 words, the dot turns 
into a small square. You .can then scroll the display to that area of memory and pinpoint the error (also 
appearing as a small square) with the cursor. Alternatively, you can use the error search facility to find 
the error. We shall discuss this in a little while. 

There are several ways to move the cursor: 

CURSOR t 

CURSOR J. 

- CURSOR 

CURSOR ~ 

Curs Address 

... 
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step the wide grey line upwards and downwards. Holding down the softkey 
causes a continuous movement of the line. On reaching the top (or bottom) of the 
screen (not the address range), the display starts to scroll through memory. The 
window indicator moves along the dotted line giving the position of the window in 
the capture memory. On reaching either of the address range limits cursor movement 
stops. 

moves the thin vertical line left and right. Holding down the soft.key 
causes a continuous movement of the line. On reaching an 80-word boundary, the 
cursor jumps to the next horizontal row, or scrolls the screen. On reaching either of 
the address range limits cursor movement stops. 

enables a new display of data to be called up quickly. It is activated either by entering 
a 5 digit number (including leading zeros) or via the or 

keys. If you enter a number of less than 5 digits, follow this by 
pressing the sof tkey E~T·ER. NUMBER. 
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Displaying Errors and Glitches 

The Error Map Page. (as well as the State List and Timing Diagrams Pages) can display any detected 
errors or glitches. Both glitches and errors are represented by small squares on the Error Map Page. It is 
therefore important to make separate tests for glitches and for errors in order to distinguish the two. 
Assuming that either glitches or errors have been selected for display, you can use the 

MEXT.ERROR and softkeys to quickly locate any glitches or errors that have 
been received. 

Glitch detection can be switched on and off on the Control Page. Glitch Display can be enabled on the 
Error Map Page, (as well as on the State List and Timing Diagrams Pages) but only if Glitch Detection 
has previously been enabled on the Control Page (see Glitch Detection in Section 4-4, Control Page and 
Operating States). Error Display can be switched on and off op the Error Map Page (and on the State 
List Page). 

The display errors function enables you to see any detected errors on the screen. If you switch the 
function off, errors will still be detected, only they will not be displayed. The error capture facility 
works by comparing the received data arriving at the low speed Received Data memory with the data 
stored in the low speed Expected Data .reference memory. An error means the bit pattern actually 
sampled is different from the bit pattern stored previously in the reference memory. It is therefore 
important to make sure that correct data is indeed stored in the reference memory, otherwise any 
flagged errors on the State List Page (and Timing Diagrams and Error Map Pages) will be meaningless. 

To obtain access to the additional error logging keys, press 
menu. The following softkey menu appears: 

Se ect Displ on the Error Map Page main 

Disp Errors 

D1sp Glitches 

Error Count 

··Error count -[}is l Errors Dis ·Glitches 

• YES · .MO ; gives two choices in the next menu: and If YES 
is selected, any errors will be displayed as small squares on the Error Map . 

.. YES ··-·· · • NO· - · • gives two choices in the next menu: and . If YES 
is selected, any glitches will be displayed as small squares on the Error Map. 

gives two choices in the next menu: and When 
switched on, the error counter logs all errors or glitches or both, provided they have 
been enabled for logging by the or ~soft.keys. 

Channel Configuration - Error Map Page 

Chnl Conf1g allows you to set the analyzer channel configuration. The softkey menus and 
functions behind this soft.key are identical to those that can be accessed via the 
Chrf Cortf1g· soft.key on the Input Page. We have already covered these procedures 
in the subsection entitled Channel Configuration. 

Note that the channels displayed are those which we selected earlier during the 
channel configuration. 
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4-11 Real Time Compare Mode 

Concepts of Real Time Compare 

In this section we are going to discuss all aspects of data comparison in real time as offered by the 
Trigger Start Compare Mode of the 8 I 82A/B Data Analyzer. The block diagram of the analyzer in 
Figure 4-43 will help you understand the operation of the instrument· in this mode. The real time 
compare mode permits complex functional testing at speed in which timing and level parameters of a 
tested device are checked simultaneously. 

lll'UT 
~s 

nraio­-
1RIG. QJT 
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VIDEO OUT 
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Figure 4-43. Analyzer Block Diagram 
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We already know that the two analysis modes work by storing the incoming data during each cycle in 
the fast (ECL) Data Capture memory and at the end of the data capture cycle downloading it into the 
low speed (CMOS) Received Data memory. At the end of each cycle a software compare with the 
reference data stored in the low speed (CMOS) Expected Data memory is performed via the 
microprocessor. 

From the Received Data memory the data is passed to the screen and displayed on the State List, Timing 
Diagram or Error Map Pages. The data remains there until the start of the next cycle. This method has 
the disadvantage of missing a large amount of data in the time that the microprocessor performs the 
data comparison and updates the display, as can be seen in Figure 4-44. The percentage amount of lost 
data is of course proportional to the generator clocking frequency and the size of the capture cycle. 

The Trigger Start Compare Mode performs comparison in real time using hardware comparators. 
Software compare via the microprocessor is not possible due to speed limitations. Glitch detection, 
which too is a software operation is therefore not available. The incoming data is not stored because the 
Data Capture memory is now used as a reference memory to hold the reference data for the hardware 
compare. The fast memory is needed for this task in order that "at speed" comparison can be achieved. 
For this reason are the State List and Timing Diagrams Pages not available in the Real Time Compare 
Mode. 

... 
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Figure 4-44. Synchronized Analyzer Operation in Standard Analysis Mode 

The J:tardware comparators require a reference memory with a. short access. time. The CMOS memory 
which normally holds the reference data does not satisfy this requirement. Therefore, the reference data 
is transferred into the fast ECL memory, and from there, applied to the comparators. As soon as a 
comparison fails, channel and address flags are set, displaying the errors on the Error Map. 

In addition, signals indicating errors in real time are available at two rear panel BNC outputs. The 
output labeled PULSED delivers a pulse every time a comparison fails. The output labeled LATCHED is 
set with the first compare failure and cleared when a new compare cycle starts. These outputs can be 
used, for example, to stop the analyzer, or to trigger an oscilloscope on an error pulse. 

In the synchronous Real Time Compare Mode the active slope of the external clock signal is used to 
generate a "time window" within each clock period, -in which incoming data is compared with an 
expected data pattern. Incoming data is tested for stability during each discrete time interval so created. 
The position and width of this time window (see the timing diagram in Figure 4-45) are set via the 

Clock Delay and softkeys respectively. Both softkeys are located on the analyzer 
Control Page menu. 
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Figure 4-45. Time Windows in Real Time Compare Mode 

Comparison is started by the trigger sequence and terminated by the selected stop conditions (e.g. Stop on 
Error, external stop signal, pressing the STOP key and so on). Analyzer operating states listed below and 
the state diagram in Figure 4-46 illustrates analyzer operation in this mode. 

IDLE: 
ARMED: 
ACTIVE: 

... 

Waiting for the arm condition (RUN command) 
Searching for the trigger conditions 
Comparing incoming data with expected data 
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Real Time Compare Mode 

Figure 4-46. State Diagram for the Real Time Compare Mode 

In the ARMED state, the analyzer searches for the selected trigger w.ord by momentarily sampling the 
incoming data as in the Trigger Start Analysis mode. The sampling point is determined by the active 
edge of the external clock and analyzer Clock Delay setting. For valid trigger word recognition, 
therefore, the trigger word must be true when sampling occurs. The Clock Width setting has no effect 
on data sampling in the ARMED state. Jn the ACTIVE state, the analyzer compares incoming data with 
the expected data for the duration of the "compare window", as determined by the Clock Width setting, 
see Figure 4-45. At the end of each compare window, the next word of expected data is made available 
for comparison. To accomplish this, the analyzer requires a gap between successive "compare windows" 
of at least 10 ns, as can be seen in Figure 4-45. 

On pressing the RUN key in the Trigger Start Compare Mode, the contents of the low speed Expected 
Data memory are transferred to the high speed Data Capture (ECL) memory prior to the real time 
comparison. During the active compare operation, the current input word is compared directly (i.e. 
without any microprocessor involvement) with the reference word stored at the appropriate address in 
the high speed memory. It is therefore essential to have a data sequence stored in the high speed 
memory, which is identical to the sequence arriving at the inputs of the analyzer. 

To see more clearly why the two sequences must be of identical length, consider the cycling diagram in 
Figure 4-47. Jf the cycling period of the analyzer was set to (N+I) words, where the sequence length of 
incoming data is N words, we would begin to see errors as soon as the second sequence is compared. At 
this point, the first word of the incoming second sequence would be compared with the last word from 
the reference data memory (which generally won't match), and a steady string of errors would result. 

INCOMING REPETITIVE 
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FROM GENERATOR 

ANALYZER 
CYCLING PERIOD 

N 

N + 1 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

'I 

N 

N + 1 

Figure 4-4 7. Effect of Unequal Lengths of Incoming and Stored Data Sequences 

Rear Panel Error Outputs 

The analyzer has two BNC error output sockets labeled PULSED and LATCHED, which can used by 
external devices such as scopes, counters and so on. The PULSED Output delivers a high-going pulse 
whenever an error within the current compare "time window" occurs. The LATCHED Output goes high 
with the first error and remains high until the analyzer is re-armed. 

4-64 Revision 1.0, May 1987 



Real Time Compare Mode 

The message "Compare PASSED" or "Compare FArLED" at the top of the report area of the Error Map 
Page indicates the signal status of the rear panel LATCH ED output. 

Note that the LATCHED and PULSED Outputs also function in Logic Analyzer mode to indicate 
comparison errors. 

At the end of a compare cycle, any change to the word mask settings on the Expected Data page will 
not affect error indications of the outputs until the next compare cycle begins. (This applies also to the 
display of the Error Map Page.) 

Memory Loading 

Before selecting Real Time Compare Mode, the expected data pattern must be loaded into the Expected 
Data low speed memory. This can be done by: · 

1. Entering and editing the data manually via the front panel DAT A keys. 
2. Downloading the data from a computer via HP-IB (see Chapter 8. Analyzer Programming). 
3. Executing a memory dump of data recorded in Trigger Start Analysis (Standard Analysis Mode). 

Before executing a memory dump, it is recommended that data is recorded under triggering conditions 
identical to those required for the Real Time Compare mode. Therefore remember to set the Trigger 
Delay value to not less than l when recording data in preparation for real time comparison, because in 
Real Time Compare mode the comparison starts a minimum l clock period after the Trigger Word. 

If the Trigger conditions have not been observed, the Roll Up Memory/Roll Down Memory feature of 
the Expected Data Page enables cyclic rolling of the Expected Data Memory contents. This has already 
been covered on the Expected Data Page. 

The following provides a general memory dump procedure prior to real time comparison. 

1. With synchronous Trigger Start Analysis selected. define the data capture cycle using the 
and . softkeys on the Control Page. Ensure the Trigger Delay 

setting is greater than or equal to l. 
2. Press the front panel RUN key to record data. 
3. Press the front panel PAGES key and select the Expected Data Page. 
4. Dump received data from the low speed Received Data Memory into the low speed Expected Data 

~emory by using the following keystroke sequence: 

ump'Rec'"Dabl 

·~ EXECUTE· 

Look at the Data Page of the generator and visually compare its display with that of the Expected Data 
Page of the analyzer, i.e. Second Word of the generator= First Word of the analyzer, Third Word of the 
generator =Second Word of the analyzer. and so on. The First Word of the generator is not recorded 
by the analyzer because Trigger Delay has been set to l. 

We can now return to the Control Page and select Real Time Compare Mode. The content of the 
Expected Data Memory is automatically transferred back to the high speed memory the first time the 
RUN key is pressed, or if the analyzer is already running, at the beginning of each new data compare 
cycle. 

'\, 
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Autocycling 

For data streams comprising long repetitive data sequences, you can use the autocycling feature of Real 
Time Compare mode to provide continuous monitoring of the data stream until an error occurs. When 
you call up autocycling, all data applied to the analyzer inputs is compared. During error-free 
comparison no display is made and therefore no incoming data is missed. Select autocycling via the 

cycl tng Per softkey on the Control Page menu (when in Trigger Start Compare operating mode). 
When set to , the entered value must correspond exactly to the repeated sequence 
length. 

For Cycling Period = N, therefore, the analyzer compares each consecutive sequence of N words with 
the first N words of expected data, starting with memory address 00000. This is illustrated in the cycling 
diagram in Figure 4-48. Note that if expected data has been loaded using the Dump Recorded Data 
feature described under Memory Loading, the content of memory address 00000 is determined by the 
Trigger Delay setting; e.g. if Trigger Delay = 00006, memory address 00000 contains the sixth word 
following the Trigger Word. 

SEQUENCE A SEQUENCE A 

I ST NTH 1sr NTH 1sr NTH 

HORD HORD HORD HORD HORD HORD 

4 ! ! ! 
DATASTREAM 

EXPECTED DATA 

t t 
ADDRESS ADDRESS 

00000 N-1 

CYCLING PERIOD • N 

Figure 4-48. Analyzer Autocycling Diagram 

During autocycle operation, the user can select either of the following error-related stop conditions: 

l. Set Stop on Error to via the ~ softkey on the Control Page. Real 
time comparison then stops one clock period after an error occurs. The Error Map will display the 
compare result for all words up to and including the word immediately after the error word. 
There is no display during error-free cycling. 

2. If you also wish to trap errors that may be occurring after the first error, you have to connect the 
rear panel PULSED output to the STOP input, and make the following Control Page settings via 
softkeys: 

4-66 

Stop on Error: 
Stop Slope: 
Stop Delay 

OFF 
Positive 
e.g. 15 

(Set other parameters as required) 
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Real time comparison then stops after the 16th clock period (could be 17th or 18th, depending on clock 
frequency and propagation delay arising from the rear panel connection) following the occurrence of 
the error. The Error Map will display the compare result for at least 16 words following the error word. 
This is a useful method for determining if the error is sporadic or if a sequence of errors has occurred. 
Also in this case there is no display during error-free cycling. 

Note that Stop Delay must be such that the analyzer stops within the cycle period. In other words, Stop 
Delay cannot be greater than the difference between the last address and the error address. Since errors 
can occur anywhere within the cycle period, i.e. on any address, it is better to start with a short delay 
first and then extend it according to the emerging pattern of errors. 

... 

Exercise - Stop on End (of Test) 

An alternative to the techniques just described above is to let the Error Map display all errors 
occurring within a cycle period (i.e. within the address range between the First and Last Addresses). 
This means that you have to use the analyzer Stop Delay to determine the length of the compare 
cycle. Set to and set according to the formula: 

Stop Delay = (LAD - FAD) - l. 

(You need to subtract to compensate for the minimum Trigger delay.) In addition, make the 
following settings: 

Stop Slope: Internal 
(Set other parameters as required) 

Start the generator in Auto Cycle. The analyzer is now receiving a continually repetitive stream of 
data without. any time gaps between the Last Address and the First Address. Once again, record the 
compare reference data in the Trigger Start Analysis mode under identical triggering conditions to 
those about to be used in the Trigger Start Compare mode. You do not need to stop the analyzer 
after recording the reference data. Select Trigger Start Compare mode and make the following 
settings: 

Stop on Error: OFF 
Cycling Period: OFF 

The analyzer now compares the incoming stream of data starting at the first ad.dress plus I with the 
data set stored in the high speed memory starting at address 00000. When it has reached the end of 
the cycle (i.e. compared the number of words entered in Stop Delay plus I), it stops and displays the 
results on the Error Map. While the analyzer is updating the di~play, the generator carri~s on 
running. Therefore, one or more cycles from the generator may be lost, depending on the clock 
frequency and the number of words per cycle. The cycling diagram for such a set-up is shown in 
Figure 4-49 . 
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Figure 4-49. Cycling Diagram for Stop on End (of Test) 
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Introduction 

Chapter 5 
Increasing Generator and Analyzer Channel Count 

5-1 Introduction 

A single generator can be fitted with a maximum of 16 channels, a single analyzer with 32 channels. 
This may not be enough for larger bench setups or for system operation. There are a number of ways 
you can increase the channel count on both the stimulus and analysis sides. This chapter deals with the 
channel expansion methods available to non-system users. 

On the stimulus side there are two methods. and you can use one, the other, or both in combination. The 
first one is to add one or two Data Generator Extenders. This gives a maximum of 64 channels. The 
second one is to add a second Data Generator in a master /slave arrangement. This gives a maximum of 
32 channels. However, a combination of these two methods enlarges the channel count to 128 channels. 

On the analysis side there is only one way to increase the channel count and that is to add a second 
analyzer in a parallel master /master configuration. This boosts the channel count to 64. 

Even larger channel counts .are possible by running more than two generators with their associated 
extenders in parallel on the stimulus side and more than two analyzers in parallel on the analysis side, but 
such installations are beyond the scope of this manual. These are no longer bench setups but system 
installations, which require housing in rack/s and are dri"ven by System Software. Note however, that the 
modular design of the system components (i.e. individual instruments) allows systems to be made up of 
any number of generators (with or without extender/s) and analyzers. A minimum system can consist of 
one generator and one analyzer. The information necessary for the installation and operation of systems 
is published in the System Configuration Manual and the System Software Manual. 

5-2 Adding One or Two Extenders 

Either one or two 8181 A/B extenders may be interfaced to an 8 I 80A/B Data Generator. The A-version 
extender has a memory depth of 1024 words, the B-version has a depth of 16384 words. Therefore, 
A-version extenders must always be connected to A-version generators, B-version extenders to B-version 
generators. 

Before proceeding to add your extender/s, let us briefly discuss the new data channel arrangement. 
Figure 5-1 shows the input and output. connectors of an extender. Not.ice that the data output 
connectors are labeled 4 to 9 and in brackets A to F. The first extender provides channels 4-0 to 9-3 (24 
channels if fully loaded), the second extender (if present) provides channels A-0 to F-3 (also 24 channels 
if fully loaded). The alpha-numeric connector identifiers appear as Installed Connector numbers on the 
Miscellaneous Page. The identifiers are "fixed" to their respective connectors, therefore if certain 
channels are not installed, their connector numbers are not displayed on the Miscellaneous Page, but 
space (or them is still reserved. Connector numbers are always reserved for their respective connectors. 
The output cables used with the extenders are standard generator output cables and are connected to the 
extender in the same way as to the generator. 

'· 
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Figure 5- l. Extender Input and Output Connectors 

Interconnecting Procedure 

Always switch off any instruments before commencing work on 
electrical interconnections. 

""' - .. ''"'®'*' 
®"" 
~ a: 

0 
0 

Installation of an extender unit involves electrical and mechanical interfacing to its controlling 
generator. The accessories making up the electrical and mechanical interconnecting kits are shown in 
Figure 5-2. 

-

08181-61603 
High Speed Interface Cable 

08181-61664 

Low Speed Interface Cable 

Lock Link Items 

Figure 5-2. Parts of the Electrical and Mechanical Interconnecting Kits 
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When mounting the extender /s to a generator using the short low speed interface cable 08181-61604, the 
instruments must be arranged such that extender 2 is always positioned on top of extender l, which is 
itself positioned on top of the controlling generator, as is illustrated in Figure 5-3. A long low speed 
interface cable 08181-61664 is also available, and can be used in setups where space limitations do not 
allow the use of the short cable. 

A mechanical mounting kit (supplied with extender) should be used to attach the instruments to each 
other. This reduces conducted RFI (radio frequency interference), as well as making the instrument 
stack more stable. Alternatively, a mechanical mounting kit HP 5061-9699 can be used to mount two 
instruments at a time together. These can be found in the Hewlett-Packard Catalog under Cabinet 
Accessories. 

Each extender needs a High Speed Interface Cable and a Low Speed Interface Cable. Extender 2 obtains 
its low speed signals via extender 1. Connect these cables as shown in Figure 5-3. Jf only one extender is 
to be fitted then ignore the references to extender 2. For rack installations (described in the System 
Configuration Manual) use the longer Low Speed Interface Cable 0818161603. 

HIGI SPEED INTERF'ACE 

CABLE <09191-61663> 

TO 1-P 9191 N0.2 

Operation 

TO 1-P 9181 NO. I 

SECOND HP SISIA/B EXTENOCR 

LOW SPEED 
INTERF'ACE CABLE 
<09191-61664> 

TO 1-P 9191 

_...;~=~~i;r-rRCr-1 t-P 0120 ~ 
If' 9191 

Figure 5-3. Generator and Extender Interconnections 

The following functions of the resulting system will be exactly as set for the generator and will 
automatically apply to the extender/s without the need for additional settings. 

1. Status 
2. Cycle Mode 
3. Clock Frequency 
4. Clock Source 
5. Output State 
6. First and Last Addresses 

'· 
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All other settings for the extender/s are also made via the generator but with their own values set as 
required. The operating procedure for a generator with extender/s attached is very similar to that for a 
generator alone. 

Switch on the generator and the extender/s. The system is now ready for use. Whenever an extender is 
switched off (or on) during parallel operation, a reset cycle is initiated and the generator display reverts 
to the power up status. This is necessary, as the generator takes the presence or absence of an extender 
into account only during the power-up/reset cycle. 

If an extender has been switched off, a flashing message HARDWARE, displayed in line 2 warns of this 
condition. At the same time an inverse video flashing error message EXTENDER POYER DOYN is 

to also displayed. If you wish to continue without the extender, press the softkey CONT I NUE -'··« 

re-enable page selection. The warni~g message HARDWARE is retained as a reminder. If two extenders 
are connected to a generator, then a reset cycle is initiated whenever dther of them is switched on. 
However, only when both of them have been switched off is a further reset cycle initiated. 

The extender channels are all of the DNRZ format (delayed non-return to zero), refer to discussion of 
formats in Chapter 3, Timing Page. All channels in one extender can be delayed in common, b5' 
accessing the extender delay menu. Press softkey or (if you have two 
extenders fitted) on the generator Timing Page and enter a value in the range 0 to 999 ms or use the 

INCREMENT or softkeys. 

If the Standard Parameter Set is recalled with both extenders connected, the extender data channels are 
coded in hexadecimal format to enable all channels to be displayed on the screen. 

As mentioned above, there are no significant differences for extender operation. In effect you now 
have a generator with an increased channel count. 

5-3 Parallel Operation of Two Generators 

A maximum of two 8180A generators can be connected together using the 15421A cable, giving 
synchronous parallel operation with a maximum of 32 channels. With this cable you can also connect 
two 8180B generators together, giving the same maximum channel count. To increase the channel count 
even further, you can connect three 8180B generators for parallel operation using the 15480A cable, 
giving a maximum channel count of 48. This requires an internal change in the master 81 SOB generator. 
The procedure is fully described in Chapter 5 of the System Configuration Manual. (You can of course 
add two extenders to each generator also in this setup, to obtain 192 stimulus channels.) 

Interconnecting Procedure 

Always switch off any instruments before commencing work on 
electrical interconnections. 

To connect two generators for synchronous parallel operation, use the 15421A cable, plugging each end 
in the D-type connector marked PARALLEL 8180A/B. You can connect together generators of either 
version, but a mixed setup of one 8180A and one 8180B does not make much sense, unless you wish to 
work with only a lK of memory. 

The two instruments will be operated in a master-slave configuration. The slave generator is determined 
by the 15421A cable. One of the connectors has an identifying mark and whichever generator is 

... 
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connected to this end is designated the slave. The diagram in Figure 5-4 illustrates the setup and shows 
how the external operating commands for both generators are given via the master. 

~ STOP BREA< 
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__ ,5_4_2_IA--/8180A 

... !!!!!'!"!!'!!'!'!!!!Ill ... __ .... ____________ • 

111:::~,~te••• IB::':!":",~ ..... 'D/ (<;;~ s--ffiS 
.------. 
0000 

/ " 0000 

·n· &'='• 

t1'1STER 

•n· &'='• 

Figure 5-4. Parallel Synchronous Operation of two Generators 

Modifications to Specifications 

SLAVE 

As mentioned in the specifications, the skew measured across both generators increases by lns. All other 
output and timing specifications remain as described for a single generator (and extender /s if connected). 

Restrictions Concerning Both Master and Slave Generators 

I. Back-stepping (BACK after a BREAK initiation) is not allowed. 

2. Initialization cycle modes (!NIT +AUTO, !NIT +GATED) are not allowed. 

3. Operating commands RUN, STOP and BREAK can only be made via the master, irrespective of 
command source (front panel, external input or HP-IB). The current state for both instruments is 
displayed only by the master. 

4. The "Strobe breaks" function, if required, can only be set via the master. 

5. Operating frequency (or period) and clock source can only be set at the master. Note however, if 
data timing format. RZ=50% is set at the slave, the resulting width value will be determined by its 
own frequency setting which is not necessarily the same as the master's (unless set independently by 
operator). 

6. For the following three settings: First Address, Last Address and Cycle Mode, the instruments 
should be stopped prior to making the required change to avoid any non-defined output status. 
These settings must be made separately on each 8180A/B and must be set the same for each 
instrument. 

Restrictions Concerning only the Slave Generator 

I. During timing parameter changes involving a range change, the clock signal is not interrupted (as it 
is in the master), which means that temporary non-defined conditions will occur. 

2. Data changes cannot be made "on the fly" and the master must be stopped before changing slave 
data. 

Revision 1.0, May 1987 5-5 



Parallel Op~ration of Two Analyzers 

3. Error detection of frequency related settings e.g. delay exceeds value allowed by current period, can 
only be practically achieved via HP-IB programming (since the operative frequency is derived via 
the master 8 I 80B). It is possible to manually enter the required frequency into the slave 81808, for 
reference purposes etc. if wished. 

The connection of extender/s to either the master or the slave generator does not cause any additional 
limitations to either instruments' operation. 

5-4 Parallel Operation of Two Analyzers 

General 

Using the HPl5416A accessory cable, the trigger conditions of two analyzers can be synchronized, thus 
increasing the number of data channels to a maximum of 64. The following section provides 
information on setup requirements as well as functional and parametric restrictions in parallel operation. 
A summary of the restrictions is given at the end of this section. 

Setup Requirements 

The setup in Figure 5-5 and Table 5-1 illustrates the basic connections and settings for parallel operation. 
To function correctly, both analyzers must be set to the same operating mode, connected to a common 
external clock (only synchronous data sampling is possible), and must have identical clock slope and 
threshold settings. Use two Solder-in Receptacles HP 15412A to connect the clock probe cables 
l 5406A/B/C to a common clock source. 

If a clock qualifier signal is applied for selective sampling purposes, then it must be connected as shown, 
although this signal is not mandatory for parallel operation. If not, set the Clock Qualifier Level to 
DON'T CARE on the Control Pages of both analyzers. 
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Figure 5-5. Parallel Operation of Two Analyzers 

... 

Revision 1.0, May 1987 5-6 



Parallel Operation of Two Analyzers 

In order to reduce reflections in the Clock Qualifier feeder cables, you will have to use a 50 Ohm Power 
Splitter HP 11667A and three 50 Ohm N-BNC adapters HP 1250-0780. 

Note that if you wish to use the Strobe signal (from the master generator in a multi-generator system) to 
trigger both analyzers, you will need the same splitting network as used for the Clock Qualifier signal (a 
Power Splitter, three N-BNC adapters and three BNC cables, two of which are of identical length). In 
this case, connect the two identical BNC cables to the TRG ARM inputs of the analyzers. 

Table 5-1. Settings Required for Parallel Analyzer Operation 

ANALYZER 1 2 

Operatimg Mode same as 2 same as 1 
Clock Source External External 
Clock Slope same as 2 same as 1 
Clock Threshold same as 2 same as 1 
Clock Qual. Level same as 2 same as 1 
Clock Qual. Th res. same as 2 same as 1 
Clock Qual. Imp. 50 Ohms 50 Ohms 

Although both instruments are connected to the same clock source, the clock delay (and clock width in 
Real Time Compare mode) settings are independently programmable within the following range 
specifications: 

Maximum Clock Delay: 
95% of Period - 11 ns 

Maximum Delta Delay between analyzer 1 and analyzer 2: 
95% of Period - 19ns 

Note that in the event of different clock delays, the channel skew time is equal to the delay difference. 

Data Capture 

The data capture cycle is determined by the front panel OPERATION keys (RUN, SAMPLE, STOP) and 
the following Control Page settings: 

e trigger conditions 
• stop conditions 
• autoarming 

With reference to the OPERATION keys, a brief description of their role in parallel operation is given 
as follows: 

RUN: Pressing either RUN key arms both instruments. 

STOP: If the autoarming function is switched off for both instruments, pressing either STOP 
key stops both instruments. With autoarming switched on for one instrument (only 
one instrument should have autoarming enabled) then only the STOP key for this 
instrument can abort autoarming. Pressing this key stops both instruments. 

SAMPLE: These keys function independently and their use is not recommended in parallel 
operation. 

Regarding the Control Page settings, certain functions in parallel operation are dependent on the selected 
operating mode. They are therefore detailed according to mode below. 
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Parallel Operation .of Two Analyzers 

Analysis Modes (Trigger Start/Stop Analysis) 

Whereas in single operation the trigger delay is immediately active at the end of the trigger count, 
in parallel operation the trigger delay counters of both instruments are synchronously started only 
when both trigger count conditions are satisfied, and the combined trigger word is true (see settings 
in Table 5-2). This is illustrated in the simplified timing diagram in Figure 5-6. 
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Trigger Delay not started here as 
Trigger Hord <I> not true 

Figure 5-6. Parallel Triggering in Analysis Modes 

For termination of the data capture cycle, all stop parameters on the Control Page of each 
instrument are independently programmable. Also, for repetitive data capture cycles, the 
autoarming feature should only be set on one analyzer. Both analyzers are then re-armed at the 
end of a capture cycle. Regarding the 'Abort on Compare Error' feature of autoarming, neither 
instrument is re-armed if the error occurs in an instrument set to autoarming. 

Table 5-2. Settings for Parallel Triggering 

ANALVZER 1 2 

Trigger Arm Slope Don't care Don't care 
Trigger Word AAAABBBB(hex) CCCCDDDD(hex) 
Trigger Qualifier Don't care Don't care 
Trigger Count 01 02 
Trigger Delay as required as required 
Al low Gaps YES YES 

Real Time Compare Mode 

The trigger sequence in this mode functions as already described for the Analysis modes, with the 
additional consideration that the Trigger Delay of both instruments must be set to a minimum of 2. 
The Stop on Error feature of this mode functions independently for both instruments, although a 
combined Stop on Error can be simulated using the setup shown in Figure 5-7 and Table 5-3 . 

... 
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Parallel Operation of Two Analyzers 

BNC CABLE 
BNC CABLE 

ACT IVE OUTPUT (<5) ~STOP INPUT ACTIVE OUTPUT~ ((~STOP 

IB:':':!':".-::-::'c.••• 111:-:-:~'l~C•••• 

'D (§?'® el ,.--- 'D (§?"® el,---~ 

g-b~ ~~~; =--SB SCDCDC!> 0 ~ C!)C!)(!)~ 
.-------. C!J CD .------. C!J CD CD 
0000 c:JC!)(!)(!) 0000 (!)(!)~~ 

/ '\. 0 0 0 0 CD CO a::i Ci5J / '\. 0000 CD CO CD 

a • -c;;r a • -g· - - - -Figure 5-7. Setup for Combined Stop-on-error 

Table 5-3. Settings for Parallel Stop-on-error 

ANALYZER 1 2 

Stop Slope Neg. Slope Neg. Slope 
Stop Threshold TTL TTL 
Stop Impedance 50 Ohm 50 Ohm 

INPUT 

If the above setup is used, there may be a stop difference of a few words depending on the clock 
period and internal propagation delays. During data comparison, the Error Maps of both analyzers 
must be inspected to ensure error-free compare results (there is no combined error display). The 
rear panel error outputs (PULSED and LATCHED) of both instruments are also independent of 
each other. In the event of a combined output being required, the output signals can be added via 
a power splitter. 

Summary 

The following provides a summary of restrictions. parametric and operating, which apply to parallel 
operation. 

'· 

Parametric 

The only parametric restrict.ions refer to the Clock Delay settings and are listed as follows: 

Maximum Clock Delay: 
95% of Period - 11 ns 

Maximum Delta (Clock) Delay between both analyzers 
95% of Period - l 9ns 

Operating 

The operating restrictions are: 

l. Only synchronous data analysis possible. 
2. The minimum Trigger Delay in Real Time Compare mode is 2. 
3. In Real Time Compare mode, there is no combined Stop-on-error. 
4. All displays are instrument specific and cannot be combined on one screen. 
5. The error outputs are instrument specific, but can be added via a power splitter. 
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OUT Block Diagram 

Chapter 6 
Device Measurements 

6-1 Introduction 

In this chapter we are going to perform actual device measurements. The device we shall use is the 
AM2902 sequencer, which is employed in bit-sliced CPU's. The measurements to be carried out are 
typical of those for which the 8180/lB and 81828 instruments are normally used: 

• Propagation Delay 

• Set-up Time 

• Hold Time 

• Output Level 

• Data Stability 

6-2 OUT Block Diagram 

First of all, we are going to look at our device under test (DUT). Its block diagram is shown in Figure 
6-1. 

IFITA I'*'UTS 

OR D R 
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CXUITDt 
REG 

~pp 
,F"~LEn: 

lel!SlER/OIAIL£ 

COtfftlD 
I'*'l.ITS 

SI 
58 

a.oo< 

ZERO ZE 

CRARY <n > OI 

CONTROL 
Iflf'UTS 

RE 

Figure 6-1. Block Diagram of the AM2909 Sequencer 

In the upper left corner we see the input lines (OR. D and R inputs). The status of the lines SI and SO 
(on the right) determine which one of the data sources is switched through to the output of the 
sequencer. ZE sets the outputs to zero, and CN is the carry bit for the incrementing internal up-counter. 
For our measurements, we will use only one mode: R inputs will be switched to the output. 

We shall drive the R inputs and the control lines (Sl, SO, ZE, CN) with the generator and monitor the Y 
outputs and the control lines with the analyzer. The generator clock will be used to drive the sequencer 
and synchronize the analyzer to the generator. The strobe output will trigger the analyzer to start 
sampling data. 

'· 
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OUT Connection 

6-3 OUT Connection 

Before proceeding, we have to connect the device under test to the generator and to the analyzer. A 
number of methods exist and their use depends on the OUT interface hardware ordered with your test 
instruments or system. You may be using one of the following units: 

• HP J 5466A 256 channel test.head 
• HP 15425A 84 channel testhead 
• HP 15424A 84 channel performance board 

All three are clean interface solutions providing 50 Ohm matching right up to the pins of the DUT. The 
two testheads are designed for IC test applications and are remotely controlled from a computer via the 
HP-IB. The performance board is designed for engineering applications and has a fixed configuration. 
The connection diagram in Figure 6-2 tells you which generator and analyzer channels are to be 
connected to which device pins. However, for the physical wiring connections and subsequent testhead 
configuration ref er to the Testhead Manual and the System Configuration Manual. 
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Channels 
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Figure 6-2. Connection Diagram for the AM2909 Sequencer 
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Generator Settings • General 

6-4 Generator Settings - General 
t . 

When the connections are made, we can set up the generator so that it will provide the signals required 
by the sequencer to run. In order to establish a known starting point for the generator settings, it is good 
practice to recall Standard Set and then modify where necessary. Let's do this. (Generator settings after 
Recall Standard Set are listed in Appendix A, Table A-1.) 

Recall Standard Set 

Now call up the Control Page. All we need to change here is the Last Address which we set to 79. 

Control Page Last Address: 0079 

On the Timing Page change the Frequency, Clock l Delay and Channel Format as shown below. 

Timing Page Frequency: 
Clock I Delay: 
Channel Timing: 

2 MHz 
15 ns 
All channel format RZ 

Next, call up the Output page. For this specific test we need eight channels to drive the sequencer. Let 
us therefore configure the generator to display only eight channels, even if it is equipped with more. 
Use the Channel Configuration feature to do this. In addition, set label A and the strobe channel to 
TTL levels, and turn on generator outputs. 

Output Page Channel Configuration 
Connector 2222 0000 
Channel 3210 3210 
Label AAAA AAAA 

Set Label A to TTL levels 
Set Strobe to TTL levels 
Set Outputs to ON 

To set up the bit pattern, call the Data Page. The data we need to set up is shown below. We set a I in 
the strobe channel at the first address, i.e. address zero, since we want to synchronize the analyzer with 
this bit. The analyzer accepts the strobe signal at the TRIG input on its rear panel and uses it to trigger 
each analysis cycle. 

The next four bits on the display represent the channels in connector 2 which we have connected to the 
control inputs of the sequencer. From its data sheet we know that it needs the bit pattern shown below 
in order to read the R inputs, which is where we have connected the data lines. (If, for example, all lines 
of the connector 2 were high, the sequencer would ignore the R inputs and read the D inputs instead.) 
The data pattern on the channels of connector 0 is simply an up-counter. 

Data Page ADDR STR DATA 
0000 F I 1101 0000 
0001 0 1101 0001 
0002 0 1101 0010 
0003 0 1101 OOll 

0004 0 1101 0100 
Conn 2 Conn 0 

0079 0 1101 1111 
.... 
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Analyzer Settings - General 

6-5 Analyzer Settings - General 

As on the generator, we begin by Recalling the Standard Set of parameters which we find on the 
Miscellaneous Page. (Analyzer settings after Recall Standard Set are listed in Appendix B, Table B-1.) 

Recall Standard Set 

Next, call up the Control Page. Set the clock delay to 40 ns (high enough to be on the safe side with 
respect to the propagation delay of the device). Set Trigger Arm to Positive Slope and Stop Delay to 79. 
Set Autoarming (the pause time between measurements) to a delay of l second. 

Control Page Clock Delay: 
Trigger Arm: 
Stop Delay: 
Autoarming: 

40 ns 
Positive Slope 
79 
Delay ls 

On the Input Page, use the Channel Configuration facility to display only those channels where there is 
relevant information, i.e. connectors 0 and 2. Set both of these connectors to Dual Threshold. 

Input Page Channel Configuration 
Code BIN 

2222 
3210 

BIN 
0000 
3210 

Connector 
Channel 
Label AAAA AAAA 

Connector 0 and I to Dual Threshold 
Connector 2 and 3 to Dual Threshold 

On the State List Page disable Error Display 

State List Page Display Errors: NO 

Pressing the RUN key on both the generator and analyzer, we now get one reading per second. 

The State List Page displays data contained in the Received Data memory. If we now stop the analyzer 
(by pressing its STOP key) and make a visual comparison of the data displays of the generator and the 
analyzer, we will.find that they are identical, telling us that the device is functioning properly under the 
given conditions (levels, frequency, and so on). 

We now want to download the received data into the Reference memory and then command the 
analyzer to display errors. We do the downloading by using the Dump Recorded Data function on the 
Expected Data Page. After this, any errors that are received by the analyzer will be compared against 
the correct data in the Reference memory and highlighted on one of the Analysis Display Pages (State 
List, Timing Diagrams or Error Map). But first we restart the analyzer. 

Press RUN 

Expected Data Page Dump Recorded Data 

State List Page Display Errors: YES 

The analyzer now runs again, displaying the incoming data from the sequencer. But now, any errors that 
come along will be easily recognizable. To observe this, disconnect connector 0 (channel 0 of the 
analyzer) from the testhead/performance board and watch the effect on the analyzer. 

'· 
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Analyzer Settings • General 

Reconnect it, and alter one bit in the up-count sequence of the generator in addresses 00005 and 00025. 
Clearly, both words cannot be displayed simultaneously on the State List Page. At a glance, the Error 
Map gives us all the information we need for a functional test. The cursor gives access to error details. 

Before going on to the next section, correct the errors introduced at addresses 00005 and 00025 . 

... 
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Propagation Delay Measurement 

6-6 Propagation Delay Measurement 

Before making the measurement, let us briefly review propagation delay. · It is simply the time elapsed 
from clocking the data into a device to its output changing, as is shown in Figure 6-3. It is, therefore, a 
very significant factor affecting the overall speed of a device. 

CLOCK 

IJIFUT 
DATA 

Figure 6-3. Principle of Propagation Delay 

Figure 6-4 shows the signals provided to the sequencer. The data is present at the input before the active 
(positive) clock edge occurs. This clock edge triggers both the sequencer and the analyzer. 

We have set up the analyzer so that it samples the output of the sequencer 40 ns after triggering, giving 
the output more than enough time to change. We now want to determine the precise position of the 
output edge. This is achieved by moving the sampling point to earlier values (reducing the analyzer 
clock delay) until different data is read. This will happen when the clock delay becomes shorter than 
the propagation delay. 

GEll£RATOR CLOCK! 

GENERATOR DATA 

DEVICE OUTPUT 
ERROR NO ERROR 

ANALYZER CLOCK 
DELAY 

Figure 6-4. Measuring the Propagation Delay of the AM2909 Sequencer 

A simple way of determining when readings change is by monitoring the Error Map while changing the 
analyzer Clock Delay. To do this we make use of the key SOFTKEYS and create a mixed display 
consisting of Error Map Page report area and Control Page softkeys (where Clock Delay is available). 

When the Error Map Page is called up, it appears with its own softkeys. However, the instrument 
permits· us to maintain a current report while calling up softkeys from a different page. We have 
already done a similar exercise in the previous chapter. Now we are going to press the SOFTKEYS 
button to access all softkeys. Since we know that Clock Delay is on the Control Page, we shall call it up, 
this time getting only the softkeys. Then we'll select Clock Delay and once on the display, decrement it 
until errors show up on the Error Map . 

.... 
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Propagation 'Delay Measurement 

Call up: Error Map Page 

Press: SOFTKEYS 
CONTROL 

Clock 

Clock Delay 

ECREMENT 

Adjust the analyzer Clock Delay so that the errors have just disappeared, and read the numerical value 
off the screen. This is the propagation delay of the sequencer. Refer also to Figure 6-4. 

Set the Clock Delay back to 40 ns before proceeding to the next measurement, which involves set-up 
time . 

.... 
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6-7 Set-Up Time Measurement 

Set-up time is the time interval during which data must be present and stable (unchanging) at the data 
input before it can be clocked in. Some devices can tolerate the appearance of data at the input after 
the clock edge has occurred. In these cases, the set-up time is negative. 

To measure set-up time, we need to vary the delay between the clock and data outputs of the generator, 
as is illustrated in Figure 6-5. 

CLOCK 

INPUT 
DATA 

SET-UP TIME 

Figure 6-5. Principles of Set-up Time 

We do this by setting the generator clock delay to say 15 ns and increasing the delay of all data channels 
from zero until errors begin appearing on the Error Map - see Figure 6-6. This indicates that the data 
has not been present long enough prior to the clock edge, causing the device to incorrectly read the data. 
We now decrease the delay of all channels until the errors just disappear. The minimum set-up time is 
the difference between the clock delay and the delay of the data channels. A typical range for the AM 
2909A sequencer is 0.3 to -0.3 ns, while a typical value for the AM 2909 is 3 ns. 
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Figure 6-6. Measuring the Set-up Time for the AM2909 Sequencer 

Set the delay of all channels back to 0 before going on, so that we can be sure we are seeing the effects 
of only one parameter at a time . 

... 
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6-8 Hold Time Measurement 

Hold time is the time int~rval over which the input signal must be present a/ta the active clock edge has 
occurred. This is shown in Figure 6-7. 

CLOCK 

Il\PUT 
cw=ITA 

HOLD TIME 

Figure 6-7. Principles of Hold Time 

Some devices can tolerate the occurrence of the trailing edge of the data before the clock edge. In these 
cases the hold time is negative. In order to determine the minimum hold time required by the sequencer, 
we need to move the trailing edge of the data input towards the active clock edge. We do this by 
reducing the width of the data outputs of the generator until errors occur on the analyzer's display. This 
indicates that the data has not been present long enough at the input of the sequencer to be read in 
properly. Then we increase the width until the errors just disappear. This is then the hold time 
requirement for the sequencer. 

In order to calculate the minimum hold time, we have to subtract the clock delay (set for instance to 15 
ns) from the current data width, as you can see in Figure 6-8. A typical hold time for this sequencer is 
15 ns (AM2909A) or -1.0 ns (AM2909). 

CLOO< 
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Figure 6-8. Measuring the Hold Time for the AM2909 Sequencer 

Set the data width back to 50 ns before proceeding. Minimum set-up time and mm1mum hold time 
cannot be measured simultaneously, because the minimum data/clock width is 10 ns. In any case, 
manufacturers specify that set-up time be measured with a long hold time, and hold time be measured 
with a long set-up time. 

The measurements we have just made demonstrate the importance of the Error Map. At a glance, it 
provides information about whether or not a test sequence has been received correctly. In addition, we 
can see the usefulness of the timing resolution of 100 ps for paran;ietric measurements. 
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Level Measurement 

6-9 Level Measurement 
• • The 8 l 8,2B analyzer can perform dual threshold measurements, comparing an input signal against two 

threshold levels which can be set independently, With the analyzer configured in this way, a signal must 
exceed the upper threshold to be recognized as high, or fall below the lower threshold to be recognized 
as low, as shown in Figure 6-9. If neither condition is satisfied, the level is interpreted as intermediate. 

UPPER------

THRESHOLD 

LOWER - - -

Figure 6-9. Level Measurement Using Dual Threshold 

We shall now measure the high level voltage of the sequencer output. By recalling Standard Set. we 
have set all input channels of the analyzer to label A, with an upper and lower threshold of 2.0 V and 0.8 
V respectively. As no errors appear on the Error Map, the conditions are being satisfied. 

Raise the upper level of label A to 2.45 V and monitor the Error Map. There should be errors in nearly 
every word now. A closer look (using the cursor) reveals that intermediate levels occur only in the first 
four bits. Those are the control lines, the high level of which we have set to 2.4 V at the generator. If 
you now switch to the State List Page you will see that these errors are actually intermediate levels, 
displayed as dashes in inverse video fields. These same errors are displayed on the Timing Diagrams Page 
as half height pulses. 

To ignore the control lines, which we don't wish to measure at this time. we can do one of two things: 

I. Mask them off in the Expected Data Memory. 
2. Apply different level criteria to the control lines (connector 2) and the data lines (connector 0). 

We shall use method 2. Call up the following: 

Input Page Channel Label 

Assign the following: Code BIN BIN 
Connector 2222 0000 
Channel 3210 3210 
Label BBBB AAAA 

This method has the advantage that we can now check the high level of the data Jines alone and 
disregard the levels of the control lines. Raise the upper threshold of label A until errors occur, then 
lower it until they just disappear. The numerical value which can now be read from the analyzer's 
display is the high level which is safely exceeded by the output of the sequencer. 
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Glitch Detection 

6-10 Glitch Detection 

The DUT output signal may look something like the waveform in Fig9re 6-10. We can ch~k for any 
glitches or multiple level crossings within a single period by enabling the Glitch Detect facility on the 
Control Page and monitoring the result on the Timing Diagrams Page. 

We can use the setup and technique from Section 6-10. When raising the level of upper threshold Label 
A from the original setting of 2V, glitches will appear before errors (intermediate levels) because of 
slight overshoot on the input lines to the analyzer. As we drive the level even higher, the glitches 
disappear and errors appear instead. Then we have the case already discussed in Section 6-9. 

We can observe glitches on the State List, Timing Diagrams and Error Map Pages. For this exercise we 
are going to use a mixed display of a Timing Diagrams Page report and the softkeys from the Input 
Page. 

Control Page Glitch Detect 

Timing Diagrams Page Select Displ 

Disp Glitches 

Now, while still in the Timing Diagrams Page call up the softkeys of the Input Page by pressing 
SOFTKEYS and Select and increase the level of the upper threshold 
of Label A until glitches occur. This should be around 3.3V, as we are measuring the output of the 
sequencer. 

T~SHCl.D /\ I 
DATA~~~--'~ 
OUTPUT 

Figure 6-10. Detecting Glitches at Outputs of the MA2909 Sequencer 

Before proceeding to the next test, set the upper level of label A on the analyzer to 2.0 V . 

... 
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6-11 Real Time Compare Measurement 

In this section we are going to perform a timing measurement on the sequencer using the real time 
window comparison available on the analyzer. We shall set the size of the time window with the 
t:Lock Delay and softkeys. 

Setting Tr~gger and Stop Conditions 

Before selecting Real Time Compare mode, we need to record the data pattern to be used later for 
comparison (i.e. the reference data) and load it into the Expected Data memory. We have to set the size 
of the data capture block using the and softkeys on the Control Page. 
It is important that we record the data under the same triggering conditions as those that will be used in 
Real Time Compare mode. Therefore, while still in Trigger Start Analysis mode. we shall to set Trigger 
Delay to 0000 I, since this is the minimum Trigger Delay in Real Time Compare mode. 

The end of the data capture block will be determined by the Stop Delay (Internal Stop). Stop Delay 
must be equal to or greater than the difference between generator Last Address and First Address. In 
our test exercise, First address (FAD) is set to 00000 and Last Address (LAD) is set to 00079. Therefore 
we are going to set Stop Delay to 00079. Having done this, we shall start the analyzer in order to record 
reference data. Finally, we'll dump the recorded data into the Expected Data memory. 

Control Page Trigger Delay: 
Stop Delay: 

Start analyzer (press RUN) 

Expected Data Page · .. -·Edi"t ,, ·-: 

I 
00079 

If you now compare the analyzer Expected Data Page with the generator Data Page, you will see that 
generator second word equates to analyzer first word, generator third word equates to analyzer second 
word, and so on. Generator first word is registered on the analyzer as the last word. Address 00000 on 
the analyzer therefore contains the word 1011 000 I. 

Having recorded the reference data, we can switch to the Real Time Compare mode and start the 
analyzer. The Error Map Page should show no errors. 

Control Page Operating Mode: Trigger Event Start Compare 

Start Analyzer 

Select Error Map Page 

Checking Data Stability Using Window Compare 

Now determine how long the data at the output of the sequencer is stable while the analyzer is running 
at 2 MHz. Do this by monitoring the Error Map on the analyzer while increasing the clock width (use 
softkeys from the Control Page while displaying the Error Map). Typical values should be around 480 
ns. 

6-12 

Set Clock Width to 500ns 
Monitor Error Map 
Decrement Clock Width until errors disappear 

.... 
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Real Time Compare Measurement 

Note that although this comparison is performed in real time, it is being interrupted. The analyzer is set 
up to stop after every cycle of 80 words and display the result. This means that the analyzer ignores the 
inputs during the display period, and failures occurring during this interval will go unnoticed. 

Set Clock Width to 100 ns before proceeding further. 

Continuous Comparison Using Autocycling 

Next, we are going to set up the analyzer to continuously (without interruption) monitor the incoming 
signals and stop only when an error occurs. Incoming data will be compared with the reference data in 
the high speed RAM, and in the absence of errors the analyzer display will not be updated. The cycling 
period must be identical to (or a multiple of) the data repetition length. No other period makes sense, as 
the Cycling Period= (LAD-FAD+l)*N, where N=l,2, .... 

Control Page Stop Slope: 
Stop on Error: 
Cycling Period: 

Not Active 
ON 
00080 

There is now no display on the Error Map. The analyzer status is ACTIVE and the Error Count shows 
00000. 

Note that if a bit is changed in the first word of the generator, the message Compare FAILED appears 
on the screen, but no square signifying an error is displayed. To display this error, select a cycling period 
twice the length of the data stream (N=2 in the above equation). 

Set the Cycling Period back to 00080. 

To see the effect of an error at some other address, change one bit of the generator's data output. 
(Change any bit of connector 0, so as not to alter the function of the sequencer.) Display is drawn only 
when a stop condition is true e.g. Stop On E!ror. Stop On Error= OFF permits longer term continuous 
counting of the error pulse using an external counter hooked up to the PULSED error output. 

Revision 1.0, May 1987 6-13 



.... 



Introduction 

Chapter 7 
Generator Programming 

7-1 Introduction 

In this chapter we are going to discuss generator remote programming using the HP-IB (Hewlett-Packard 
Interface Bus). HP-IB is Hewlett-Packard's implementation of the ANSl/IEEE-488 interface, "Digital 
Interface for Programmable Instrumentation". The generator has an HP-IB connector, and supports the 
IEEE Standard 488-1978 and the ANSI Standard MC 1.1. It can be remotely programmed from any 
controller or personal computer (PC) equipped with a suitable interface and supporting this standard. 

The generator is programmed by means of HP-IB commands. sent to it from the controller. In this way 
every operating parameter can be accessed. Generator programming is therefore independent of the 
controller or the programming language used. 

The generator is supported by the HP 9000 Series 200 and 300 family of technical computers. In this 
manual HP BASIC is used as the programming language. You can use HP BASIC and instrument HP-IB 
commands to write your own test routines and programs. It is the task of this and the next chapter to 
introduce you to HP-IB programming of the generator and the analyzer, and to show you how you can 
put together complete test programs to test various device parameters. 

If you do not wish to write your own test programs, you can use the HP 81810S System Software, which 
supports systems ranging from a single generator and analyzer, right up to large installations of multiple 
generators and analyzers. The System Software allows interactive or "batch" testing of devices and can 
be used by people with little programming experience. It is written in HP BASIC and is therefore an 
open system. For further information refer to the System Software Manual. 

HP-IB Cable Connection 

The available HP-IB cables are the following: 

HP 10833A - 1.0 m (3.3 ft) cable 
HP 10833B - 2.0 m (6.6 ft) cable 
HP 10833C - 4.0 m (132 ft) cable 
HP 108330 - 0.5 m (l.6 ft) cable 

To connect the generator to the computer, simply plug either end of one of the above cables into the 
HP-IB connector of the computer and the generator and tighten the retaining screws using your fingers. 
At the computer end you will probably already have a connection to the disc. So plug the new cable 
into the one already present. 

The devices making up your system (generators, analyzers, computer, disc and so on) can be connected 
together in any configuration (star; linear or both) as long as the following rules are observed: 

• The total number of devices connected to one computer HP-IB interface is not greater than 15. 
• The total length of all cables used is not greater than two meters times the number of devices 

connected together, up to a maximum of 20 meters. 

If your individual cable lengths exceed 4 meters, refer to operating guidelines in the IEEE Standard 
488-1978. Do not stack more than three cable connector blocks together on any HP-IB connector. The 
resultant leverage can exert excessive force on the mounting panels. Make sure that all connectors are 
fully seated and that the lock screws are firmly finger tightened. Do not use a screwdriver to tighten the 
lock screws. You may use a screwdriver to release the screws. 
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7-2 Generator HP-IB Addresses· 

The generator is connected to a computer by means of the HP-IB. The generator will not be the only 
piece of equipment connected. There will most probably be an analyzer and a disc drive, and there may 
also be a testhead, other generators and/or analyzers. a printer and so on. Each device must have its own 
address which the computer can select in order to communicate with that device. 

The generator has two HP-IB addresses, and 2 modes of remote operation based on the two addresses. 

HP·IB ASCII Address 

The ASCII address is used by the computer to communicate with the generator in the ASCII mode in 
which data, and parameter and mode settings are transferred over the bus as a series of ASCII bytes. 
The ASCII message is then interpreted by the instrument and executed. 

The HP-IB ASCII address can be set directly on the HP-IB address switches on the back panel of the 
generator. If you wish to find out the current setting of this address, you can either look at the address 
switches (shown in Figure 7-1). or read it on the Miscellaneous Page of the instrument, which is shown in 
Figure 7-2. To access the Miscellaneous Page, switch on the instrument and press the PAGES key 
followed by the softkey. 

There are five binary HP-IB address switches, giving an address range of 00000 to 11101 binary, or 0 to 
29 decimal. Settings of 11110 and 11111 binary or 30 and 31 decimal are illegal. The switches are 
marked "l" and "O". To change the HP-IB ASCII address, slide the switches to the appropriate position 
using a pointed object, such as a small screwdriver. 

... 
7-2 

NOTE 

You can change the setting of the address switches with power on. 
Any changes will take effect immediately, unless the generator is 
currently communicating via the HP-IB, in which case they will 
take effect when the HP-IB is no longer busy. 

NOTE 

The address immediately following a generator ASCII address may 
not be assigned to any device on the bus. 

NOTE 

When changing the switch setting or connecting a number of 
instruments to one computer, make sure that every device on the 
bus has a unique address. This includes also the address of the 
HP-IB interface card of the active controller (the computer), 
which has a factory setting of 21. Therefore avoid setting the 
ASCII address switches to either 21 or 20 (see HP-IB Binary 
Address later), otherwise bus contention problems will occur . 
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If you suspect that the address of the HP-IB interface card has been changed, you can find out the new 
address with the command: 

STATUS SC,3;N_v 
PRINT N v 

where SC is the HP-IB interface select code, currently set to 7, and 3 is the HP-IB Status Register 3 
which contains the HP-18 address. N _ v is any valid name for a numeric variable. 

For more details on the command and the Status Register refer to the BASIC 4.0 Language Reference. 
Select codes are covered in the next section. 

e 

Figure 7-1. Generator HP-IB Address Switches 

( 81808 Status STOP \ 
Address I MISCELLANEOUS 

Autoexit OFF I 
Display Brightness 111111111 I 

I 
FOR INFORMATION ONLY I 

HP-IB ASCII Address 07 I 
HP-IB Binary Address 08 I 
Total Channels 16 
Timing Channels 8 
Installed Connectors 0123 

Select Further 

-arigh·tness -· 

Figure 7-2. Miscellaneous Page 

HP-IB Binary Address 

The binary address is used to transfer blocks of binary data at high speed between the computer and the 
generator. This is covered later in Section 7-8, Generator Fast Binary Transfer. 

There are no switches on the generator to set the binary address. Whatever the setting of the ASCII 
address, the binary address is always one higher than the ASCII address. This is why you cannot allocate 
the address immediately following the generator's ASCII address to any other device on the bus. The 
binary address is also displayed on the Miscellaneous Page . 

.... 
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7-3 Concept of HP-IB Programming - Generator 

The instrument is programmed by sending the appropriate listen address plus an HP-IB command which 
can be followed by numerical values and units. We shall illustrate this technique with some exercises 
using the ASCH mode in just a moment. But first, we have to look at one additional aspect of HP-IB 
programming. 

Select Code 

When you send an HP-JB command to the. generator, it is not enough to specify just the two-digit 
address of the required instrument. You have to precede this with another single or double digit number 
specifying the Select Code of the computer plug-in HP-IB interface to which your generator is 
connected. You may have two HP-IB interfaces in your computer, a high speed one linking the disc 
drive/s to the computer, and a low speed one for the instruments making up your test system and any 
other slow peripherals such as a printer. In some larger systems there may be a third HP-IB interface for 
further instruments. 

To find out the Select Code, look at the adhesive label attached to the HP-IB Interface Card plugged 
into rear of the computer, or (better still) look at the Boot ROM Message which appears on the 
computer screen when booting the BASIC Operating System. This message lists all the interface and 
other cards inst.ailed in the computer, together with their select codes. Note that you have to press the 
space bar on the computer keyboard several times after the Boot ROM Message appears in order to 
pause the Auto-loader program. You will then be able to study the entries on the screen without them 
disappearing again. (To restart the Auto-loader type in the code for the operating system required, 
exactly as displayed on the computer screen.) 

The nor:nal select codes for HP-IB interface cards are: 

7 - First HP-IB Interface 
8 - Second HP-JB Interface 

14 - Fast HP-IB Interface for Discs 

Let us assume that your HP-IB interface card has a Select Code of 7 and the generator connected to this 
card via the HP-IB cable has an address of 07. To send a command to this generator, the full address has 
to be specified. Thus to recall the Standard Set on this generator, you would type in the following: 

7-4 

OUTPUT 707; "RSS" IENml 

Exercise - Setting Generator Last Address 

Set the last address of the generator to 800. 

The HP-IB programming command for the last address is LAD and it has to be followed by a 
numbl!r, in our case 800. Type in the following: 

OUTPUT 707; "LAD 800" IENTERf 

Note that you have just programmed a parameter interactively, without actually writing a program. 
Note also thnt it is not necessary to call up a specific page prior to programming a parameter. 
Every parameter is directly accessible. 

'· 
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Similarly, by typing: 

OUTPUT 707; "FAD O" !ENm! 

you set the First Address to zero. 

As you have no doubt noticed, the generator normal softkeys have disappeared and the following 
softkeys have appeared in their place: 

LOCAL .. 

This happens whenever an HP-IB command has been sent to the instrument, and means that the 
instrument is now in the remote mode. The instrument does not respond to any front panel controls. 
To bring it back to the local mode, press the softkey The operating softkeys return 
and you can operate the instrument from the front panel. 

The ••t1·ii·•• sof tkey sends a Service Request to the computer. The Service Request is covered 
later in this chapter. 

Exercise - Setting Generator Output Levels 

Set the low level of label B to +0.81 volts. 

The HP-IB command for the low level of label Bis LOLB and it has to be followed by a value and 
a unit, in our case 0.81 V. Type in the following: 

OUTPUT 707; "LOLB 0.81 V" !ENm! 

LOCAL You can now check, by pressing the softkey and selecting the appropriate Pages, that 
the First and Last Address and the Label B have been set to the programmed values. 

Exercise - Output Level Variation Loop 

We shall now write a small program containing a loop which steps the output of label D low level 
from -2V to +IV in steps of lOmV. Type the following program into the computer and run it. 
You can type the program lines in capitals, the computer converts labels and names to lower case 
letters as required. 

0 

0 
0 
0 
0 
0 
0 

0 
0 

0 

0 

10 Gen=707 
20 OUTPUT Gen· "PAG3 RSS" 
30 FOR Value ~-2 TO +1 STEP 0.01 
40 OUTPUT Gen; "LOLD"; Value; "V" 
50 NEXT VALUE 
60 END 

0 
0 

0 

0 
0 
0 
0 

0 
0 
0 
0 

The function of the program lines is explained below: 

.... 

10 Assigns the generator (ASCII) address by declaring the variable Gen=707, to be used 
throughout the program in place of the literal 707. (707 can always be used, however.) 
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20 Puts the generator in the remote listen mode and instructs it to display the Output Page. It 
then instructs it to recall the Standard Parameter Set. 

30/50 Ramps up label D low level from -2V to +IV in IOmV steps. 

While the program is running, you can observe the low level of label D stepping from -2V to +IV 
in steps of I Om V. 

NOTE 

The generator accepts a new programming line only after it has 
settled at the values of the previous one (but see subsection 
"Synchronizing Character" below). Therefore, the programmer 
need not worry about settling times of the instrument. 

From these two examples we have seen how to program generator parameters. We will discuss more 
commands as we go along. A complete listing of the HP-IB commands together with the syntax for each 
is given in Chapter 10, HP-IB Syntax Diagrams. 

HP-IB Command Syntax 

All HP-JB commands always start with three letters (upper or lower case, but upper case is pref erred for 
readability). The letters may be the whole command, or may be followed by a digit (number), letter, 
several digits or several letters. The precise syntax for each HP-IB command is explained individually in 
Chapter 10, HP-IB Syntax Diagrams. 

HP-IB Command Delimiters 

You can place one or more HP-IB commands on a single BASIC program line. For instance, in line 20 
of the above exercise we have two HP-IB commands on a program line. You can place even more 
commands on a single BASIC program line as long as there is space on that line. 

If you wish to place multiple commands on a program line, you have to separate them by delimiters. 
Valid delimiters can be the following characters: 

• a blank (space) 11 11 

• a comma 11
,

11 

• a semicolon 11
;

11 

In line 20 we have used a blank. As you are about to see, blanks are used a great deal in the example 
programs in this chapter because it is easy to see the individual HP-IB commands. As you will also see, 
semicolons are used on certain occasions. A semicolon (or a comma) must be used when a programming 
command does not have a fixed length such as in the case of the CAS or ADS command. The length of 
these commands depends on the size of the segment to be set up (refer to Section 7-6, Output Page 
Programming). If you always want to be sure use a comma or a semicolon for a delimiter. 

Synchronizing Character 

The synchronizing character (sent to the generator) has the effect of locking up the HP-IB until the 
programming command or commands preceding it have been processed by the generator. The processing 
times of HP-IB commands vary considerably from command to command, with some being processed in 

'· 
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several milliseconds, while others, notably the up- and down-counter commands, may require times of 
the order of tens of seconds, depending on the segment size and memory depth. 

The synchronizing character for the generator is the carriage return. In applications where high 
processing speed is not required, you can send the synchronizing character after each HP-IB 
programming command, resulting in one command per line. The generator will then process the 
commands sequentially, not accepting the next one until the previous one has been processed. 

This practice may be fine for simple programs such as those given in this chapter, where only one 
generator is being controlled. However, in large systems with several generators and analyzers on the 
HP-IB, such an approach may result in unacceptably slow response times for the system as a whole. To 
illustrate this, consider the following example. 

Let us assume that we are running three generators in parallel and each generator is configured to 
contain one 16-channel segment. We wish to set up an up-counter on each of these three segments. We 
could use the following program lines to set up the up-counters: 

0 0 
0 0 
0 1000 Gen1=700 0 
0 1010 Gen2=702 0 
0 1020 Gen3=704 0 

0 1030 OUTPUT Gen1;"UPC1" 0 

0 1040 OUTPUT Gen2;"UPC1" 0 
0 1050 OUTPUT Gen3;"UPC1" 0 
0 1060 END 0 

0 0 

0 0 

0 0 

· The BASIC system automatically supplies a carriage return and a line feed to the HP-IB programming 
commands (in lines 1030 to 1050) and sends them to the bus. Generator 1 will therefore lock up the 
HP-IB until its up-counter has been set up. For the full memory range of 16384 bytes this takes almost 
30 seconds. Only when the up-counter is completed can the next up-counter command be sent. Thus 
loading all three generators with up-counters can take almost a minute and a half. 

To save an appreciable amount of time, the program lines can be modified as follows: 

0 0 

0 0 

0 1000 Gen1=700 0 

0 1010 Gen2=702 0 

0 1020 Gen3=704 0 

0 1030 OUTPUT Gen1;"UPC1"; 0 

0 1040 OUTPUT Gen2;"UPC1"; 0 

0 1050 OUTPUT Gen3;"UPC1"; 0 

0 1060 ASSIGN @Gen TO Gen1,Gen2,Gen3 0 

0 1070 OUTPUT @Gen 0 

0 1080 ASSIGN @Gen TO * 0 

0 1090 END 0 
0 0 

0 0 

0 0 

Because of the semicolons at the ends of lines 1030 to 1050 the carriage returns and line feeds which 
would normally be sent to the HP-IB are suppressed. An 1/0 path name is assigned to the three 
generators in line 1060 and a carriage return (and line feed) are sent to all three in line 1070. The 
up-counters will now be set-up in parallel by the three generators bringing the total time down to just 
over a third. Line 1080 closes the assigned 1/0 path. 

'· Revision 1.0, May 1987 7-7 



Generator Control Page Programming 

7-4 Generator Control Page Programming 

The following example program shows how to call up the Control Page, recall the Standard Set, and 
then change the settings for the following parameters: 

• First Address 

• Last Address 

• Cycle Mode 

• Clock Source 

• Outputs Enable 

• Input Threshold 

Type this program into your computer and save it to your disc. You can now run it, or better still, step 
through it line by line, so that you can observe the effect of the individual lines on the settings on the 
Control Page. In practice a proper (debugged) program would not call up the display of the various 
Operating Pages, as it is not necessary for parameter programming and it wastes processing time. 

0 
0 

0 10 
0 20 
0 30 
0 40 
0 50 
0 60 
0 70 
0 

0 

0 

Gen = 707 
OUTPUT Gen; "PAG1" 
OUTPUT Gen; "RSS 11 

OUTPUT Gen; "FAD 0002 LAD 1011 

OUTPUT Gen; 11 CYM2 CLK2 OUT2" 
OUTPUT Gen; "THR +0.98V 11 

END 

NOTE 

If you have typed in any of the lines incorrectly, the generator 
will on running your program display a warning SRQ (service 
request) in line I of the display. Don't worry about it at this stage. 
Type into your computer SPOLL(GEN) IENTERI to clear the warning. 

0 
0 

0 

0 
0 

0 
0 

0 
0 

0 

0 

0 

The function of the program lines is explained below: 

40 Sets the First and Last Address values to 0002 and 0010 respectively. 

50 CYM2 sets Cycle Mode to Single Cycle, CLK2 sets Clock Source to External and Positive 
Slope, and OUT2 sets the Outputs ON. Note that the second softkey in 
manual operation, corresponds to the 2 in CYM2 for the selection of Cycle·Mode. Similarly, 
PAG 1 refers to the Control Page because it is the first softkey in manual front panel 
operation. 

60 Sets input Threshold to +0.9 V (only two significant digits are retained). 

The above program by no means uses all of the Control Page HP-IB commands. It is meant to give you 
a feel for the type of commands used to program Control Page Parameters. The complete list of the 
commands for the Control Page is given in Section 10-4. From there you can cross-reference to Section 
10-2 which gives a full explanation and the correct syntax . 

... 
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7 -5 Generator Timing Page Programming 

The following example program shows how to call up the Timing Page, recall the Standard Set, and then 
change the settings for the following parameters: 

• Clock 1 Delay 

• Clock 2 Width 

• Channel 0-1 Delay 

• Channel 0-2 Delay 

• Timing Format 

Type this program into your computer and save it to your disc. You can now run it, or better still, step 
through it line by line, so that you can observe the effect of the individual lines on the settings on the 
Timing Page. 

0 0 

0 0 

0 10 Gen=707 0 

0 20 OUTPUT Gen;"PAG2" 0 

0 30 OUTPUT Gen; 11 RSS 11 0 

0 40 OUTPUT Gen;"DEL 1C 10NS WID 2C 30NS" 0 

0 50 OUTPUT Gen;"DEL 01 10NS DEL 02 20NS" 0 

0 60 FOR Channel=O TO 3 0 

0 70 OUTPUT Gen;"FMT 011 &VAL$(Channel)&11 1" 0 

0 80 NEXT Channel 0 
0 90 END 0 
0 0 
0 0 

0 0 

The function of the program lines is explained below: 

40 DEL IC IONS: Clock 1 Delay set to 10 ns 
WID 2C JONS: Clock 2 Width set to 30 ns. 

50 DEL 01 IONS: Channel 0-1 Delay set to 10 ns 
DEL 02 20NS: Channel 0-2 Delay set to 20 ns. 

60/80 Set the 4 channels 0-0 to 0-3 to RZ format in a FOR/NEXT loop by forming strings and 
sending them to the generator. In effect you have sent the following commands to the 
generator: 

.... 

"FMT 00 I" 
"FMT 01 I" 
"FMT 02 l" 
"FMT 03 1" 

The first two digits specify the connector and channel number respectively, the last digit 
specifies the format: 1 =RZ, 2=RZ 50%, 3 = NRZ. 

The "&VAL$(Channel )&" construct is used to ensure that the digits for connector and 
channel are sent out without a blank between the characters (the second character is 
derived from a variable). You can set the RZ and RZ 50% formats only if your generator 
contains at least four channels with RZ capability . 
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7-6 Generator Output Page Programming 

The following example program shows how to call up the Output Page, recall the Standard Set, and then 
change the settings for the following parameters: 

e La be! A Levels 
e Channel Configuration 
e Channel Labeling 
e Channel Polarity 
• Strobe Level 

Type the program into your computer and save it to disc. You can run it, or better still, step through it 
line by line, so that you can observe the effect of the individual lines on the Output Page settings. 

0 

0 
0 
0 

0 
0 

0 
0 

0 

0 

0 

0 

0 

0 

10 Gen=707 
20 OUTPUT Gen;"PAG3" 
30 OUTPUT Gen;"RSS" 
40 OUTPUT Gen;"HILA 4.3V LOLA 0.4V" 
50 OUTPUT Gen;"CAS BY 03 02 01 00; ADS ON 13 12 11 10; ADS HY 23 22 21 20" 
60 OUTPUT Gen;"LBB 03 LBC 12 11 

70 OUTPUT Gen;"COM 03 COM 02 COM 01 NOR 00 COM 13" 
80 OUTPUT Gen;"STL 111 

90 END 

0 

0 

0 
0 
0 

0 
0 

0 

0 
0 

0 

0 

0 
0 

The fun'::tion of the program lines is explained below: 

7-10 

40 HILA 4.3 V: Label High Level set to 4.3 V (Low Level set to 0.4V) 

50 CAS: Clear all segments (data channels) 
BY: a new binary coded segment (B) added with data entry allowed (Y). The new segment 
will be 03 02 01 00: connector 0, channels 0-3; (the";" must be the command delimiter here, 
not a blank alone). 
ADS ON 13 12 11 IO: add data segment, octal coded (0), no data entry allowed (N), 
Connector 2, channels 0-3; 
ADS HY 23 22 21 20: add data segment, hex coded (H). data entry allowed (Y). 

60 LBB 03: Label B assigned to Connector 0, channel 3; 
LBC 12: Label C assigned to Connector 1, channel 2. 

70 COM 03: channel 3 of Connector 0 is set to Complement polarity, and so on. 
NOR 00: channel 0 of Connector 0 is set to Normal polarity. 

80 STL 1: Strobe channel level set to TTL. (ECL is the default setting resulting from Recall 
Standard Set.) 

.... 
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7-7 Generator Data Page Programming 

The following example program shows how to call up the Data Page, recall the Standard Set, and then 
change the settings for the following parameters: 

• Data and Strobe Channel Content Clear 
• Channel Configuration 
• First Address 
• Last Address 
• Display Top Address 
• Selective Data Channel Set 
• Selective Data Pattern Set 
• Channel (vertical) Data Transfer 
• Word (horizontal) Formatted Data Transfer 

Type this program into your computer and save it to your disc. You can now run it, or better still, step 
through it line by line, so that you can observe the effect of the individual lines on the settings on the 
Data Page. 

0 0 

0 0 

0 10 Gen=707 0 

0 20 OUTPUT Gen; 11 PAG4" 0 

0 30 OUTPUT Gen;"RSS" 0 

0 40 OUTPUT Gen;"CLD CLS" 0 

0 50 OUTPUT Gen;"CAS BY 23 22 21 20; ADS BN 13 12 11 10; ADS HY 03 02 01 00" 0 

0 60 OUTPUT Gen; 11 TAD8 11 0 

0 70 OUTPUT Gen;"FAD 16 LAD 20 11 0 

0 80 OUTPUT Gen;"SCD 23 SCD 20 DNC 311 0 

0 90 OUTPUT Gen;"TSA 9 CHO 22 1 1 0 1" 0 

0 100 OUTPUT Gen;"TSA 14 FOR 1 1111 811 0 

0 110 END 0 

0 0 

0 0 

0 0 

The function of the program lines is explained below: 

.... 

40 Clears all data (whether contained in displayed channels Qr not). clears strobe. 

50 CAS: Clear all segments (data channels) 
BY: a new binary coded segment (B) added with data entry allowed (Y). The new segment 
will be 23 22 21 20: connector 2, channels 0-3: (the ":" must be the command delimiter here, 
not a blank alone). 
ADS BN 13 12 11 10: add data segment, binary coded (B), no data entry allowed (N), 
Connector 1, channels 0-3; 
ADS HY 03 02 01 00: add data segment, hex coded (H), data entry allowed (Y). 

60 Top address is 8, i.e. the data is displayed from address 8. 

70 First Address is 16, Last Address is 20. Notice the F and the L which appear in between the 
address and the strobe column on the generator display. 

80 Set data (to 1) between the First and Last Address on channels 2-3 and 2-0. Set 
Down-counter on third segment (from left), which contains channels 0-0 to 0-3. Note that if 
you had sent a command to enter data on second segment (from left), such as UPC 2 (set 
Up-counter on second segment), you would not succeed and only get a Service Request 
(SRQ) back from the generator. This is because in line 50 of the program you have disabled 
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data entry to this segment, which contains channels 1-0 to 1-3. Note also that you cannot 
enter data to channels that you have not called up, even if those channels are physically 
installed in the generator. 

90 Load Channel Data (i.e. load data in vertical direction) into channel 2-2, starting at the 
Transfer Start Address of 9. The channel data to be loaded is 1 l 0 I. 

100 Load FORmatted data (i.e. load data in horizontal direction) into data word at Transfer Start 
Address of 14. FOR is a formatted entry and the data entered must correspond exactly to 
the actual channel configuration, including Entry Yes/No and data encoding for each 
segment. Thus in this case the first I sets the Strobe channel at address I 4 to l. The 
following 1111 group sets the data bits of the lirst segment at address 14 to I 111 (because 
this segment containing channels 2-0 to 2-3 has been coded in binary in line 50 of the 
program). The following B sets the third segment containing channels 0-1 to 0-3 to hex B, 
because this segment has been coded in hex in line 50 of the program. No attempt has been 
made to load data into the third segment containing channels 1-0 to 1-3, because data entry 
to this segment has been disabled with N in line 50 of the program. If you had tried it 
anyway, the generator would only send a Service Request to the computer without 
implementing the command . 

.... 
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7-8 Generator Fast Binary Transfer 

The Fast Binary Transfer, also called the "fast data reload mode", enables data to be transferred rapidly 
to or from an 8180A/B (and 8181A/B) and a suitable high speed 1/0 controller, such as an HP 9000 
Series 200 or 300 Computer. The figures show how much faster this mode can be, compared to the 
normal ASCII transfer mode: 

Normal ASCII mode: 
Fast Binary: 

Formatted HEX data (16 channels x 1024 bits) 10 s. 
Unformatted data (16 channels x 1024 bits) 400 ms. 

Before transferring data in the fast binary mode, we must transmit instructions indicating where the data 
that will follow is supposed to be loaded into or read from the generator's memory. This information 
must include the first and the last connector (e.g. BSC 0/1 would send data to or read it from connectors 
0 and 1) and the address at which the first data word is to be stored or read from (e.g. BSA 100 would 
send the first word to address 100 or would start reading at address 100). The command BTRl is used 
for channel data transfer and BTR2 for strobe data transfer. 

Whether data is written to or read from the generator depends on the BASIC Language command used 
to perform the transfer. With OUTPUT the computer writes data to the generator, with ENTER it 
reads data back. 

The generator memory is cyclic. This means that if more data is sent to the generator than its memory 
can hold, the top end of the data will be overwritten by the bottom end. 

.... 

NOTE 

The first connector must be an even HEX digit (0 to E) and the 
last connector must be an odd hex digit (l to F). Correct examples 
include BSC 0/1 or BSC A/F, whereas BSC 1/2 is illegal. 

7 6 S 41 3 2 0 CCN£CTOR 
3210 3210 3210 3210 3210 3210 3210 3210 ~ 

STROBE:,__~~:-::_:_:!_!_::-:.-·:-J-[:-::_:_:!_!_::-:-::-:-!:-:-::-:!~~~.~.....,, LSB .. . . . . 

HSB 
LSB 

HSB 

. . . . . . .. 
' . .. . . . . 
' . 
:1: . . 
. . . ............ 
' . ' . . . ' . . . . . . . . 
,_, . . 

. . 
' . . . . ' . . . . 
: : .. . . 
' . .. 
:z: . . .. .. . . . . . . .. .. . . . . . . . . . . . . 
l .I 

.. ........................ ,. ............................ , ,. .............. . 
I t t I I I I I I .. .. .. ...... ....... ..... .. . .... .. .. .. .. . .. .... ---· .......... -. 

........... ,. ........................ f'••·-·· ,. .......... . 
I I I I I I I I I ................................................................... ---.. .. .. .. .. -.... ... .. ... .. -...... .. . .. .. . .. .. ... .. .. -- ...... 
It I I I I I t I _____ .. .. _____ .. ............ ,, ___ ...... .. .......... . 

r=:::: 11:::: :1 r==: :: 1s:::::1 
.:::::: 11:::: : _ _:::: :: 11: ::::_ 
tlSB L.SB HSB LSB 

, ........... . . . 

I t 00007 

• • 00008 

• • 00009 

:·····: 00010 

• • 00011 

• • 00012 

Figure 7-3. Storing Binary Data in Generator Memory 
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Figure 7-3 shows how binary data is stored in the generator memory. The memory map is for a 
generator containing the full complement of 16 channels and an extender fitted with 16 channels. 

Let us suppose that we wish to send channel data to connectors 2, 3, 4 and 5. To address these 
connectors we need the command BSC 2/5. The data should start at address 00004. To do this we need 
the command BSA 4. Finally, we want to fill memory locations from the starting address through to 
address 00012. To satisfy this requirement we have to send 18 bytes of channel data. The BTR 1 
command specifies the transfer of channel binary data. 

We also wish to send strobe data to the same address range. To specify the transfer of strobe binary 
data, we need the command BTR 2. Since the strobe data segment contains only one channel and binary 
data is transferred in bytes (of eight bits), a single byte covers a range of eight memory addresses. This is 
also shown in Figure 7-1. The least significant bit of each byte of strobe data always falls on a data 
address that is a multiple of 8. 

There is no command to define a starting address for the transfer of strobe data. The transfer must 
always start at address zero. Therefore we need to send enough bytes of strobe data to cover the address 
range of interest, even though the data sent to locations preceding this address range is not used for 
anything. To satisfy the requirements in our case we have to send two bytes of strobe data, of which we 
only need the bits at address 00004 through to address 00012. 

The program to perform such a transfer is shown below. To run it you need an extender fitted with 16 
channels (if your generator also contains 16 channels). If you do not have an extender you need to 
modify the program so that it will run: 

• Delete lines 30 and 40. 
• Change the first ADS in line 50 to CAS. 
• Change BSC 2/5 in line 80 to BSC 2/3. 
• Change line 130 to read FOR I=l TO 9.-

0 

0 

0 10 Gen asc ii =707 
0 20 Gen-binary=Gen ascii+1 
0 30 OUTPUT Gen ascTi;"CAS BY 73 72 71 70; 
0 40 OUTPUT Gen-ascii;"ADS BY 53 52 51 50; 
0 50 OUTPUT Gen-ascii;"ADS BY 33 32 31 30; 
0 60 OUTPUT Gen-ascii;"ADS BY 13 12 11 10; 
0 70 OUTPUT Gen-ascii;"PAG4 CLO" 
0 80 OUTPUT Gen-ascii;"BSC 2/5 11 

0 90 OUTPUT Gen-ascii· 11 BSA 411 - , 
0 100 OUTPUT Gen ascii· 11 BTR 111 - , 
0 110 DIM D$ [18] 
0 120 D$='"' 
0 130 FOR 1=1 TO 18 
0 140 D$=D$&CHR$(255) 
0 150 NEXT I 
0 160 OUTPUT Gen binary USING 11#,K 11 ;D$;END 
0 170 OUTPUT Gen-ascii·"CLS" - , 
0 180 OUTPUT Gen ascii·"BTR 211 - , 
0 190 DIM S$[2] 
0 200 S$="" 
0 210 FOR J=1 TO 2 
0 220 S$=S$&CHR$(255) 
0 230 NEXT J 
0 240 OUTPUT Gen binary USING 11 #,K11 ;S$;END 
0 250 OUTPUT Gen::::ascii;"TAD 211 

0 260 END 
0 
0 
0 

... 
7-14 

ADS BY 63 62 61 
ADS BY 43 42 41 
ADS BY 23 22 21 
ADS BY 03 02 01 

60 11 

40" 
20 11 

00 11 

0 

0 
0 
0 
0 

0 
0 

0 

0 
0 

0 

0 

0 

0 

0 

0 
0 

0 
0 
0 
0 

0 

0 
0 

0 
0 
0 
0 
0 
0 
0 

Revision 1.0, May 1987 



Generator Fast Binary Transfer 

The function of the program lines is explained below: 

IO 

20 

30/60 

70 

Assign generator ASCII address. 

Assign generator binary address. 

Set up eight segments of four channels each. 

Call up the Data Page, clear all data. 

80 Define the connectors for data transfer. Since each byte has 8 bits, at least 2 connectors have 
to be defined. Here the transfer channels are those contained in connectors 2 to 5, i.e. 16 
channels. 

90 Set address 00004 .as the starting address for the data transfer. 

100 Select the type of transfer. BTR 1 specifies the transfer of channel binary data. 

110 Define a string D$ of size 18 characters. We are going to send 18 bytes of channel data to the 
generator. 

120 Initialize D$ to a string of zero length. (This is good pro~ramming practice, although in this 
case not necessary, since D$ has not previously been used and therefore defaults to zero 
length.) 

130/150 Convert numeric values I to 18 into binary equivalents and store them in the string 0$. 0$ 
starts off with a length of zero. The first time round the loop the variable I equals J and this 
is added to the string. The string D$ then has a length of 1 and contains a binary 1111J111. 
Second time round the loop it has a length of two and contains 11111111 11111111, and so on. 
This way the complete string is built up which is later in the program sent to the generator. 

160 Send binary data contained in D$ to the generator HP-IB binary address, beginning at the data 
transfer start address (defined in line 90 of the program). Length of the data string is given in 
D$ and comes from line 130. 
END: Indicates to the analyzer the end of the data transfer. 

170 Clear all strobe data. 

180 Select the type of transfer. BTR 2 specifies the transfer of strobe binary data. 

190 Define a string S$ of size 2 characters. We are going to send 2 bytes of strobe data to the 
generator. 

200 Initialize S$ to a string of zero length. (This is good programming practice, although in this 
case not necessary, since S$ has not previously not been used and therefore defaults to zero 
length.) 

210/230 Convert numeric values 1 to 2 into binary equivalents and store them in the string S$. S$ 
starts off with a length of zero. The first time round the loop the variable J equals l and this 
is added to the string. The string S$ then has a length of 1 and contains a binary 11111111. 
Second time round the loop it has a length of two and contains 11111111 11111111. 

240 Send binary data contained in S$ to the generator HP-IB binary address, beginning at address 
zero (by default). The length of the data string is given in S$ and comes from line 210. 
END: Indicates to the analyzer the end of the data transfer. 

250 Scroll the data to Top Address of 00002. 
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With the second program we execute a fast binary transfer of data from the controller to the generator, 
then read the data back into the controller. Finally, we send the data out to the generator again. but to 
different memory locations (different connectors) in the generator. 

0 

0 

0 10 DIM Buffer$[256J 
0 20 DIM Buffer2$[256J 
0 30 Buffer$="" 
0 40 Gen asc ii =707 
0 50 Gen-binary=Gen ascii+1 
0 60 OUT~UT Gen ascTi;"CAS DY 33 32 31 30 23 22 21 20;ADS HY 13 12 11 10 03 02 01 00" 
0 70 OUTPUT Gen:=ascii; 11 PAG4 CLO TAD 245" 
0 80 FOR N=1 TO 255 
0 90 Buffer$=Buffer$&CHR$(N) 
0 100 NEXT N 
0 110 OUTPUT Gen_ascii; 11 BSC 0/1 BSA 0 BTR 111 

0 120 OUTPUT Gen_binary;Buffer$;END 
0 130 ENTER Gen binary USING "·K,%,#11 ;Buffer2$ 
0 140 OUTPUT Gen_ascii;"BSC 2/3 BSA 0 BTR 111 

0 150 OUTPUT Gen_binary USING 11 K,#";Buffer2$;END 
0 160 WAIT 5 
0 170 FOR 1=1 TO 10 
0 180 OUTPUT Gen ascii· 11 TAD 11 ·1 

- I I 

0 190 NEXT I 
0 200 WAIT 3 
0 210 OUTPUT Gen ascii·"TAD 245 11 - , 
0 220 END 
0 
0 
0 

The function of the program lines is explained below: 

10 Define a string Buffer$ of size 256 characters for data sent to the generator. 

20 Define a string Buffer2$ of size 256 characters for data received from the generator. 

30 Initialize Buff er$ to a string of zero length. (This is good programming practice, although in 
this case not necessary, since Buffer$ has previously not been used and therefore defaults to 
zero length.) 

40 Assign generator (ASCII) address. 

50 Assign generator binary address. You can assign the binary address directly, but the way we 
have done it here is more convenient as it is always tied to the ASCII address if that should 
change. 

60 CAS: Clear All Segments and set up a new eight channel segment containing channels 
2-0 to 3-3, coded in decimal and data entry allowed (DY). 

ADS: Add Data Segment containing eight channels 0-0 to 1-3, coded in hex, data entry 
allowed (HY). 

70 PAG4: Display page 4, the Data Page 

80/100 

7-16 

CLO: Clear data memory 
TAD 245: Top address (i.e. top of displayed data) is at address 245. 

Converts numeric values 1 to 255 into binary equivalents and stores them in the string 
Buffer$. Buffer$ starts off with a length of zero. The first time round the loop the variable 
N equals I and this is added tp the string. The string Buffer$ then has a length of I and 
contains a binary 00000001. Second time round the loop it has a length of two and contains 
00000001 00000011, and so on. This way a binary up-counter is created, which later in the 
program, is sent to the generator . 
... 
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110 Sets up data connectors for data transfer, sets the starting address for the data transfer, and 
then selects the type of transfer. All these commands are sent to the ASCII address. 
BSC 0/1: D.efines the connectors into which the data will be stored. Since each byte has 8 

bits, at least 2 connectors have to be defined. Here the data is stored to channels 
contained in connectors 0 and 1. 

BSA 0: 
BTR I: 

Specifies the start address for binary transfer as 0. 
Specifies the transfer of Binary Data (not strobe data - that is sent with the 
command BTR2). 

120 Send binary data contained in Buffer$ to the generator HP-18 binary address, beginning at the 
data transfer start address (defined in the previous program line). Length of the data string is 
given in Buff er$ and comes from line 80. 
END: Indicates to the generator the end of the data transfer. 

130 Commands the controller to read from the generator HP-IB binary address into the Buffer2$ 
string. 
USING: Declares the format 

-K =· free field (CR/LF do not terminate the entry) 
# EOI (End or Identify) and LF are item terminators 
% = as for #, except that an END indication is an immediate statement 

terminator. 

140 Sets up connectors 2 and 3 to receive channel data (not strobe data) starting at data transfer 
address 0. The line is the same as line 110, except that now the data is to be sent to generator 
connectors 2 and 3. 

150 Send binary data contained in Buffer2$ (brought back from the generator in line 130) to the 
generator HP-IB binary address, beginning at the data transfer start address (defined in the 
previous program line). Length of the data string is given in Buff er2$ and is the same as that 
of Buff er$. 
END: Indicates to the generator the end of the data transfer. 

160 Program pauses for 5 seconds, giving you time to study the changes on the Data Page of the 
generator. You can change this to PAUSE, in which case you must then restart the program 
with CONTINUE. 

170/190 These lines have nothing to do with the binary transfer itself, but they allow you to see a part 
of the data transferred to the generator. The loop increases the value for the top address. thus 
scanning through the generator data memory. 

200 Wait 3 seconds. You should see the current First and Last Addresses come up, which we set 
up in our previous example. Remember, we have not called up the Standard Set in this 
program. 

210 The Top Address is set back to address 245, allowing you to see the end of the transferred 
data pattern (an up-counter ending with 255, at address 254). 

You could also use the TRANSFER command to send the binary data to the generator. With this 
command, unformatted data can be transferred even faster than with the OUTPUT command used in 
this example. However, the use of the TRANSFER command requires extra programming overhead, and 
to realize its potential fully, also extra hardware . 

... 
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Local, Remote, Local Lockout and Remote Lockout 

To return the generator to local control (from remote). several possibilities exist. You can press the 
-: OCAL softkey, or you can do it remotely from the computer. You can either send the 

BASIC command: 

LOCAL 707, 

where 707 is the HP-IB ASCl.I address. or you can send the low level GTL (Go To Local) HP-IB 
command: 

SEND ?;LISTEN 7 CMD 1. 

Power-up reset also returns the generator to local control. 

To avoid the possibility of data transmissions being interrupted, which can happen if the generator is 
returned to local control via the front panel softkey, it is recommended that local 
lockout be set to disable the softkey. You can do this by sending the BASIC command: 

LOCAL LOCKOUT 7. 

This locks out local operation of all listeners on the HP-IB select code 7 currently in remote mode. If 
you do not wish to perform a blanket lockout, you can do a selective one by sending the low level LLO 
(Local Lockout) HP-IB command: 

SEND ?;LISTEN 7 CMD 17 

The ' LOCAL - - softkey disappears and its function is disabled. The affected device does not 
have to be in remote mode to accept this command. The device can now be brought back into the local 
mode ouly remotely by sending one of the commands forcing the device into local. described above. 
Power-up reset also returns the generator to local control (and enables the softkey). 

To enable the •· · . LOCAL ··· .. softkey, you have to send the BASIC command: 

LOCAL 7. 

This returns all devices on the HP-IB select code 7 to local mode and cancels any existing LOCAL 
LOCKOUTs. The generator can now be operated from the front panel, but will not accept any remote 
commands. To enable remote programming, send the BASIC command: 

REMOTE 707. 

The generator is back to its original state, that is remote programming and front panel operation are 
possible, and the softkey is available. 

For further details on the commands discussed here refer to the BASIC 4.0 Language Reference. 

Summary 

So far in this chapter we have learned how to set up HP-IB addresses, how to program the generator 
from a computer via HP-IB, and how to send data to the generator and read it back to the computer. 

The task of this chapter is not to make you familiar with all of the HP-IB commands but to give you an 
overview of the most important programming techniques. A full listing of all the HP-IB programming 
commands for the generator is given in Chapter 10. Chapter 10 gives an alphabetical listing of all the 
generator HP-IB commands, and also groups the commands into functional sections. 

'· 
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The generator Pages not covered in this chapter are the following: 

• Store Recall Page 
• Miscellaneous Page 
• Macro Data Page 
• Remote Message Page 

The number of HP-IB commands for these Pages is small and the parameters they relate to are not of 
primary importance to the operation of the generator. The Store Recall Page has commands dealing 
purely with the storing and recalling of parameter and address sets. An example of such a command is 
RSS, which has been used extensively in the example programs. The Miscellaneous Page is for 
information only and thus has only one command (to call up the Page). The Macro Data Page provides 
a small amount of extra memory, which is useful when operating the generator from the front panel, but 
becomes relatively unimportant when programming the generator from a computer (equipped with a 
comparatively large memory). The Remote Message Page is the eighth Page and corresponds to the 
blank softkey on the generator SELECT PAGE menu. This Page can be accessed only via the HP-18. 

Additional HP-IB command groups that have not been covered here are the Operation Commands group 
and the Universal Commands group. The commands are covered in Chapter 10, HP-IB Syntax Diagrams. 

If you want to find the syntax of a command not covered here, look it up in the relevant section in 
Chapter 10. For example, to find out the correct syntax for the command to start the generator, turn to 
the Operation Commands Section. 

Our next topic is the generator talker modes, with which the generator can send various information to 
the computer. 
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7-9 Generator Talker Modes 

When addressed as a talker, the generator can send messages of various types to the computer. There are 
six different talker modes: 

TLKl - Generator Status information 
TLK2 - Current Parameter Set (Learn Mode) 
TLK3 - Display Information 
TLK4 - Formatted Data 
TLK5 - Data Page Format 
TLK6 - String Error Identification 

We will now discuss these and consider some examples. 

TLK1 Output Status Information 

When addressed and given the TLKl command, the generator returns a character string which can be 
read into the controller. The format of the string is W, XXXXX, Y, Z, where: 

w 
xxxxx 

y 
z 

status: O=STOP, l=RUN, 2=BREAK 
actual memory address (4-bit in the case of 8180A, 5-bit in the case of 81808 when 
address code is decimal; can also be octal and hexadecimal, in which case the number of 
digits displayed alters accordingly) 
a hex number indicating the highest installed connector number 
the number of timing channel connectors installed 

The simple program below performs this task. Type it into your computer and run it. 

0 0 

0 0 

0 10 Gen=707 0 

0 20 OUTPUT Gen;"TLK1" 0 

0 30 ENTER Gen; A$ 0 

0 40 PRINT A$ 0 

0 50 END 0 

0 0 

0 0 

0 0 

The function of the program lines is explained below: 

IO Assign generator (ASCII) address. 

20 Instruct the generator to function as a talker in mode 2. 

30 Read the data string from the generator. 

40 Display the data string on the computer screen. 

Suppose for example, that you had a generator fitted with four timing channels (capable of RZ format) 
and 12 non-timing (NRZ) channels, and that you had programmed it to stop at address 255. Assuming 
the address code was set to decimal, the character string returned by the generator would then be 
0,00255,3, I. 

Note that after switching on the generator, the current address is undefined, as the RUN mode has not 
been engaged. In this case the ADDRESS field in line 2 of the generator display is empty and the string 

... 
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returned by TLKl mode would contain a -1 in the XXXXX field. Thus the above example would return 
0, -1 ,3, 1. 

TLK2 Output Current Parameter Set (Learn Mode) 

The TLK 2 mode is called the "learn mode". Using this mode, the current parameter settings can be read 
from the generator into the controller. The information sent over is compressed and is not readable by 
the user. It is used for storage and reload of generator parameter settings at a later time. An example of 
such a technique follows in this section. 

To read the parameter settings from the generator, a string array (8) [70] must be dimensioned (an array 
of eight strings, containing 70 characters each) to provide storage for the generator parameter 
information. This particular string array format corresponds exactly to the internal storage structure of 
the generator. 

The following program reads the generator parameters to the computer (and displays the resulting 
compressed information on the computer's screen). Type the program into your computer and run it. 

0 0 
0 0 
0 10 DIM 8$(8)[70] 0 
0 20 Gen=707 0 
0 30 OUTPUT Gen;"TLK2" 0 

0 40 FOR 1=1 TO 8 0 

0 50 ENTER Gen; 8$(1) 0 
0 60 PRINT 8$(1) 0 

0 70 NEXT I 0 

0 80 END 0 

0 0 

0 0 

0 0 

The function of the program lines is explained below: 

I 0 Define a string array of 8 strings, each containing 70 characters. 

30 Instruct the generator to function as a talker in mode 2. 

40/70 Read the data from the generator one string at a time and display it on the computer 
screen. As you see, the information is not readable. 

Exercise • Storing Generator Parameters to and Recalling from Computer Memory 

.... 

This exercise uses TLK2 mode to extract the current parameter set from the generator, then 
modifies the parameter set and finally downloads the original parameter set to the generator. Note 
that on restoring the parameters to the generator, Parameter Set 3 is overwritten with the new 
parameters (old information is lost). Type the program below into your computer and run it. 
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0 

0 

0 
0 
0 
0 
0 

0 

0 

0 
0 

0 

0 

0 

0 

0 
0 

0 

10 DIM 8$(8)[70] 
20 Gen=707 

Generator Talker Modes 

30 OUTPUT Gen;"PAG3 CAS BY 33 32 31 30 23 22 21 20 13 12 11 10 03 02 01 00 11 

40 OUTPUT Gen; "TLK2 11 

50 FOR 1=1 TO 8 
60 ENTER Gen;8$(1) 
70 NEXT I 
80 WAIT .5 
90 OUTPUT Gen;"RSS 11 

100 WAIT .5 
110 FOR J=1 TO 8 
120 OUTPUT Gen;B$(J) 
130 NEXT J 
140 END 

0 

0 

0 

0 
0 
0 

0 
0 

0 
0 

0 

0 
0 

0 

0 

0 

0 
0 

0 

The function of the program lines is explained below: 
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10 Define a string array of 8 strings, each containing 70 characters. 

30 Display the Output Page. Set up a single segment containing 16 channels. 

40 Instruct the generator to function as a talker in mode 2. 

50/70 Read the data from the generator one string at a time (and store it in the string array 
B$). 

90 Modify the current parameter set by recalling the Standard Set. 

I W/130 Download the original parameter set to the generator, (overwriting the Standard Set). 

Exercise · Storing Generator Parameters to Disc 

The generator allows you to store up to three different parameter sets in its memory. If you have 
a lot of different tests to perform, you may need to hold more than this number. Using discs as a 
storage media allows you to store as many parameter sets as you need. 

We are going to use a short program to do this. The technique is similar to that of the previous 
example, except that now we are going a stage further and storing the received parameter set to 
disc. But first, we need to create an empty file on our disc, into which 'Ne are going to store the 
parameter set. For each parameter set a new disc file is needed. 

The disc file where we shall store the parameter set is a binary data (bdat) file. To create a binary 
data file on the current disc (the one that would be accessed without changing the Mass Storage 
ld~ntifier - for details see the BASIC 4.0 Language Reference Manual), type into your computer: 

CREATE BDAT "PARSET_GEN" ,3 IENml 

where PARSH_ GEN is the name we have just given to the new disc file that is going to hold the 
generator parameter set, and 3 specifies the file size as three sectors. We do not need more than 
three 256 byte sectors to store the eight strings. 

The program that does the storing of a parameter set uses TLK2 mode to load the current 
parameter set (the one the generator is working with) and stores it into a string array in computer 
memory. It then assigns an output path to the disc file PARSET_GEN and sends the array data to 
the output file via the assigned output path. The generator parameter set is now stored on disc . 

.... 
Revision 1.0, May 1987 



Generator Talker Modes 

The second part of the program (which would normally be executed later) reads the disc file and 
writes the data to another array in the computer's memory. It then sends the data to the generator, 
where it is immediately available for use in the current parameter set. Note that on restoring the 
parameters to the generator, Parameter Set 3 is overwritten with the new parameters (old 
information is lost). 

Type up the following program and run it. 

0 0 

0 0 

0 1000 Gen=707 0 

0 1010 DIM A$(1:8)[68] 0 

0 1020 DIM B$(1 :8)[68] 0 

0 1030 OUTPUT Gen;"PAG3 CAS BY 33 32 31 30 23 22 21 20 13 12 11 10 03 02 01 00" 0 

0 1040 OUTPUT Gen;"TLK2" 0 

0 1050 FOR I= 1 TO 8 0 

0 1060 ENTER Gen;A$(1) 0 

0 1070 NEXT I 0 

0 1080 ASSIGN iilFi le TO "PARSET GEN" 0 

0 1090 OUTPUT iilFile;A$(*);END 0 

0 1100 ASSIGN iilFile TO* 0 
0 1110 0 

0 1120 0 

0 2000 WAIT 1 0 
0 2010 OUTPUT Gen;"RSS" 0 

0 2020 WAIT 1 0 

0 2030 0 

0 2040 ! 0 

0 3000 ASSIGN iilFile TO "PARSET GEN" 0 

0 3010 ENTER iilFile;B$(*) 0 

0 3020 ASSIGN iilFile TO* 0 

0 3030 FOR J=1 TO 8 0 

0 3040 OUTPUT Gen;B$(J) 0 

0 3050 NEXT J 0 

0 3060 END 0 

0 0 

0 0 

0 0 

The function of the program is as follows: 

1000 Assign generator (ASCII) address. 

1010 Dimension a string array A$ having 8 lines of 70 characters each, starting with 
line 1 and ending with line 8. This array will hold generator parameter set data 
to be sent to disc. 

1020 Dimension a string array 8$ having 8 lines of 70 characters each, starting with 
line I and ending with line 8. This array will hold generator parameter set data 
to be retrieved from disc. 

1030 Call up the Output Page and set up a single segment containing 16 channels. 

1040 Instruct the generator to function as a talker in mode 2. 

1050/1070 Read the parameter set from the generator, one line at a time and store it to a 
string array B$. 

1080 Assign an 1/0 path name to the disc file PARSET_GEN. 

1090 Output the contents of array A$ to the above defined 1/0 path. 
END: specifies end of data transfer. 
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llOO Close the disc file PARSET GEN. 

2000/2020 Simulate the presence of other code by introducing two wait statements. 
Modify the channel configuration by recalling the Standard Set. 

3000 Assign an 1/0 path name to the disc file PARSET _GEN. 

3010 Read the disc file to the string array B$. 

3020 Close the disc file PARSET GEN. 

3030/3050 Write the contents of the array B$ to the generator one line at a time. The 
original channel configuration is again displayed on the Output Page. 

In this program we have downloaded to the generator the same parameters that we 
previously uploaded from it to the computer - a seemingly pointless operation. In practice, 
different parameter sets would be downloaded to the generator in between as has been 
simulated here in lines 2000 to 2020. 

TLK 3 Output Display Information 

The TLK 3 mode enters the actual display information of the generator into the controller. Thus using 
this mode, you can display any of the seven main generator Pages on the computer screen. Prior to the 
data transfer a string variable must be dimensioned in the controller, and the line on the generator 
display at which the transmission is to start has to be defined. _ 

The following example program selects the generator Output Page and the starting line number to be 
displayed. It then calls up talker mode 3 and reads the generator display one line at a time, displaying it 
on the computer screen. Type the program into your computer and run it. 

0 0 

0 0 
0 10 DIM 8$[55] 0 

0 20 Gen=707 0 

0 30 OUTPUT Gen; "PAG3 LIN1 TLK3" 0 

0 40 FOR !=1 TO 17 0 
0 50 ENTER Gen, 8$ 0 

0 60 PRINT 8$ 0 

0 70 NEXT I 0 
0 80 PRINT 0 
0 90 END 0 
0 0 

0 0 

0 0 

The function of the program lines is explained below: 

7-24 

10 Define a string array containing 55 characters (the generator display contains 55 columns). 

30 Select the Output Page, set line I of the generator display as the first line to be transferred 
and instruct the generator to function as a talker in mode 3. 

40/70 Read the data from the generator display one line at a time and send it to the computer 
screen. Note that in order to prevent the display on the computer from scrolling upwards, 
"I" cannot be greater than 17. The generator screen contains 26 lines, but it is meaningful to 
display only 23 of them, since the rest give only the softkey information and that is always 
the same when the generator is being accessed remotely. 

Channel labels are sent in lower case if that channel is set to complement. 
.... 
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TLK 4 Output Formatted Data 

The TLK 4 mode outputs the contents of the specified word of the generator data memory, formatted 
according to the actual channel configuration and coding settings of the generator. The information 
sent over can be used for storage and reload of generator data at a later time. 

There already is means of loading data to or retrieving it from the generator - the Fast Binary Transfer 
Mode. This, however, can only be used by computers which support the transfer of binary data. The 
HP 9000 Series 200 and 300 family of technical computers all have this capability. Talker Mode 4 can 
be used by computers that can transfer only ASCII data. In addition, the data is already correctly 
formatted, which makes it ideal for short transfers. The Fast Binary Transfer Mode is very much faster 
than the TLK4 ASCII transfer, however there is a certain initial software overhead to consider, which 
may make it less attractive for transferring small amounts of data. 

The following example program displays the Data Page on the generator screen and repeats it on the 
computer screen. Type it into your computer and run it. 

0 0 
0 0 
0 10 DIM 8$ [78] 0 
0 20 GEN=707 0 

0 30 OUTPUT Gen;"PAG4 TAD999 TSA999 TLK4" 0 
0 40 FOR 1=1 TO 17 0 
0 50 ENTER Gen; 8$ 0 
0 60 PRINT 8$ 0 
0 70 NEXT I 0 

0 80 PRINT 0 
0 90 END 0 
0 0 

0 0 
0 0 

The function of the program lines is explained below: 

IO Define a string containing 78 characters (the maximum width of display obtainable from 
the generator and displayable on computer screen). 

30 Select the Data Page with Top Address at 999. Transfer Start Address is also 999. This 
means that both screens will display data at address 999 at the top. Instruct the generator 
to function as a talker in mode 4. 

40/70 Read the data from the generator memory one word at a time and display it on the 
compute1' screen. Note that in order to prevent the display on the computer from scrolling 
upwards, "I" cannot be greater than 17. This displays a generator screenful of data. 

Having run the program and compared the two displays, you will see that the display 
format on the computer screen is a little different from that of the generator display, since 
the mnemonics for the programming commands TSA (Transfer Start Address) and FOR 
(Formatted data) are also sent out by the generator. (These commands have already been 
discussed in Section 7-7, Data Page Programming.) The reason is that the data is already in 
the format necessary for po$sible downloading back to the generator ASCII address at a 
later date. A technique similar to the one used with TLK2 to store the current parameter 
set on disc could also be used here. 

If your generator contains more channels or segments than can fit on the Data Page, it will 
display a warning message Display incomplete. This message will also be sent to the 
computer. Storing formatted data containing this message for later re-use is meaningless as 
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some of the data is Jost. Refer to the very end of Section 3-7, Data Page, to see how to 
deal with this problem. 

TLK 5 Output Data Page Format 

In TLK 5 mode, the generator transmits one string for every channel segment. It contains coding 
information, entry YES/NO information and the channel configuration. The last string contains the 
address counter coding and whether SYE or SNE (Strobe Entry Yes/No). The information sent over can 
be used for storage and reload of generator channel configuration at a later time. Also here it is possible 
to use a technique similar to the one used with TLK2 to store the current parameter set on disc. 

The following program sets up enough channels to completely fill the generator screen. It then reads the 
channel configuration back to the computer and displays it on its screen, one line per segment. Type the 
program into your computer and run it. 

0 0 

0 0 

0 10 DIM 8$ [53] 0 

0 20 Gen=707 0 
0 30 OUTPUT Gen;"CAS HY 33 32 31 30 23 22 21 20 13 12 11 10 03 02 01 00 11 0 

0 40 OUTPUT Gen;"ADS DY 33 32 31 30 23 22 21 20 11 0 

0 50 OUTPUT Gen;"ADS BN 13 12 11 10; ADS BY 03 02 01 00 11 0 

0 60 OUTPUT Gen;"ADS BY 33 32 31 30 23 22 21 20 13 12 11 10 03 02 01 00 11 0 

0 70 OUTPUT Gen; "ADS BY 33 32 31 30 23 22 21 20 13 11 0 

0 80 OUTPUT Gen;"HEX SNE" 0 

0 90 OUTPUT Gen; 11 PAG4 TLK5 11 0 

0 100 FOR I =1 TO 7 0 

0 110 ENTER Gen;B$ 0 

0 120 PRINT B$ 0 

0 130 NEXT I 0 

0 140 PRINT 0 

0 150 END 0 

0 0 

0 0 

0 0 

The function of the program lines is explained below: 

7-26 

10 Define a string containing 53 characters (maximum length of string that can be sent by 
the generator assuming a maximum segment size of 16 channels). 

30 CAS HY: Clear all segments (data channels) and set up a 16-channel data segment from 
3-3 to 0-0, coded in hex, data entry allowed. 

40 ADS DY: add an 8-channel data segment from 3-3 to 2-0, decimal coded, data entry 
allowed. 

50 ADS BN: add a 4-channel data segment from 1-3 to 1-0, binary coded, no data entry 
allowed. 
ADS BY: add a 4-channel data segment from 0-3 to 0-0, binary coded, data entry 
allowed. 

60 ADS BY: add a 16 channel data segment from 3-3 to 0-0, binary coded, data entry 
allowed. 

70 ADS BY: add a 9 channel data segment from 3-3 to 1-3, binary coded, data entry 
allowed. This way, the whole of the generator screen is filled with segments, without 
the display being incomplete . 

... 
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80 HEX: The address field is coded in hex. 

90 

100/130 

SNE: Strobe Entry N - not allowed. (SYE would mean Strobe Entry Yes - allowed.) 

Calls up the Data Page. Instructs the generator to function as a talker in mode 5. 

Read the format data one string at a time and display it on the computer screen. The 
upper bound in the FOR/NEXT loop is the number of data segments +l. We have set 
up six data segments, thus we shall need to output seven strings to the screen. In other 
words, we always have to read in one more string than there are data segments. 

Each string, except the last one, gives the full details of a data segment. Note that even 
the strings of those segments not shown (or not completely shown) on the generator 
screen and causing the warning Display incomplete are sent to the computer and 
displayed tliere. We could do that for instance by .adding one more channel to the sixth 
segment. 

The last string gives details of the address code (in this case HEX, but can also be DEC 
or OCT}, and Strobe Entry (in this case entry is not allowed - N, but entry can. also be 
allowed - Y). 

TLK 6 Output String Error Identification 

TLK 6 mode instruct the generator to transmit an error code, in case an illegal message string was sent to 
the generator. The value of the number returned following a TKL 6 instruction identifies the position 
of the erroneous character in the message string. 

In the example below, the number returned will be 19. This means that the 19th character was illegal; 
specifically the 6 indicating "Cycle Mode 6" is an error because that mode does not exist. 

0 0 

0 0 

0 10 GEN=707 0 

0 20 OUTPUT GEN;"FAD 10 LAD 100 CYM6" 0 

0 30 OUTPUT GEN; 11 TLK6 11 0 

0 40 ENTER GEN;! 0 

0 50 PRINT I 0 

0 60 END 0 

0 0 

0 0 

0 0 

The function of the program lines is explained below: 

20 Create an error by sending a non-existent command (CYM6). 

30 Instruct the generator to function as a talker in mode 6. 

40 Read the number that has been output by the generator. 

50 Display the number on the computer screen. 

You can also dimension a string B$ of 7 characters at the beginning of the program and then read the 
complete string from the generator. The result printed out would in this case then be SRQ 019. 

This mode would normally be used when debugging a program to control the generator. The simple 
program above has only one txirameter programming line, so it is easy to see where the error has 
occurred. In a larger program, talker mode 6 alone would not help much to identify the error. 
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Therefore it would be part of an interrupt service routine, called by the generator Service Request. (The 
Service Request is covered in the next section.) 

Note that the error indication remains inside the generator even if the error is no longer present, until it 
is replaced by another error indication. If you perform TLK 6 immediately after switch-on, the mode 
returns a value of zero. 
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7-10 Generator Service Request Messages - Status Byte 

When the generator detects an error condition, it responds by requesting service. Condit.ions causing 
service requests include syntax errors, incorrectly formatted statements, addressing hardware which is not 
installed, and operator action via the SRQ softkey. Any of these will result in the SRQ line of the HP-IB 
being set true, and SRQ will be displayed at the top of the generator's display area in line 1. 

The generator can then be "serial polled". For HP 9000 Series 200 and 300 computers, the command is 
SPOLL (HP-IB address). In response the generator outputs an 8 bit Status Byte onto the HP-IB. The byte 
can then be decoded and interpreted by the computer. 

The Status Byte is encoded as follows. The upper nibble is made up of the four most significant bits 
DIO 5 to DIO 8 (Data 1/0 lines when referring to HP-IB). These bits are encoded singly and each 
represents an error condition or 'a warning. The bits come up independently of each other, therefore 
several of them can come up at the same time. The lower nibble is made up of the four least significant 
bits DIO 1 to 010 4. These bits form a 4-bit code, giving 16 different error messages. The complete list 
of error and warning messages is given in Table 7-1. 

Table 7-1. Status Byte Messages 

STATUS BYTE ERROR OR WARNING MESSAGE 

Upper Nibble 
DIO 8 Status is BREAK (updating every 50 ms or at UPD·Update Screen) 
DIO 7 Request Service 
DIO 6 Hardware or Compatibility Error 
DIO 5 Status is RUN (updating every 50 ms or at UPD · Update Screen) 

Lower Nibble 
DI Os 4 3 2 1 
(0) 0 0 0 0 User Service Request from SRQ softkey 
( 1) 0 0 0 1 Syntax Error 
(2) 0 0 1 0 Unexpected Unit 
(3) 0 0 1 1 Statement not complete (missed number or unit) 
(4) 0 1 0 0 String not terminated 
(5) 0 1 0 1 Range overflow 
(6) 0 1 1 0 Illegal Sign 
(7) 0 1 1 1 Illegal Unit 
(8) 1 0 0 0 Hardware not installed 
(9) 1 0 0 1 Illegal Channel Number 

(10) 1 0 1 0 Entry not allowed 
(11) 1 0 1 1 Formatter Error 
(12) 1 1 0 0 Parameter Set Destroyed 
( 13) 1 1 0 1 Timing Incompatibility Error 
( 14) 1 1 1 0 Level Incompatibility Error 
(15) 1 1 1 1 GET either not at all, or not immediately executed * 

(*) GET is an HP-JB programming command. For details see Chapter 10, HP-18 Syntax Diagrams. 

Additional details concerning the Status Byte are as follows: 

• The generator provides a single level of error reporting. A serial poll of the generator 
returns the last error detected. The previous errors, if any, are lost. It is therefore up to the 
programmer to structure his software in such a way as not to lose any of the error messages. 
This may for instance take the form of a subroutine call to a Status Byte interpreting code 
after each generator programming line or after a group of programming lines. Another 
approach may be an interrupt service routine to catch the errors as they occur . 

... 
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• A timing error or a swi.ng error is flagged by the Hardware or Compatibility Error bit (010 
6) in addition to the Timing Incompatibility Error code (I IOI) oi· the Level Incompatibility 
Error code (1110). As long as one of these errors is present, 010 6 remains set even if 
another error subsequently occurs, resulting in a different error code being returned. 

Note however that, if you use a service routine which executes immediately in response to 
an interrupt on the SRQ control line on the HP-IB, you need to include a small delay (of say 
0.1 s) before you serial poll the generator. Otherwise it is possible that the SPOLL will 
execute before DIO 6 gets set and the Hardware or Compatibility Error message will be lost. 

• The Status Byte buffer is not "emptied" when read by the serial poll. In absence of a change 
in status, the old status is returned in response to a serial poll. A change in status is signaled 
by the Request Service bit (DIO 7). When this bit is set the returned error is new. 

• You can disable the SRQ interrupt and the Service Request bit (DJO 7) relating to the Timing 
Incompatibility Error (value 13 decimal) and the Level Incompatibility Error (value 14 
decimal) by sending the JSR 2 command before you send any timing or level commands: 
The Hardware or Compatibility Error bit (DIO 6) is not affected. To restore error reporting 
on these parameters, send the JSR l command. 

The following program can be used to decode the individual messages from the Status Byte. Some of 
the program's features have not been used (certain lines have been deactivated - turned into comments) 
so as not to make the error printout too cluttered. However, you can activate them to see their effect 
on the error message printout. 

The program uses an interrupt service routine which is executed on receipt of an interrupt sent by the 
generator whenever it detects a problem of some sort. The program masks off all the bits of the 
Interrupt Enable Mask Register except bit 1, the SRQ bit. When a programming error is detected by the 
generator (or any other addressed device on the bus), the HP-IB SRQ control line is activated until an . 
SPOLL is sent to the relevant device. The device then replies by sending the Status Byte onto the bus. 

The program consists of three main parts. The first part is the parameter programming part, where 
various HP-IB commands are sent to the generator. The second part is the interrupt service routine, 
which decodes the Status Byte sent by the generator. The third part is the data for the service routine, 
which contains the error and warning messages. 

If there are more devices on the HP-18, which is normally the case in a test setup, then the program must 
poll each device on the bus to find out which one has requested service. It is the device that has Bit 6 
(DIO 7) of the Status Byte set. Only then can the correct Status Byte be read and decoded. The program 
below polls only the generator, as there are no other instruments in our setup . 

... 
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READ Error mess$(*) 
Gen=707 -
ON INTR 7 GOSUB Srq 
ENABLE INTR 7;2 
! 
!================================================================= 

OUTPUT Gen;"PAG4 CYM1" 
OUTPUT Gen;"HEX FAD 0 LAD F TAD 0" 
OUTPUT Gen;"CAS HY 33 32 31 30 23 22 21 20 13 12 11 10 03 02 01 00 
OUTPUT Gen;"ADS DY 33 32 31 30 23 22 21 20" 
OUTPUT Gen;"ADS BN 13 12 11 10;ADS BY 03 02 01 00" 
OUTPUT Gen;"ADS BY 33 32 31 30 23 22 21 20 13 12 11 10 03 02 01 00 
OUTPUT Gen;"ADS BY 33 32 31 30 23 22 21 20" 
OUTPUT Gen;"SNE" 
PRINT 
STOP 

!================================================================= 

Srq: ! 
C=SPOLL(Gen) 

!PRINT "Status Word is ";C,IVAL$(C,2) 
! 
IF BINANDCC,128) THEN 

PRINT "Status is BREAK (updating every 50 ms or at UPD)" 
END IF 
! 
IF BINANDCC,64) THEN 

PRINT "WARNING: Request Service" 
ENO IF 
! 
IF BINANDCC,32) THEN 

PRINT "WARNING: Hardware or Compatibility Error" 
END IF 

IF BINAND(C,16) THEN 
PRINT "Status is RUN (updating every 50 ms or at UPD>" 

END IF 

!==========:====================================================== 
! 
DIM Error mess$(0:15)[80J 
PRINT Error mess$(BINANDCC,15)) 
BEEP -
ENABLE INTR 7;2 
RETURN 
! ................................................................ . 
DATA "User Service Request from SRQ softkey" 
DATA "WARNING: Syntax Error" 
DATA "WARNING: Unexpected Unit" 
DATA "WARNING: Statement not complete (missing number or unit)" 
DATA "WARNING: String not terminated" 
DATA "WARNING: Range Overflow" 
DATA "WARNING: Illegal Sign" 
DATA "WARNING: Illegal Unit" 
DATA "WARNING: Hardware not installed" 
DATA "WARNING: Illegal Channel Number" 
DATA "WARNING: Entry not allowed" 
DATA "WARNING: Formatted Error" 
DATA "WARNING: Parameter Set Destroyed" 
DATA "WARNING: Timing Incompatibility Error" 
DATA "WARNING: Level Incompatibility Error (Swing Error)" 
DATA "WARNING: GET either not at all, or not immediately executed" 
END 
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The function of the program lines is explained below: 

10 Read error messages stored under DAT A in lines 500 to 650. 

20 Assign generator (ASCII) address. 

30 Trap interrupt at HP-JB interface select code 7 (that means an interrupt from any device 
connected to that HP-IB, including the generator) and execute subroutine Srq. 

40 Enable the SRQ B,it in the Interrupt Enable Mask Register of HP-IB interface with select 
code 7 as the only source of interrupt to the computer. 

80/150 Program the generator. 

170 Stop the program. The program is now effectively at its end. 

210 Start of interrupt service routine Srq. The routine reads the status byte and decodes it 
into individual warning and status messages. 

220 Introduce a wait statement of lOOms to give the generator enough time to set the 
relevant Status Byte bits (according to error). 

230 Perform serial poll on the generator and read the status byte into variable C. 

240 Print the Status Byte encoded in binary (prints also eight leading zeros). This line is not 
needed for printing out error messages and is therefore not activated. 

260/280 Mask off all bits except for DIO 8. If this bit is true, print out the message. 

300/320 Mask off all bits except for DIO 7. If this bit is true, print out the message. These lines 
cause the "Request Service" message to come up every time any of the other messages are 
output. Therefore the lines have been disabled. 

340/360 Mask off all bits except for DlO 6. If this bit is true, print out the message. 

380/400 Mask off all bits except for DIO 5. If this bit is true, print out the message. 

440 Dimension a string array of 16 lines, each 60 characters long (the length of the longest 
warning message). The array must start at 0 and finish at 15, and the messages listed in 
lines 500 to 650 must remain in the order shown, so that the correct message is output in 
response to an interrupt. 

450 Mask off all bits of the status byte except for the low nibble (the least significant four 
bits) by performing a binary AND of the status byte with 00000000 00001111 (variable C 
contains 16 bit data). Index the string array by the resulting value and print out the 
accessed string - the warning message. 

460 Attract attention to each warning message with a beep. 

470 Enable interrupts so that the service routine can be executed next time the generator 
issues an interrupt. 

480 Return to the main program (lines above the Interrupt service routine). 

500/650 Sixteen messages which can result from the least significant four bits of the status byte. 

As the program stands, the interrupt service routine will not be executed because there are no errors in 
the parameter programming part. All that will happen is that the parameters contained in the program 

"· 
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will be downloaded to the generator and the program will stop. You can activate the service routine by 
introducing errors into the parameter programming part. 

Experiment' on your own, or try out the following changes and additions to obtain a selection of error 
and warning messages on the computer screen. 

80 OUTPUT Gen; 11 PAG4 CYM6 11 

90 OUTPUT Gen;"HES FAD 0 LAD F TAD 011 

100 OUTPUT Gen;"CAS HY 33 32 31 30 23 22 21 20 1 12 11 10 03 02 0100" 
110 OUTPUT Gen;"ADS DY 33 32 31 30 23 22 21 20·ADS DY" 
130 OUTPUT Gen;"ADS BY 33 32 31 30 23 22 21 20 1 13 12 11 10 03 02 01 50" 
140 OUTPUT Gen;"ADS BY 33 32 31 30 23 22 21 24" 
151 OUTPUT Gen;"LOLA 1MS" 
152 OUTPUT Gen; 11 PAG2 FRQ 5MHZ WID 2C 200NS" 
153 OUTPUT Gen;"HILA 0.2V LOLA -0.25V" 

The following error messages appear as a result of the errors in the above program lines. 

WARNING: 
WARNING: 
WARNING: 
WARNING: 
WARNING: 
WARNING: 
WARNING: 
WARNING: 
WARNING: 

Range Overflow 
Syntax Error 
Statement not complete (missing number or unit) 
Hardware not installed 
Illegal Channel Number 
Illegal Unit 
Hardware or Compatibility Error 
Timing Incompatibility Error 
Level Incompatibility Error (Swing Error} 

The last two massages can be suppressed by including the following line in the program: 

75 OUTPUT Gen; 11 1 SR 211 

Restore the error reporting by sending the JSR l command. 

If you are writing a large test program, it is reasonable to assume that there will be a few bugs in it. An 
interrupt routine such as the one in this program will trap the bugs, but will not help much in locating 
them quickly. It is therefore of benefit to include a serial poll command with the Status Byte 
interpreting code and a position pointer after each parameter programming section until the test 
program has been debugged. 

Note that the generator issues a service request when it detects an erroneous HP-IB programming 
command on a line. When there are more than one of these per programming line, the generator does 
not flag the second and subsequent errors. However, as long as there is at least one erroneous command 
on a program line, the generator flags up an error, and you can then check the line for correctness. 

'· 
Revision 1.0, May 1987 7-33 



... 



Introduction 

Chapter 8 
Analyzer Programming 

8-1 Introduction 

In this chapter we are going to discuss analyzer remote programming using the HP-IB (Hewlett-Packard 
Interface Bus). For a more detailed overview of the HP-IB refer to Section 7-1. 

The analyzer is programmed by means of HP-IB commands, sent to it from the controller. In this way 
every operating parameter can be accessed. Analyzer programming is therefore independent of the 
controller or the programming language used. Programming the analyzer is very similar to programming 
the generator. Thus, if you have read the previous chapter, Generator Programming, then the concepts 
of analyzer programming will be clear to you. 

The analyzer is supported by the HP 9000 Series 200 and 300 Family of Technical Computers. HP 
BASIC is used as the programming language. You can use HP BASIC and instrument HP-18 commands 
to write your own test routines and programs. 

If you do not wish to write your own test programs, you can turn to the HP 81810S System Software, 
which supports systems ranging from a single generator and analyzer, right up to large installations of 
multiple generators and analyzers. The System Software allows interactive or "batch" testing of devices 
and can be used by people with little programming experience. It is written in HP BASIC and is 
therefore an open system. For further information refer to the System Software User Manual. 

HP·IB Cable Connection 

The available HP-IB cables are the following: 

HP 10833A - 1.0 m (3.3 ft) cable 
HP 108338 - 2.0 m (6.6 ft) cable 
HP I 0833C - 4.0 m ( 13.2 ft) cable 
HP 108330 - 0.5 m (l.6 ft) cable 

To connect the analyzer to the computer, simply plug either end of one of the above cables into the 
HP-IB connector of the computer and the analyzer and tighten the retaining screws using your fingers. 
At the computer end you will probably already have a connection to the disc. So plug the new cable 
into the one already present. 

The devices making up your system (generators, analyzers, computer, disc and so on) can be connected 
together in any configuration (star, linear or both) as long as the following rules are observed: 

• The total number of devices connected to one computer HP-IB interface is not greater than 15. 
• The total length of all cables used is not greater than two meters times the number of devices 

connected together, up to a maximum of 20 meters. 

If your individual cable lengths exceed 4 meters, ref er to operating guidelines in the IEEE Standard 
488-1978. Do not stack more than three cable connector blocks together on any HP-IB connector. The 
resultant leverage can exert excessive force on the mounting panels. Make sure that all connectors are 
fully seated and that the lock screws are firmly finger tightened. Do not use a screwdriver to tighten the 
lock screws. You may use a screwdriver to release the screws . 

... 
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8-2 Analyzer HP-IB Addresses 

The analyzer is connected to a controlling computer by means of the HP-IB. The analyzer will not be 
the only piece of equipment connected. There will most probably be a generator and a disc drive, and 
there may also be a testhead, other generators or analyzers, a printer and so on. Each device must 
therefore have its own address, which the computer can select in order to communicate with that device. 

Similarly to the generator, the analyzer has two HP-IB addresses, and 2 modes of remote operation based 
on the two addresses. 

HP-IB ASCII Address 

The ASCII address is used by the computer to communicate with the analyzer in the ASCll mode in 
which data, and parameter and mode settings are transferred over the bus as a series of ASCII bytes. 
The ASCII message is then interpreted by the instrument and executed. 

The HP-IB ASCII address can be set directly on the HP-IB address switches on the back panel of the 
analyzer. If you wish to find out the current setting of this address, you can either look at the address 
switches (shown in Figure 8-1), or read it on the Miscellaneous Page of the instrument, which is shown in 
Figure 8-2. To access the Miscellaneous Page, switch on the instrument and press the PAGES key 
followed by the sof tkey. 

There are five binary HP-IB address switches, giving an address range of 00000 to 11101 binary, or 0 to 
29 decimal. Settings of 11110 and 11111 binary or 30 and JI decimal are illegal. The switches are 
marked "l" and "O". To change the HP-IB ASCII address, slide the switches to the appropriate position 
using a pointed object, such as a small screwdriver. 

.... 

8-2 

NOTE 

You can change the setting of the address switches with power on. 
Any changes will take effect within two seconds, unless the 
analyzer is currently communicating via the HP-IB, in which case 
they will take effect when the HP-IB is no longer busy. If for any 
reason (bus contention for instance) the HP-IB is blocking an 
address change, press the RESET key on the computer keyboard to 
release the bus. 

NOTE 

·The address immediately following an analyzer ASCII address may 
not be assigned to any device on the bus. 

NOTE 

When changing the switch setting or connecting a number of 
instruments to one computer, make sure that every device on the 
bus has a unique address. This includes also the address of the 
HP-IB interface card of the active controller (the computer), 
which has a factory setting of 21. Therefore avoid setting the 
ASCII address switches to either 21 or 20 (see HP-IB Binary 
Address later), otherwise bus contention problems will occur . 
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If you suspect that the address of the HP-18 interface card has been changed, you can find out the new 
address with the command: 

STATUS SC,3;N_v 
PRINT N v 

where SC is the HP-18 interface select code, currently set to 7, and 3 is the HP-IB Status Register 3 
which contains the HP-18 address. N _ v is any valid name for a numeric variable. 

For more details on the command and the Status Register refer to the BASIC 4.0 Language Reference. 
Select codes are covered in the next section. 

Figure 8-1. Analyzer HP-IB Address Switches 

( 8182B I Clook 
Status IDLE ' 
Stored Words 00000 I 

HP-IB Binary Address 

MISCELLANEOUS -------- I 
Autoex it OFF 
Cursor & Top Addr LINKED 
Display Brightness 111111111 

------FOR INFORMATION ONLY------

HP-IB ASCII Address 
HP-IB Binary Address 

Total Channels 
Installed Connectors 

03 
04 

32 
01234567 

Select Further----------------

, Autoe10 t: ·. Cu.r::-.& Top Add Brightness 

·:- <Store · · · "Ret:al l· 

Figure 8-2. Miscellaneous Page 

The binary address is used to transfer blocks of binary data at high speed between the computer and the 
analyzer. This is covered later in Section 8-7, Analyzer Fast Binary Transfer. 

There are no switches on the analyzer to set the binary address. Whatever the setting of the ASCII 
address, the binary address is always one higher than the ASCH address. This is why you cannot allocate 
the address immediately following the instrument's ASCII address to any other device on the bus. The 
binary address is also displayed on the Miscellaneous Page . 

... 
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8-3 Concept of HP-IB Programming - Analyzer 

The instrument is programmed by sending the appropriate listen address plus an HP-IB program 
command which might be followed by numerical values and units. The technique is identical to that 
used by the generator. If you are not familiar with it, read Section 7-3 of this manual first. 

Select Code 

The Select Code considerations are the same for the analyzer as for the generator. They are explained in 
Section 7-3 of this manual. 

Since the analyzer is connected to the same bus as the generator, its HP-18 address prefix (the Select 
Code) will be the same as for the generator. In our case it will therefore be 7. Since the analyzer has the 
HP-IB ASCII address set to 03, then in order to recall the analyzer Standard Set, for instance, we need to 
type into the computer the following: 

OUTPUT 703; II RSS II IENTERI 

Exercise • Setting Analyzer Operating Mode 

Set the Operating Mode of the analyzer to Trigger Start Compare. 

The HP-IB programming command for the Operating Mode is OPR and it has to be followed by a 
number, in this case 3. Type in the following: 

OUTPUT 703; "QPR 3 11 IENTERI 

No.:e that you have just programmed a parameter interactively, without actually writing a program. 
Note also that it is not necessary to call up -a specific page prior to programming a parameter. 
Every parameter is directly accessible. 

As was the case with the generator, the normal operating softkeys have disappeared and the following 
softkeys have appeared in their place: 

, ' , SRQ "· 

This happens whenever an HP-18 command has been sent to the instrument, and means that the 
instrument is now in the remote mode. The instrument does not respond to any front panel controls. 
To bring it back to the local mode, press the soft.key . The operating soft.keys return 
and you can operate the instrument from the front panel. 

The SRQ -· soft.key sends a Service Request to the computer. We shall cover the Service 
Request later in this chapter. 

•1 • LOCAL ... You can now check by pressing the 
Operating Mode has been set as programmed. 
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softkey and selecting the Control Page, that the 
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NOTE 

Similarly to the generator, the analyzer accepts a new 
programming line only after it has settled at the values of the 
previous one. Therefore, the programmer need not worry about 
settling times of the instrument. 

We will discuss more analyzer programming commands as we go along. A complete listing of the HP-IB 
commands together with the syntax for each is given in Chapter 10, HP-IB Syntax Diagrams. 

HP-IB Command Syntax 

The syntax is the same as for the generator commands. It is explained in Section 7-3 of this manual. 

HP-IB Command Delimiters 

The delimiters used are the same as for the generator. This topic is discussed in Section 7-3 of this 
manual. 

Synchronizing Character 

The function of the synchronizing character is the same as in the generator. The details are available in 
Section 7-3 of this manual. There is however one important difference. Whereas the generator 
synchronizing character is fixed, the analyzer allows its synchronizing character to be programmed. The 
range of characters available is ASCII 0 to 255. Default setting is ASCII 13 - Carriage Return. You can 
program a new character (for instance a " ! ") with the following program line: 

Output Ana;"SYN 33" 

33 is the decimal equivalent of ASCII " ! ". Note that the default character is forced at power-up and at 
an HP-JB address switch change. 

'· 
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8-4 Analyzer Control Page Programming 

The following example program shows how to call up the Control Page, recall the Standard Set, and 
then change the settings for the following parameters: 

• Clock Delay 

• Clock Width 

• Clock Threshold 

• Trigger Arm Slope 

• Trigger Arm Threshold 

• Trigger Word 

• Trigger Qualifier Level 

• Trigger Qualifier Impedance 

• Trigger Count 

• Trigger Delay 

Type this program into your computer and save it to your disc. You can now run it, or better still, step 
through it line by line, so that you can observe the effect of the individual lines on the settings on the 
Control Page. In practice a proper (debugged) program would not call up the display of the various 
Operating Pages, as it is not necessary for parameter programming and it wastes processing time. 

0 

0 

0 10 
0 20 
0 30 
0 40 
0 50 
0 60 
0 70 
0 80 
0 90 
0 100 
0 110 
0 

0 
0 

Ana=703 
OUTPUT Ana; 11 PAG1" 
OUTPUT Ana; 11 RSS 11 

OUTPUT Ana;"CKD 10NS" 
OUTPUT Ana;"CKW 1US 11 

OUTPUT Ana;"CKT 2.05V" 
OUTPUT Ana; 11 TAS2" 
OUTPUT Ana; 11 TAT 1V11 

OUTPUT Ana;"TWD 1111 0000 XXXX 1010 0011 1001 11 

OUTPUT Ana; 11 TQL3 TQ12 TRC4 TRD16 11 

END 

NOTE 

If you have typed in any of the lines incorrectly, the analyzer will 
on running your program display a warning SRQ (service request) 
in line 1 of the display. Type into your computer SPOLL{HP-IB 
address) IENTERI to clear the warning. 

0 

0 

0 
0 

0 
0 

0 

0 

0 

0 

0 
0 

0 
0 

0 

0 

The function of the program lines is explained below: 

8-6 

10 This declares the variable Ana=703, to be used throughout the program in place of the literal 
703. (703 can always be used, however.) 

20 Puts the analyzer in the remote listen mode and instructs it to display the Control Page. 

30 Recalls the Standard Parameter Set. 

'· 
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40 Sets Clock Delay to tons. 

50 Sets Clock Width to l us. Notice that you cannot see a Clock Width entry on the Control 
Page. This is because the analyzer has entered the Trigger Start Analysis operating mode on 
recalling the Standard Set. The Clock Width command is nevertheless executed and the 
value is entered in the analyzer's memory. You can check this by calling up the Trigger Start 
Compare mode, where the Clock Width parameter is used. 

60 Sets Clock Threshold to 2.05V. Numbers containing more than two decimal places are 
accepted by the generator, but are ignored. 

70 Sets Trigger Arm Slope to negative slope. 

80 Sets Trigger Arm Threshold to l V. 

90 Sets the Trigger Word to 1111 0000 XXXX 1010 0011 toOl lXXO XOIX. The Trigger Word 
must be of the same format as the current channel configuration. This example assumes that 
your analyzer contains the full complement of 32 channels. As we have recalled the 
Standard Set in line 30 and have since not changed the channel configuration, then the 
Trigger Word configuration fits. It is important to remember that the Trigger Word format 
and range must always match the current channel configuration. 

100 

If your analyzer is fitted with less channels, you need to reduce the range of the Trigger 
Word to match. If you forget this, the analyzer will send out a service request and will fail 
to execute the command. 

TQL3: 
TQ12: 
TRC4: 

Trigger Qualifier Level set to Don't care. 
Trigger Qualifier Impedance set to too kOhms 
Trigger Count set to 04. (The Trigger Word must occur four times before the 
analyzer triggers.) 

TRD16: Trigger Delay set to 16. (After triggering. the analyzer goes active when 16 clock 
pulses have been counted.) 

The above program by no means uses all of the Control Page HP-IB commands. It is meant to give you 
a feel for the type of commands used to program Control Page Parameters. The complete list of the 
commands for the Control Page is given in Section 10-5. From there you can cross-reference to Section 
10-3 which gives a full explanation and the correct syntax. 
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8-5 Analyzer Input Page Programming 

The following example program shows how to call up the Input Page, recall the Standard Set, and then 
change the settings for the following parameters: 

• Connector Threshold-Type 
e Label Threshold Levels 
• Channel Configuration 
• Channel Labeling 
• Channel Potarity 

Type the program into your computer and save it to disc. You can run it, or better still, step through it 
line by line, so that you can observe the effect of the individual lines on the Output Page settings. 

0 0 

0 0 
0 10 Ana=703 0 
0 20 OUTPUT Ana;"PAG2 RCL4" 0 

0 30 OUTPUT Ana;"CAS 0 53 52 51 50;ADS H 43 42 41 40" 0 

0 40 OUTPUT Ana;"ADS B 23 22 21 20;ADS B 03 02 01 00" 0 

0 50 OUTPUT Ana;"C01 2" 0 

0 60 OUTPUT Ana;"UPA 2.4V LOA 0.5V UPB 2.8V LOB 0.8V SIC 1. SV 11 0 

0 70 OUTPUT Ana;"LBL cccc DODD BBBB ABBB" 0 

0 80 OUTPUT Ana;"POL I··· NI I I II·N N··l" 0 

0 90 END 0 

0 0 

0 0 

0 0 

The function of the program lines is explained below: 
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10 Assigns analyzer ASCII address. 

20 Puts the analyzer in the remote listen mode and instructs it to display the Output Page. 
Recalls the Standard Parameter Set. 

30 CAS 0 53 52 51 50: clear all data segments, set up a new data segment octal coded (0). 
Connector 5, channels 0-3; 
ADS H 43 42 41 40: add data segment, hex coded (H). Connector 4, channels 0-3; 

40 ADS B 23 22 21 20: add data segment binary coded (B). Connector 2. channels 0-3: 
ADS H 33 32 31 30: add data segment, binary coded (B). Connector 3, channels 0-3; 

50 COl 2: Assigns dual threshold to connectors 0 and I. Note that the correct channel 
configuration has to be in place first. In this case connectors 1 and 3 have to be "deleted" 
from the configuration, as was done in line 40. If you tried to do it the other way round (i.e. 
line 50 before line 40) you would get a service request from the analyzer. The rest of the 
connectors remain set to single threshold because we have recalled the Standard Set in line 
20, 

60 UPA 2.4V: Assigns a level of 2.4V to upper threshold of label A. 
LOA O.SV: Assigns a level of 0.5V to lower threshold of label A. 
UPB 2.8V: Assigns a level of 2.8V to upper threshold of label B. 

LOB 0.8V: Assigns a level of 0.8V to lower threshold of label B. 
SIC l.5V: Assigns a level of l.5V to single threshold of label C. 

"· 
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70 LBL CCCC DODD BBBB ABBB: assigns threshold labels to individual channels. The 
configuration of the labels must match the channel configuration with respect to segment 
size. The number of label "segments" must be equal to or smaller than the number of channel 
segments. 

80 POL 1--- NIII 11-N N--1: sets the polarity of the analyzer inputs. N sets normal polarity, I sets 
inverse polarity. Dash skips to the next channel without changing the polarity. The resulting 
polarity is therefore determined by the previous setting. The configuration of the polarity 
identifiers must match the channel configuration with respect to segment size. The number 
of polarity identifier "segments" must equal to or be smaller than the number of channel 
segments . 
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8-6 Analyzer Expected Data Page Programming 

The following example program shows how to call up the Expected Data Page, recall the Standard Set, 
and then perform the following actions or change the settings for the following parameters: 

• Expected Data Word Mask and Memory Content 
• Transfer of Expected Data with Word Mask 
• Analyzer Clock 
• Received Data Internal Transfer 
• 111dividual Channel Memory Content 
• Channel Mask 
• Top Address of Display 

As we are at his stage working with the analyzer on its own, we have to resort to certain simulation 
techniques. Thus our program needs to make use of a Control Page command CLK2 which selects the 
internal clock. This is necessary in order to simulate the clocking in of data, which will then be 
internally transferred from the Received Data Memory to the Expected Data Memory by the DRD 
(Dump Received Data) command. Since the analyzer is not connected to anything the "analyzed" data 
will be all zero, with the exception of those words that have been masked by the word mask. 

Type this program into your computer and save it to your disc. You can now run it, or better still, step 
through it line by line, so that you can observe the effect of the individual lines on the settings on the 
Data Page. 

0 0 

0 0 

0 10 Ana=703 0 

0 20 OUTPUT Ana;"PAG3 RCL4" 0 

0 30 OUTPUT Ana;"CWM SEO" 0 

0 40 OUTPUT Ana;"TSAO" 0 

0 50 FOR I=1 TO 5 0 

0 60 OUTPUT Ana;"DAM x 0000 1111 0000 1111 XXXX XXXX" 0 

0 70 NEXT I 0 

0 80 OUTPUT Ana; 11 TSAS 11 0 
0 90 FOR J=1 TO 9 0 

0 100 OUTPUT Ana;"DAM 0000 1111 0000 1111 XXXX XXXX" 0 

0 110 NEXT J 0 

0 120 OUTPUT Ana;"PAGS CLK2" 0 

0 130 OUTPUT Ana;"RUN" 0 

0 140 PRINT SPOLL(Ana) 0 

0 150 WAIT 1 0 

0 160 PRINT SPOLL(Ana) 0 

0 170 OUTPUT Ana;"DRD" 0 

0 180 OUTPUT Ana;"PAG3" 0 

0 190 OUTPUT Ana;"SCM -- -- 1111 11 0 

0 200 OUTPUT Ana;"SCD 1111 1111 11 0 

0 210 END 0 

0 0 

0 0 

0 0 

The function of the program lines is explained below: 

8-JO 

30 Clear all word masks. A period (.) appears in every word in the column MASK. Set all 
data in Expected Data memory to "I". 

40 Set Transfer Start Address for data transfer to 00000 . 

.... 
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50/70 Transfer five words of Expected Data with word mask to the Expected Data Memory of 
the analyzer. This is an ASCII data transfer. The transferred data must correspond 
exactly to the current channel format of the analyzer. 

In effect, it does not matter what the transferred data is (as Jong as the condition in the 
previous sentence is met), since the word mask is set (an X appears in the MASK column 
of data at addresses 00000 to 00004. 

The data transfer can also be niade without .the mask, using the DAT command. In that 
case the mask is determined by the previous setting, which in this case may not give the 
results we require, as we do not know what the previous setting was. 

80 Set Transfer Start Address for data transfer to 00005. 

90/110 Transfer 9 words of Expected Data wUh word mask to the Expected Data Memory of the 
analyzer. This is an ASCH data transfer. Here the word mask is not set, thus a period (.) 
appears in the MASK column of data at addresses 00000 to 00004. The transferred data 
must again correspond exactly to the current channel format of the analyzer. 

The data itself is identical to that sent to the previous five addresses. It contains bit masks 
on all channels in segments 5 and 6. The Expected Data in these memory locations will 
also be masked. 

120 Call up the State List Page and select analyzer internal clock. In absence of a generator 
clock we could not otherwise clock in any data under program control. 

130 Start the analyzer. The analyzer now starts to clock in data at the internal clock 
frequency of l MHz. This frequency is the default setting brought in by recalling the 
Standard Set in line 20 (even though RCL4 actually selects external clock). The Standard 
Set also selects a maximum Stop Delay of 16383 (1023 for the A version). The generator 
therefore runs to that address and stops, sending a service request to the computer. The 
Standard Set also sets the Display Errors parameter to ON, which will enable us to see any 
errors on the State List Page. 

Notice that the State List Page displays all zeros, some in inverse video and some in 
normal video. This is indeed correct because the analyzer has sampled zero data on all its 
input channels. All data displayed in normal video is analyzed as correct, and that in 
inverse video is analyzed as erroneous. The Received Data at addresses 00000 to 00004 is 
displayed as correct, because we have enabled the word mask at these addresses. 

The following 9 words at addresses 00005 to 00013 show errors on all channels in 
segments 2 and 4 (counted from left to right). This is because we have set the data in 
those memory locations to '1'. Segments 5 and 6 show no errors due to the bit masks on 
these memory locations. 

Thereafter, all memory locations right up to the last word display errors, since the 
Expected Data at these locations has been set to 'l' in line 30 of the program. 

140 Read the Status Byte from the analyzer. Similarly to the generator, the analyzer also 
outputs a Status Byte on the HP-IB when serial polled, although this is rather differently 
encoded. This subject will be covered in detail in Section 8-10. For the moment it is 
important to know that, when no errors are registered by the analyzer the Status Byte gets 
cleared to zero by a serial poll, and when the analyzer stops (goes in the IDLE state) it 
notifies this by sending a service request and sets bits 6 (Service Request Bit, value 64) and 
4 (Ready Bit - Stop Routine Executed, value 16) to 'l' . 
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Notice however that the number returned by the analyzer is zero. This is because the 
SPOLL command came before the analyzer had stopped. 

150 The delay introduced in this line enables the analyzer to run to the end of its memory 
range and stop, before the next SPOLL is sent to it. 

160 This time the analyzer is already in the IDLE state and replies to the serial poll with 80 
decimal (bits 6 and 4 are set). 

170 Dump Received Data from Received Data Memory to the Expected Data (reference) 
Memory. Notice that the inverse video fields disappear. The content of the Expected 
Data Memory and the Received Data Memory is now the same and the error indication is 
no longer there. 

180 Return back to the Expected Data Page. 

190 Set Channel Data on segments l and 3. A one sets the data. Zeros cannot be used. Dash 
skips to the next channel without changing the channel content. The resulting content is 
therefore determined by the previous setting. The configuration of the channel setting 
identifiers must match the channel configuration with respect to segment size. The 
number of channel setting identifier "segments" must equal to or be smaller than the 
number of channel segments. 

200 Set Channel Mask on segment 4 (counted from left to right). A one sets the mask. Zeros 
cannot be used. Dash skips to the next channel without changing the channel mask. The 
resulting channel mask is therefore determined by the previous setting. The configuration 
of the channel mask setting identifiers must match the channel configuration with respect 
to segment size. The number of channel mask setting identifier "segments" must equal to 
or be smaller than the number of channel segments. 

Note that if you step through the program, the computer displays a Status Byte of 80 decimal followed 
by 0 decimal. The analyzer reaches the IDLE state before you can manually execute line 60 of the 
program. In line 80 the Status Byte is already cleared to zero . 

... 
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8-7 Analyzer Fast Binary Transfer 

The analyzer also features Fast Binary Transfer. It functions in a very similar manner to that of the 
generator and enables data to be transferred rapidly to or from an 8182A/B and a suitable high speed 
1/0 controller, such as an HP 9000 Series 200 or 300 Computer. As with the generator, the binary 
transfer of data is very much faster than normal ASCH transfer. 

To set up a binary data transfer between the computer and the analyzer is a little more complex than it 
was with the generator as there are more types of transfer the analyzer supports. There are two binary 
listen commands and three binary talk commands for initiating binary transfers. The commands and 
their functions are as follows: 

BLll - transfers expected data from the computer to the analyzer. 
BLI2 - transfers bit mask data from the computer to the analyzer. 

BTKl - transfers received data from the analyzer to the computer 
BTK2 - transfers expected data from the analyzer to the computer 
BTK3 - transfers bit mask data from the analyzer to the computer 

In addition to these commands supported by both the A- and B-version, the 81828 analyzer also supports 
an extra binary listener transfer and two more binary talker transfers: 

BLI3 - transfers word mask data from the computer to the analyzer. 

BTK4 - transfers worJ mask data from the analy~er to the computer 
BTK5 - transfers error map data from the analyzer to the computer 

As well as providing the analyzer with one of the above commands, we must also transmit instructions 
i11dicating where the data that will follow is supposed to be loaded into or read from the analyzer's 
memory. This information must include the first and the last connector (e.g. BSC 01 sends data to or 
reads it from connectors 0 and I) and the address at which the first data word is to be stored or read 
from (e.g. BSA 100 sends the first word to or reads it from address 100). 

The analyzer memory is cyclic. This means that if more data is sent to the analyzer than its memory can 
hold, the top end of the data will be overwritten by the bottom end. 

NOTE 

The first connector must be an even HEX digit (0 to 6) and the 
last connector must be an odd hex digit ( 1 to 7). Correct examples 
include BSC 01 or BSC 67, whereas BSC 12 is illegal. 

Figure 8-3 shows how binary data is stored in the analyzer Expected Data memory. The memory map is 
for an analyzer containing the full complement of 32 channels. 

Let us suppose that we wish to transfer bit mask data to connectors 2, 3, 4 and 5. To address these 
connectors we need the command BSC 25. The data should start at address 00004. To set the Binary 
Start Address we need the comrr.and BSA 4. Finally, we want to fill memory locations from the starting 
address through to address 00012. To satisfy this requirement we have to send 18 bytes of bit mask data. 
The BLI 2 command specifies the transfer of bit mask data from the computer to the analyzer. The 
program to perform such a transfer is shown below. 

'· 
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7 6 5 4 3 2 0 CO/'llECTOR 
3210 3210 3210 3210 3210 3210 3210 3210 ~L 

I I t I I I l I ........ ... . . .......... . ' ' 00000 

' ' 00001 
.... ......... '...... .... . ,.. .. .. ..... .. ......... . 
!.,,. .. .,,.! !,..,,.,..,! I I I I 

, ............ 
00002 ' ' 

............. , ........... , .......... , , .......... . 
I I I I I I I I .......... ... . .......... . 

' ' 00003 
,.,., •••1 # ,.,.., ,.., I "",.,.'"'"I ,.,...,., ..... 
I I J I I I I I ................................................... 

, ........... 
00004 

' ' 00005 
ADa;?£SS ............. 

00006 

' ' 00007 

' ' 00008 

' ' 00009 
#"'.,,..,.,.I 

00010 ' ' . ' 00011 
.............. 

00012 . ' i:·---· 11-----:11:·---·17----·1 ............ ............ ............. -----
MSB LSB HSB LSB 

Figure 8-3. Storing Binary Channel Data in Analyzer Expected Data Memory 

N?te that the memory arrangement in Figure 8-3 is the same whether transferring channel data or bit 
mask data. The logical address arrangement in Figure 8-3 is for the Trigger Start Analysis mode. Later 
we shall see how this arrangement changes when we switch to Trigger Stop Analysis. 

0 0 

0 0 

0 10 Ana ascii=703 0 

0 20 Ana-binary=Ana ascii+1 0 

0 30 OUTPUT Ana ascTi;"PAG3 RCL4 CLD" 0 

0 40 OUTPUT Ana-ascii· 11 BSC 25 11 0 

0 50 OUTPUT Ana - asc ii >ssA 411 0 

0 60 OUTPUT Ana -ascii· 11 BLI 2" 0 
- I 

0 70 DIM S$ [ 18] 0 

0 80 $$="" 0 

0 90 FOR 1=1 rn 18 0 

0 100 S$=S$&CHR$(255) 0 

0 110 NEXT I 0 

0 120 OUTPUT Ana_binary USING 11 #,K";S$;END 0 

0 130 END 0 

0 0 

0 0 

0 0 

The function of the program lines is explained below: 

10 Assign analyzer ASCII address. 

20 Assign analyzer binary address. 

30 Call up the Expected Data Page, recall the Standard Set, clear all data. 

40 Define the connectors for data transfer. Since each byte has 8 bits, at least 2 connectors have 
to be defined. Here the transfer channels are those contained in connectors 2 to 5, that is, the 

.... 

8-14 Revision 1.0, May 1987 



Analyzer Fast Binary Transfer 

start connector is 2 and the stop connector is 5. We are therefore making a transfer to 16 
channels. 

50 Set address 00004 as the starting address for the data transfer. 

60 Select the type of transfer. BU 2 specifies the transfer of bit mask data from the computer 
to the analyzer. 

70 Define a string S$ of size 18 characters. We are going to send 18 bytes of bit mask data to the 
analyzer. 

80 Initialize S$ to a string of zero length. (This is good programming practice, although in this 
case not necessary, since S$ has previously not been used and therefore defaults to zero 
length.) 

90/110 Convert numeric values I to 18 into binary equivalents and store them in the string S$. S$ 
starts off with a length of zero. The first time round the loop the variable I equals I and this 
is added to the string. The string Buffer$ then has a length of 1 and contains a binary 
11111111. Second time round the loop it has a length of two and contains J 1111111 
J 1111111, and so on. This way the complete string is built up which is later in the program 
sent to the analyzer. 

120 Send binary data contained in S$ to the analyzer HP-IB binary address, beginning at the data 
transfer start address (defined in line 50 of the program). Length of the data string is given in 
S$ and comes from line 90. 
END: Indicates to the analyzer the end of the data transfer. 

Note that a service request will be forced if you attempt to program a start connector of a number 
higher than the stop connector, or a stop connector of a number higher than highest installed connector. 

The actual transfer address is reset to BSA (Binary Start Address) whenever any of the following 
conditions occur: 

e Last data bit of the last memory address in the analyzer has been reached. 
e HP-IB address (Listen, Talk, Unlisten and so on) sent by controller changed - a different 

device on the HP-IB is addressed. 
• Serial Poll complete. 
• BSA (Binary Start Address) or BSC (Binary Start Connector) changed. 
e EOI (End or Identify) received by analyzer. 
e BLI (Binary Listener) or BTK (Binary TalKer) changed. 

If you are in the process of transferring a binary data string between the analyzer and the computer, you 
have to avoid causing any of the above conditions to occur. Otherwise the transfer address (in the 
process of incrementing) will be reset to the programmed Binary Start Address . 

.... 
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With the second program we execute a fast binary transfer from the compute~ to the analyzer, then read 
it back into the computer. Finally, we send the data out to the analyzer again, but to different memory 
locations (different connectors) in the analyzer. 

0 0 
0 0 
0 10 DIM Buffera$[11J 0 
0 20 DIM Bufferb$[11] 0 
0 30 Ana ascii=703 0 
0 40 Ana:binary=Ana_ascii+1 0 
0 50 L=SPOLL(Ana ascii) 0 
0 60 l=SPOLL(Ana-ascii) 0 
0 70 OUTPUT Ana iscii;"RCL4 PAG3 CLO" 0 
0 80 OUTPUT Ana-ascii;"CAS B 33 32 31 30 23 22 21 20" 0 
0 90 OUTPUT Ana-ascii;"ADS B 13 12 11 10 03 02 01 00" 0 
0 100 OUTPUT Ana:ascii;"BSC 01 BSA 0 BLI1" 0 
0 110 Buff era$="" 0 
0 120 FOR N=255 TO 245 STEP . 1 0 
0. 130 Buffera$=Buffera$&CHR$(N) 0 
0 140 NEXT N 0 
0 150 OUTPUT Ana binary;Buffera$;END 0 
0 160 OUTPUT Ana-ascii·"BTK2" 0 

- I 

0 170 ENTER Ana binary USING "·K,%,#";Bufferb$ 0 
0 180 OUTPUT Ani_asc ii; "BSC 23 BSA 3 BL! 1" 0 
0 190 OUTPUT Ana_binary USING "K,#";Bufferb$;END 0 
0 200 END 0 
0 0 
0 0 
0 0 

The function of the program lines is explained below: 

10 Define a string Buff era$ of size 255 characters. 

20 Define a string Buff erb$ of size 255 characters. 

30 Assign analyzer ASCII address. 

40 Assign analyzer binary address. You can assign the binary address directly, but the way we 
have done it here is more convenient as it is always tied to the ASCII address if that should 
change. 

50 Serial poll the analyzer. It is always a good idea to do this before any HP-IB commands are 
sent to the analyzer in case the Status Register contains any status data. 

60 Serial poll the analyzer. The analyzer has two levels of error reporting, thus the Status Byte 
has to be read twice. More about this in Section 8-9, Service Request Messages - Status Byte. 

70 Recall Standard Set, call up the Expected Data Page, clear all data, set Top Address to 0. 

80 CAS: 

90 ADS: 

Clear All Segments and set up a new eight channel segment containing channels 
2-0 to 3-3, coded in binary (B). 

Add Data Segment containing eight channels 0-0 to 1-3, coded in binary (B). 

100 Set up data connectors for data transfer, then set the starting address for the data transfer, 
then select the type of transfer. All these commands are sent to the ASCil address. 

8-16 

BSC 01: Binary Select Connector 0 and I. We wish to send data to segment 2 made up of 
channels in connectors 0 and 1. 

BSA 0: Binary Start Address is 00000. The first transferred byte will be stored to this 
address. 

BLI 1: Transfer expected data from computer to analyzer. 

... 
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110 Initialize Buffera$ to a string of zero length. (This is good programming practice, although in 
this case not necessary, since Buffera$ has previously not been used and therefore defaults to 
zero length.) 

120/140 Converts numeric values 255 to 245 into binary equivalents and stores them in the string 
Buffera$. Buffera$ starts off with a length of zero. The first time round the loop the 
variable N equals 255 and this is added to the string. The string Buffera$ then has a length of 
1 and contains a binary 11111111. Second time round the loop it has a length of two and 
contains 11111111 11111110, and so on. This way a binary down-counter is created, which 
later in the program is sent to the analyzer. 

150 Send binary data contained in Buffera$ to the analyzer HP-IB binary address, beginning at the 
data transfer start address (defined in line 100). Length of the data string is given in Buffera$ 
and comes from line 120. 
END: Indicates to the analyzer the end of the data transfer. 

160 Select a new type of transfer. 
BTK 2: Transfer expected data from analyzer to computer. 
The other setting up commands are still valid from line 100. 

170 Commands the controller to read from the analyzer HP-IB binary address into the Buff erb$ 
string. 
USING: Declares the format 

-K = free field 
% terminate on EOl (End or Identify) 
# suppress all statement terminators (such as CR, LF; these would be 

entered as normal data in this situation) 

160 Sets up connectors 2 and 3 to receive channel data (not strobe data) starting at data transfer 
address 00003. The line is the same as line 100, except that now the data is to be sent to 
analyzer connectors 2 and 3, and the transfer start address has been changed to 00003. 

190 Send binary data contained in Bufferb$ (brought back from the analyzer in line 170) to the 
analyzer HP-IB binary address, beginning at the data transfer start address (defined in the 
previous program line). Length of the data string is given in Buff erb$ and is the same as that 
of Buff era$. 
END: Indicates to the generator the end of the data transfer. 

You could also use the TRANSFER command to send the binary data to the generator. With this 
command unformatted data can be transferred even faster than with the OUTPUT command used in 
this example. However the use of the TRANSFER command requires extra programming overhead, and 
to realize its potential fully, also extra hardware. 

Analyzer Memory Arrangements 

The contents of the Expected Data and Received Data Memories and the Bit Mask Memory depend on 
the operating mode selected and the state of the Glitch Detector. It is obviously important to know the 
current arrangement of these memories when transferring data with the Fast Binary Transfer Mode or 
when using the analyzer talker modes (discussed later) to obtain received data, error information and so 
on, from the analyzer. The following memory maps indicate the memory content of various Binary 
Start Addresses during the two analysis modes, and for the Received Data Memory map also with Glitch 
Detection switched on or off. The maps cover both the A- and the B-version of the analyzer. 

'· 
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Figure 8-4 shows a map of the Expected Data Memory. The first column gives the Binary Start 
Addresses (BSA), which are the physical addresses selected. The second an~ third columns give the 
logical addresses for the Trigger Start Analysis (OPR I) and Trigger Stop Analysis (0PR2) operating 
modes. The logical address is always the same as that displayed on the Expected Data Page when either 
Trigger Start Analysis or Trigger Stop Analysis is selected. 

BSA OPR1 OPR2 

0000/00000 +0000/+00000 ·1023/·16383 

. 
0511/08191 +0511/+08191 ·0512/·08192 
0512/08192 +0512/+08192 ·0511/·08191 

. . 

. 
1023/16383 +1023/+16383 ·0000/·00000 

Figure 8-4. Map of Expected Data Memory 

Figure 8-5 shows a map of the Received Data Memory. The first column gives the Binary Start 
Addresses (BSA), that is, the physical addresses selected. The second and third columns give the logical 
addresses for the Trigger Start Analysis (OPRl) and Trigger Stop Analysis (OPR2) operating modes with 
Glitch Detection switched off (GLD2). The third and fourth columns give the logical addresses for the 
Trigger Start Analysis (OPR I) and Trigger Stop Analysis (OPR2) operating modes with Glitch Detection 
switched on (GLDI). The logical address is always the same as that displayed on the State List Page for 
all fcur :onditions in Figure 8-5. 

BSA OPR1 OPR2 OPR1 OPR2 
GLD2 GLD2 GLD1 GLD2 

0000/00000 +0000/+00000 · 1023/· 16383 +0000/+00000 ·0511/·08191 

Get Get Glitch 
Data Information 

0511/08191 +0511/+08191 ·0512/·08192 +0511/+08191 ·0000/·00000 

0512/08192 +0512/+08192 ·0511/·08191 +0000/+00000 ·0511/·08191 
. 

Get Glitch Get 
Information Data 

. . 
1023/16383 +1023/+16383 ·0000/·00000 +0511/+08191 ·0000/·00000 

Figure 8-5. Map of Received Data Memory 

The 8182B analyzer has three additional binary transfer modes, as we have seen at the beginning of this 
section. An extra binary listener transfer BU3 and two more binary talker transfers BTK4 and BTK5. 

8-18 

BLI3 - transfers word mask data from the computer to the analyzer. 

BTK4 - transfers word mask data from the analyzer to the computer 
BTK5 - transfers error map data from the analyzer to the computer 

... 
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These binary transfer modes differ from the other modes (supported by both the A- and B-version) in 
that each byte contains information for 8 consecutive vectors, whereas the other modes transfer bytes 
contain information for 8 consecutive bits. Figure 8-6 shows how the word mask data and error map 
data is stored in the analyzer. 

7 6 5 4 3 2 0 CON£CTOR 
WORD 11ASK,. 3210 3210 3210 3210 3210 3210 3210 32111 OFN.EL. 

~SB~- I""1,_~---------·-.-.. -.. -.. -.-.. -.--.-. -.. -.. -__ -, -.. -._-.. -. -.. -.. -.. -.-.-.. -.. -.. -.-.. -.. --. .. 
! .......... : ! ....... : ! ........ ! ! ..... : ! ....... : ! ......... ! : ......... ! ! ...... : 

HSB • 
L.SB • 

.......... ,. .......... ··--··· ,. ........ , ,. ......... , , .............................. , 
: ........... ! ! ........... ! ! ........... ! ! ........... : ! .......... ! ! .......... : : ........ : ! .......... : ........................................................................................... 
: ........... : ! .......... : : .......... ! : .......... : ! ......... ! ! ........ ! ! .......... ! : .......... : .......................................................................................... 
I I I I I I I I I I I I I I I t ..... .. .... . .. ..... ..... . ....... ..... ........... ..... . ..... ...... .... .. . ... .... .. .... ·-··· .. ....... , .......... , ··-··-· , ....... , .......... , , ...... , ....... , ........... , 
: ......... : ! ......... : : ........ ! ! ........ ! ! ........ ! ! ....... : : ....... : : ....... : ....................................... , ...................................... , 
I I I I I I I I I I I I I I I I .... . ....... . . ·--.... .. .. ... . .... . .. ---. . .... .. . .... . . .... . ..... .... .... . .. . ......... . ............ ........... ............. ............ .......... .......... ···-··· .......... . 
! .......... : ! ......... : ! ....... ! ! ........ : ! ........ : : ........ : : ....... ! ! .......... ! ·····-· ............ ··-···· ............ , ................................ , ........ . 
I I I I I I I I I I I I I I I I ............................................................................................ ................................... 
! .......... ! ! ........ : ! ........ : 
............ ··-·-·· 
f If I ...................... 
, .......... . . . 
................................. 
I If I I I ..................................... 

. ................................... . 
I I I I I I ...................................... .......... ............. . 

! ..... : ! ......... : 
... .................. . 
• I I I ·····-· ·-·--·· , ......... , . . 

.. .................................... .. 
I I I I I I . ............................... .. ........................... , ......................... , ................... , ............ , .......... , 

ttSB .. 1 ! ............. ! ~ .......... : ! ........ ! ~ ......... : ~ .......... : ! ....... : ~ ......... : ! ........ ! 

eraeraa 
00001 

lil00B2 

00003 

00004 

eeees 
eaall6 

01Di17 

lil00lil9 

lil00lil9 

00010 

00011 

00012 

00013 

00014 

00015 

RDllRE'SS 

Figure 8-6. Storing Binary Word Mask and Error Map Data in the Analyzer 

This is somewhat similar to the way strobe channel data is stored in the generator. However, there is one 
important difference. The starting address for the binary transfer (BSA) can be specified. You can 
specify any address without regard for byte boundaries. The analyzer calculates the correct starting 
address .for the transfer. It is up to you to make sure however that the preceding bits are also 
transferred if the BSA does not lie on an address that is a multiple of 8. For this reason it is strongly 
recommended to perform binary transfers of word mask and error map data with BSA dividable by 8 
without remainder. If we call this new address EBSA (Effective Binary Start Address), then we can 
calculate it using the following formula: 

EBSA = BSA - (BSA MOD 8) 

Assume for example, that we want to obtain error map information from a vector at address 00012 (see 
Figure 8-6). Then: 

EBSA = 12 - (12 MOD 8) 
EBSA = 12 - (4) 
EBSA = 8 

The calculated Binary Start Address is 00008 and from the transferred byte we need bit 4. A safe 
method of changing the word mask is to read the old word mask from the analyzer, change it, and write 
it back to the analyzer. 

The memory map for word mask and error map data is shown in Figure 8-7. The first column gives the 
Effective Binary Start Addresses (EBSA), that is, the physical addresses calculated. The second and third 
columns give the logical addresses for the Trigger Start Analysis (OPRl) and Trigger Stop Analysis 
(0PR2) operating modes with Glitch Detection switched off (GLD2). The third and fourth columns 
give the logical addresses for the Trigger Start Analysis (OPRl) and Trigger Stop Analysis (OPR2) 

... 
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operating modes with Glitch Detection switched on (GLD!). The logical address is always the same as 
that displayed on the State List Page for all four conditions in Figure 8-7. 

In BTK4 and BLI3 a "I" means word mask in that vector is set, a "O" means word mask is not set. In 
BTK5 a bit set to "!" means that an error has occurred somewhere in one or more bits in that vector. 

BSA OPR1 OPR2 OPR1 OPR2 
GLD2 GLD2 GLD1 GLD2 

00000 -1'00000 - 16383 +00000 xxxxxx 
-. . (Not 

. . . used) 

08191 +08191 -08192 +08191 xxxxxx 
08192 +08192 -08191 xxxxx -08191 . 

. (Not 
used) 

16383 +16383 -00000 xxxxx -00000 

Figure 8-7. Memory Map for Word Mask and Error Map Data 

Local, Remote, Local Lockout and Remote Lockout 

To return the analyzer to local control (from remote), several possibilities exist. You can press the 
- LOCAL · softkey, or you can do it remotely from the computer. You can either send the 

BASIC command: 

LOCAL 703, 

where 703 is the HP-IB ASCII address, or you can send the low level GTL (Go To Local) HP-IB 
command: 

SEND ?;LISTEN 3 CMD L 

Power-up reset also returns the analyzer to local control. 

To avoid the possibility of data transmissions being interrupted, which can happen if the analyzer is 
returned to local control via the front panel softkey. it is recommended that local 
lockout be set to disable the softkey. You can do this by sending the BASIC command: 

LOCAL LOCKOUT 7. 

This locks out local operation of all listeners on the HP-IB select code 7 currently in remote mode. If 
you do not wish to perform a blanket lockout, you can do a selective one by sending the low level LLO 
(Local Lockout) HP-IB command: 

SEND ?;LISTEN 3 CMD 17 

LOCAL ·· · · The softkey disappears and its function is disabled. The affected device does not 
have to be in remote mode to accept this command. The device can now be brought back into the local 
mode only remotely by sending one of the commands forcing the device into local, described above. 
Power-up reset also returns the analyzer to local control (and enables the softkey). 

'· 

8-20 Revision 1.0, May 1987 



Analyzer Fast Binary Transfer 

To enable the softkey, you have to send the BASIC command: 

LOCAL 7. 

This returns all devices on the HP-lB select code 7 to local mode and cancels any existing LOCAL 
LOCKOUTs. The analyzer can now be operated from the front panel, but will not accept any remote 
commands. To enable remote programming, send the BASIC command: 

REMOTE 703. 

The analyzer is back to its original state, that is remote programming and front panel operation are 
possible, and the softkey is available. 

For further details on the commands discussed here refer to the BASIC 4.0 Language Reference. 

Summary 

So far in this chapter we have learned how to set up HP-JB addresses, how to program the analyzer from 
a computer via HP-IB, and how to send data to the analyzer and read it back to the computer. 

The task of this chapter is not to make you familiar with all of the HP-18 commands for the analyzer 
but to give you an overview of the most important programming techniques. A full listing of all the 
HP-IB programming commands for the analyzer is given in Chapter IO. Chapter JO gives an alphabetical 
listing of all the analyzer HP-IB commands, and also groups the commands into functional sections. 

The analyzer Pages not covered in this chapter are the following: 

• Miscellaneous Page 
• State List Page 
• Timing Diagram Page 
• Error Map Page 
• Remote Message Page 

The number of HP-JB commands for these Pages is small and the parameters they relate to are not of 
primary importance to the operation of the analyzer. The Miscellaneous Page is an information page. It 
also has commands dealing with the storing and recalling of parameter sets. An example of such a 
command is RCL4, which has been used extensively in the example programs. The State List Page 
displays the received data as it comes in and can display any errors that may occur. Its only command 
pertains to error display. The Timing Diagrams Page commands are used for error display and display 
scaling factors. The Error Map Page commands are used for highlighting errors, enabling the Error 
Count and displaying glitches. The Remote Message Page is the eighth Page and corresponds to the 
blank softkey on the analyzer SELECT PAGE menu. This Page can be accessed only via the HP-IB with 
the command REP8. 

Additional HP-IB command groups that have not been covered here are the Operation Commands group 
and the Universal Commands group. The commands are covered in Chapter 10, HP-IB Syntax Diagrams. 

If you want to find the syntax of a command not covered here, look it up in the relevant section in 
Chapter 10. For example, to find out the correct syntax for the command to start the analyzer, turn to 
the Operation Commands Section. 

Our next topic is the analyzer talker modes, with which the analyzer can send various information to the 
computer. 
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8-8 Analyzer Talker Modes 

When addressed as a talker, the analyzer can send messages of various types to the computer. There are 
eight different talker modes: 

TLK 1 - Analyzer Status information 
TLK2 - Current Parameter Set (Learn Mode) 
TLK3 - Display Information 
TLK4 - Expected Data 
TLKS - Captured Data (Received Data) 
TLK6 - Error and Glitch Information from the State List Page 
TLK7 - Error Map Lines 
TLKS - Channel Marking 

TLK9 - For Servicing of analyzer only 

In addition to these, the 8 I 82B analyzer supports the following extra talker modes: 

TLKA - A combination of TLK5 and TLK6 
TLKB - Same as TLKA, except that only vectors containing errors are reported 

We will now discuss these and consider some examples. 

TLK1 Output Status Information 

When addressed and given the TLKI command, the 8 l82B analyzer returns a 35 character string to the 
controller. (The string returned by the 8 l82A analyzer has 31 characters). The format of the string is 
A,BBBBB,CCCCCC,DD,EEEEEE,FFFFFF,G,~wher~ 

A 
BBB BB 

cccccc 

DD 
EEEEEE 
FFFFFF 

G 

H 

Status: 0 =IDLE, l =ARMED, 2 =RUN. 
Stored words/actual address (4-character in the case of 8182A, range is 0 to 1023; 
5-character in the case of 8182B, range is 0 to 16383. The address code is always decimal). 
Error count. When error count is switched off the value is -00001 (or -0001). When 
switched on the leftmost character is a + (plus sign). The error count itself is 4-bit in the 
case of 8182A, 5-bit in the case of 8182B. 
Compare: -1 =OFF (in Analysis Mode), +O =PASSED, +l =FAILED. 
Cursor address. 4-character in the case of 8182A, 5-character in that of 8182B, and sign. 
Delta. 4-character in the case of 8182A, 5-character in the case of 8182B, and sign. 
Highest installed connector. There can be no gaps between installed connectors. In an 
analyzer where not all connectors are installed, those that are must be contiguous. 
Single or parallel (twin) analyzer operation. 0 = single, 1 = twin. 

The simple program below performs this task: 
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0 

0 
0 10 
0 20 
0 30 
0 40 
0 50 
0 60 
0 70 
0 

0 
0 

"· 

DIM A$[35J 
Ana ascii=707 
OUTPUT Ana ascii·"TLK1 11 

ENTER Ana ascii;A$ 
PRINT A$ -
PRINT A$[9, 14] 
END 

0 

0 

0 

0 

0 
0 

0 
0 

0 

0 

0 
0 
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The function of the program lines is explained below: 

l 0 Dimension a string of 35 characters. 

20 Assign analyzer ASCII address. 

30 Instruct the analyzer to function as a talker in mode l. 

40 Read the data string from the analyzer. 

50 Display the data string on the computer screen. 

60 Display only the error count on the computer screen. In the case of the 8 l 82A, line 60 has 
to read: PRINT A$[8,12]. 

TLK2 Output Current Parameter Set (Learn Mode) 

The TLK 2 mode is called the "learn mode". Using this mode, the current parameter settings can be read 
from the analyzer into the controller. The information sent over is compressed and is not readable by 
the user. It is used for storage and fast reload of analyzer settings at a later time. 

To read the parameter settings from the analyzer, a string array (6) [76] must be dimensioned (an array of 
six strings, containing 76 characters each) to provide storage for the analyzer parameter information. 
This particular string array format corresponds exactly to the internal storage structure of the analyzer. 

The following program reads the analyzer parameters to the computer (and displays the resulting 
compressed information on the computer's screen). 

0 0 

0 0 

0 10 DIM A$(6)[74] 0 

0 20 Ana asci i=703 0 

0 30 OUTPUT Ana ascii· 11 TLK2 11 
- I 

0 

0 40 FOR 1=1 TO 6 0 
0 50 ENTER Ana_ascii;A$(1) 0 
0 60 PRINT A$(!) 0 

0 70 NEXT I 0 

0 80 END 0 
0 0 

0 0 

0 0 

The function of the program lines is explained below: 

IO Dimension a string array of 6 strings, each containing 76 characters. 

30 Instruct the analyzer to function as a talker in mode 2. 

40/70 Read the data from the analyzer one string at a time and display it on the computer screen. 
As you see the information is not readable. 

Exercise - Storing Analyzer Parameters to and Recalling from Computer Memory 

This exercise uses TLK2 mode to extract the current parameter set from the analyzer, then 
modifies the parameter set and finally downloads the original parameter set to the analyzer. 

The stored parameter set cannot just be downloaded directly into the current parameter set, as is 
the case with the generator. In order to provide the stored data to the analyzer, we must download 
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it to one of the three parameter set storage locations first, using the command SEx (Transfer 
Parameter SEt x, where x is 1, 2 or 3) and then recall this parameter set with the command RCL x, 
where x has the same value as before. The analyzer can now make use of the parameter set. We 
are going to take Parameter Set I for this exercise. 

0 0 
0 0 

0 10 DIM A$(6)[74J 0 
0 20 Ana=703 0 

0 30 OUTPUT Ana;"PAG3 CAS B 33 32 31 30 20 22 21 20 13 12 11 10 03 02 0 0 
0 40 OUTPUT Ana;"TLK2" 0 
0 50 FOR I=1 TO 6 0 
0 60 ENTER Ana;A$(I) 0 
0 70 NEXT I 0 
0 80 OUTPUT Ana;"RCL4" 0 
0 90 WAIT .5 0 
0 100 OUTPUT Ana; 11 SE1 11 ;A$(1);A$(2);A$(3);A$(4);A$(5);A$(6) 0 
0 110 OUTPUT Ana;"RCL1" 0 
0 120 END 0 
0 0 
0 0 

0 0 

The function of the program lines is explained below: 
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10 

30 

40 

50/70 

80 

100 

110 

Define a string array of 6 strings, each containing 76 characters. 

Display the Expected Data Page. Set up a single segment containing 16 channels. 

Instruct the analyzer to function as a talker in mode 2. 

Read the data from the analyzer one string at a time (and store it in the string array A$). 

Modify the current parameter set by recalling the Standard Set. 

Download the original set of parameters to Parameter Set 1, (overwriting the previously 
held parameter set). 

Recall Parameter Set 1. 

Exercise - Storing Analyzer Parameters to Disc 

The analyzer allows you to store up to three different parameter sets in its memory. If you have a 
lot of different tests to perform, you may need to hold more than this number. Using discs as a 
storage media allows you to store as many parameter sets as you need. 

We are going to use a short program to do this. The technique is similar to that of the previous 
example, except that now we are going a stage further and storing the received parameter set to 
disc. But first, we need to create an empty file on our disc, into which we are going to store the 
parameter set. For each parameter set a new disc file is needed. 

The disc file where we shall store the parameter set is a binary data (bdat) file. To create a binary 
data file on the current disc (the one that would be accessed without changing the Mass Storage 
Identifier - for details see the BASIC 4.0 Language Reference Manual), type into your computer: 

CREATE BOAT 11 PARSET_ANA 11 ,2 IENml 

where PARSET _ANA is the name we have just given to the new disc file that is going to hold the 
analyzer parameter set, and 2 specifies the file size as two sectors. We do not need more than two 
sectors to store the six strings. 
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The program that does the storing of a parameter set uses TLK2 mode to load the current 
parameter set (the one the analyzer is working with) and stores it into a string array in memory. It 
then assigns an output path name to the disc file PARSET_ANA and sends the array data to the 
output disc file via the assigned output path. The analyzer parameter set is now stored on disc. 

The second part of the program (which would normally be executed later) reads the disc file and 
writes the data to another array in the computer's memory. It then sends the data to a parameter 
storage location in the analyzer and recalls the parameter set from that location for use by the 
analyzer. 

Type up the following program and run it. 

0 
0 

0 1000 
0 1010 
0 1020 
0 1030 
0 1040 
0 1050 
0 1060 
0 1070 
0 1080 
0 1090 
0 1100 
0 1110 
0 1120 
0 2000 
0 2010 
0 2020 
0 2030 
0 2040 
0 3000 
0 3010 
0 3020 
0 3030 
0 3040 
0 3050 
0 
0 

0 

Ana=703 
DIM A$( 1 :6)[761 
DIM 8$(1:6)[761 
OUTPUT Ana;"PAG2 CAS B 33 32 31 30 23 22 21 20 13 12 11 10 03 02 
OUTPUT Ana;"TLK2" 
FOR !=1 TO 6 

ENTER Ana;A$(I) 
NEXT I 
ASSIGN @File TO 11 PARSET ANA" 
OUTPUT @File;A$(*);END 
ASSIGN @File TO* 

WAIT 1 
OUTPUT Ana;"RCL4 11 

WAIT 1 
! 
! 

ASSIGN @File TO "PARSET ANA" 
ENTER @File;B$(*) -
ASSIGN @File TO* 
OUTPUT Ana;"SE1";B$(1);B$(2);B$(3);B$(4);B$(5);B$(6) 
OUTPUT Ana;"RCL1" 
END 

0 
0 
0 

0 

0 

0 
0 
0 

0 
0 

0 
0 

0 

0 
0 

0 
0 

0 

0 

0 
0 

0 

0 
0 

0 

0 

0 
0 

0 

The function of the program is as follows: 

1000 Assign analyzer (ASCII) address. 

1010 Dimension a string array A$ having 6 lines of 76 characters each, starting with 
line l and ending with line 6. This array will hold analyzer parameter set data 
to be sent to disc. 

1020 Dimension a string array B$ having 6 lines of 76 characters each, starting with 
line I and ending with line 6. This array will hold analyzer parameter set data 
to be retrieved from disc. 

1030 Call up the Input Page and set up a single segment containing 16 channels. 

1040 Instruct the analyzer to function as a talker in mode 2. 

1050/1070 Read the parameter set from the analyzer, one line at a time and store it to a 
string array A$. 

1080 Assign an l/0 path name to the disc file PARSET_ANA. 
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1090 Output the contents of array A$ to the above defined 1/0 path. 
END: specifies end of data transfer. 

1100 Close the disc file PARSET ANA 

2000/2020 Simulate the presence of other code by including two wait statements. Modify 
the channel configuration by recalling the Standard Set. 

3000 Assign an 1/0 path name to the disc file PARSET_ANA. 

3010 Read the disc file to the string array B$. 

3020 Close the disc file PARSET ANA 

3030 Download the contents of the array B$ to Parameter Set location I in the 
analyzer. 

3040 Recall the previously stored parameters in Set I, so that the analyzer can use 
them as the current parameters. 

In this program we have downloaded to the analyzer the same parameters that we previously 
uploaded from it to the computer - a seemingly pointless operation. However, in practice 
different parameter sets would be downloaded to the analyzer in between as has been 
simulated here in lines 2000 to 2020. 

TLK 3 Output Display Information 

The TLK 3 mode enters the current analyzer display information into the computer. With the use of 
this mode you can display any of the seven main analyzer pages on the computer screen. A string 
variable must be dimensioned in the computer prior to the data transfer, and the analyzer display line at 
which the transmission is to start has to be defined. 

The following example program selects the analyzer Control Page, selects line 1 of the analyzer display 
as the first line to be transmitted and transfers the Control Page to the computer display one line at a 
time. The analyzer screen has 26 lines but is is meaningful to display only 22 of them since the rest give 
only the softkey information and that is always the same when the analyzer is being accessed remotely. 

0 0 

0 0 

0 10 DIM A$[55J 0 

0 20 Ana=703 0 

0 30 OUTPUT Ana;"PAG1 LIN1 TLK3" 0 

0 40 FOR I =1 TO 22 0 

0 50 ENTER Ana;A$ 0 

0 60 PRINT A$[1,55J 0 

o. 70 NEXT I 0 

0 80 END 0 

0 0 

0 0 

0 0 

The function of the program lines is explained below: 

10 Define a string array containing 55 characters (the analyzer display contains 55 columns). 

"· 
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30 PAGI: Select the Control Page. 
LIN 1: Set line 1 of the analyzer display as the first line to be transferred. 
TLK3: instruct the analyzer to function as a talker in mode 3. 

40/70 Read the data from the analyzer display one line at a time and send it to the computer 
screen. Note that in order to prevent the display on the computer from scrolling upwards, 
"I" cannot be greater than 18. 

TLK 4 Expected Data 

The TLK 4 mode outputs the contents of the specified word of the analyzer Expected Data memory, 
formatted according to the actual channel configuration and coding settings of the analyzer. 

Expected Data obtained with this mode cannot later be directly downloaded back to the analyzer. For 
this purpose there is the Fast Binary Transfer Mode and the ASCII transfer commands TSA, DAT and 
DAM which have been discussed in Section 8-6, Expected Data Page Programming. 

The following example program displays the Expected Data Page on the analyzer screen and repeats it 
on the computer screen. Type it into your computer and run it. 

0 0 
0 0 
0 10 DIM A$[50J 0 
0 20 Ana=703 0 
0 30 OUTPUT Ana;"PAG3 TSAO TLK4" 0 
0 40 FOR 1=1 TO 22 0 
0 50 ENTER Ana;A$ 0 
0 60 PRINT A$[1,50J 0 

0 70 NEXT I 0 
0 80 END 0 

0 0 
0 0 
0 0 

The function of the program lines is explained below: 

10 Define a string containing 50 characters. 

30 Select the Expected Data Page. Transfer Start Address is 00000. The first word will be 
transferred from address zero. Instruct the analyzer to function as a talker in mode 4. 

40/70 Read the data from the analyzer Expected Data memory one word at a time and display it 
on the computer screen. The seventh character in the case of a 8182A and eighth in the 
case of an 8 l 82B is the word mask. This can be an X when the mask is set or a period (.) 
when the mask is not set. 

TLK 5 Received (Captured) Data 

The TLK 5 mode outputs the contents of the specified word of the analyzer Received Data memory, 
formatted according to the actual channel configuration and coding settings of the analyzer. In effect, 
in this mode the analyzer outputs the contents of the State List Page. 

The following example program displays the State List Page on the analyzer screen and repeats it on the 
computer screen. Type it into your computer and run it. 
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DIM A$ [50) 
Ana=703 
OUTPUT Ana;"PAG5 
FOR 1=1 TO 16 

ENTER Ana;A$ 
PRINT A$[1,50J 

NEXT I 
END 

Analyzer Talker Modes 

TSAO TLK5" 

0 

0 

0 

0 

0 
0 

0 
0 

0 

0 
0 

0 

0 

The function of the program lines is explained below: 

10 Define a string containing 50 characters. 

30 Select the State List Page. Transfer Start Address is 00000. The first word will be 
transferred from address zero. Instruct the analyzer to function as a talker in mode 5. 

40/70 Read the data from the analyzer Received Data memory one word at a time and display it 
on the computer screen. The seventh character in the case of a 8282A and eighth in the 
case of an 8282B is the word mask. This can be an X when the mask is set or a period (.) 
when the mask is not set. 

TLK 6 Output Errors and Glitches from the State List Page 

The TLK 6 mode returns error and glitch information to the computer, formatted according to the 
actual c'1annel configuration and coding settings of the analyzer, including the word mask. The mode 
does not return any data, it gives notification of errors and glitches. Correct data (as displayed on the 
State List Page) is represented by 'Os'. data containing errors is represented by 'Is', data containing glitches 
is represented by '2s' and data containing both errors and glitches is represented by '3s'. The display of 
errors or glitches depends on whether the Display Errors or Display Glitches parameters have been set to 
ON or OFF. When the State List Page contains no data, TLK 6 mode returns a string containing just 
address and mask information. 

Note however, that complete information is given only when channel code is binary. The analyzer can 
then send error and glitch information for each individual bit. When the data segments are compacted 
into hex or octal code, this is no longer possible. Thus if a hex coded segment contains a bit in which an 
error has occurred (flagged by a "2") and a bit in which both an error and a glitch have occurred 
(flagged by a "3"), then a "3" will be returned for this segment. 

The following example program reads the error and glitch data one line at a time and displays it on the 
computer screen. Type it into your computer and run it. 

... 
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0 0 
0 0 
0 10 DIM A$[50l 0 
0 20 Ana=703 0 
0 30 OUTPUT Ana;"PAGS TSAO TLK6" 0 
0 40 FOR 1=1 TO 16 0 
0 50 ENTER Ana;A$ 0 
0 60 PRINT A$[1,SOJ 0 
0 70 NEXT I 0 
0 80 END 0 
0 0 
0 0 
0 0 

The function of the program lines is explained below: 

IO Define a string containing 50 characters. 

30 Select the State List Page. Transfer Start Address is 00000. The first word will be 
transferred from address zero. Instruct the analyzer to function as a talker in mode 6. 

40/70 Read the error and/or glitch data from the analyzer one word at a time and display it on 
the computer screen. The seventh character in the case of a 8282A and eighth in the case 
of an 82828 is the word mask. This can be an X when the mask is set or a period (.)when 
the mask is not set. 

TLK 7 Error Map 

The TLK 7 mode returns a string (or a series of strings) containing information from the Error Map. 
The resulting data, when output to the computer screen, is not an exact copy of the Error Map Page 
which can display errors for up to 80 addresses per line. TLK 7 returns a line containing error 
information for up to 64 addresses. Each line that is read out (when a software loop is used like in the 
short program below) contains a start address that is a multiple of 64. This applies to all lines except the 
first line that is output. Similarly, each line (without exception) ends at an address that is a multiple of 
64 minus l. 

Our program specifies a Transfer Start Address 00000, thus the first line also starts at address 00000. 
Assume however, that we wanted to transfer the first character from address 110. The first line would 
then start at address 110 and end at an address given by the formula: 

End Address = Start Address - (Start Address modulo 64) + 63 

In this case the result would be: 

End Address = 110 - (l 10 modulo 64) + 63 
= 110 - (46) + 63 
= 127 

This address is a multiple of 64 minus 1. 

By programming the analyzer to output 16 strings, TLK 7 returns up to 1024 error addresses. The 8 l 82A 
analyzer has a vector depth of 1024 words so 16 strings cover the whole of memory. For the 8182B 
analyzer 256 strings are needed to cover the whole of memory. 

Each string outputs the Start Address, the End Address and the error data. Correct data is represented 
by a 'O'. Errors or glitches (or both) are represented by a 'l'. No data received is represented by a dash 

... 
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(-). The display of errors or glitches depends on whether the Display Errors or Display Glitches 
parameters have been set to ON or OFF. 

The following example program reads the Error Map data one line at a time and displays it on the 
computer screen. Type it into your computer and run it. 

0 0 
0 0 
0 10 DIM A$ [78J 0 
0 20 Ana=703 0 
0 30 OUTPUT Ana;"PAG7 TSAO TLK7" 0 
0 40 FOR I=1 TO 16 0 
0 50 ENTER Ana;A$ 0 
0 60 PRINT A$[1,78J 0 
0 70 NEXT I 0 
0 80 END 0 
0 0 
0 0 
0 0 

The function of the program lines is explained below: 

10 Define a string containing 50 characters. 

30 Select the Error Map Page. Transfer Start Address is 00000. The first word will be 
transferred from address zero. Instruct the analyzer to function as a talker in mode 7. 

40/70 Read the error and/or glitch data from the analyzer one word at a time and display it on 
the computer screen. The Start and End Addresses have four characters in the case of a 
8282A and five in the case of an 8282B. 

TLK 8 Channel Marking 

The TLK 8 mode works only in the Real Time Compare Mode. It serves to identify channels in which 
errors have occurred in the last compare cycle, regardless of the address(es) at which the errors have 
taken place. TLK 8 returns a single string where errors at all addresses have been ORed together and 
represented by 'ls'. Correctly compared data is represented by 'Os'. TLK 8 returns a string formatted 
according to the current channel configuration of the analyzer. For a string to be returned, there must 
be a display on the Error Map Page. That means the analyzer must have sampled some data. The 
display of errors depends on whether the Display Errors parameter has been set to ON or OFF. Glitch 
display is not available in the Real Time Compare Mode. 

The following example program reads the channel marking string and displays it on the computer screen. 
Type it into your computer and run it. 

0 0 
0 0 
0 10 DIM A$ [78J 0 
0 20 Ana=703 0 

o, 30 OUTPUT Ana;"PAG7 TLK8" 0 
0 40 ENTER Ana;A$ 0 

0 50 PRINT A$[1, 78J 0 
0 60 END 0 
0 0 

0 0 
0 0 
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The function of the program lines is explained below: 

10 Define a string containing 50 characters. 

30 Select the Error Map Page. Instruct the analyzer to function as a talker in mode 8. 

40 Read the channel marking string from the analyzer. 

50 Display the string on the computer screen. 

TLK 9 Servicing of Analyzer 

TLK 9 mode is for the use of qualified service personnel only. Its use by other people is to be avoided 
as it can corrupt the analyzer internal memory. 

TLK A Error Map (Errors and Data) 

TLK A mode is supported only on the 81828 analyzer. It outputs the contents of the specified word of 
the Received Data memory formatted according to the actual channel configuration and coding settings 
of the analyzer. On this data is superimposed error and glitch information. TLK A is effectively a 
combination of TLK 5 and TLK 6, but it returns the full data and error/glitch information, no matter 
what the current segment code is (binary, octal or hex). The information returned is encoded according 
to Table 8-1. 

Table 8-1. TLK A Mode Data Coding 

DATA NO ERROR ERROR NO ERROR ERROR 
NO GLITCH NO GLITCH GLITCH GLITCH 

0 0 G ! 
1 1 I H II 

2 2 i I # 
3 3 j J $ 
4 4 k K % 

5 5 l L & 
6 6 m M I 

7 7 n N ( 

8 8 0 0 ) 

9 9 p p * 
A A q Q + 
B B r R . 
c c s s < 
D D t T = 
E E u u > 
F F v v ? 

- - w "' @ 

The last entry in the table is a hyphen(-), which means the data received has an intermediate level (only 
in dual threshold mode). 

The following example program displays the State List Page on the analyzer screen and repeats it on the 
computer screen with error and glitch data superimposed. Type it into your computer and run it. 
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DIM A$[50J 
Ana=703 
OUTPUT Ana;"PAGS 
FOR 1=1 TO 16 

ENTER Ana;A$ 
PRlNT A$[1,50J 

NEXT I 
END 

Analyzer Talker Modes 

TSAO TLKA" 

0 

0 

0 

0 
0 

0 

0 
0 
0 
0 

0 

0 
0 

The function of the program lines is explained below: 

10 Define a string containing 50 characters. 

20 Assign analyzer (ASCII) address. 

30 Select the State List Page. Transfer Start Address is 00000. The first word will be 
transferred from address zero. Instruct the analyzer to function as a talker in mode A 

40/70 Read the data from the analyzer Received Data memory one word at a time and display it 
on the computer screen. The eighth character is the word mask. This is an X when the 
mask is set or a period (.) when the mask is not set. 

TLK B Error Map (Errors only) 

This talker mode is the same as TLK A except that only those vectors containing an error or a glitch are 
output. The information output is encoded according to Table 8-1. You can use the TLK A program, 
but change TLKA in line 30 to TLKB. 

,· 

"· 
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8-9 Analyzer Service Request Messages - Status Byte 

When the analyzer detects an error condition, it responds by requesting service. Conditions causing 
service requests include the stop routine executed, fast clock detected, incorrect programming commands 
such as syntax errors, incorrectly formatted statements and addressing hardware which is not installed, 
and operator action via the SRQ softkey. Any of these will result in the SRQ control line of the HP-IB 
being set true, and SRQ will be displayed at the top of the analyzer's display area in line I. 

The analyzer can then be "serial polled". For HP 9000 Series 200 and 300 computers, the command is 
SPOLL (HP-IB address). In response the analyzer outputs an 8 bit Status Byte onto the HP-IB. The byte 
can then be decoded and interpreted by the computer. 

The Status Byte is encoded as eight individual bits DIO I to 010 8 (Data 1/0 lines when referring to 
HP-18). Each represents an error condition or a warning, The bits come up independently of each 
other, therefore several of them can come up at the same time. 

The complete list of error and warning messages is given in Table 8-2. 

Table 8-2. Status Byte Messages 

STATUS BYTE ERROR OR WARNING MESSAGE 

010 8 Power-on Test failed 
DIO 7 Request Service 
010 6 Fast Clock detected 
DIO 5 Stop Routine executed 
010 4 User Service Request from SRQ soft key 
010 3 Autocorrection done * 
010 2 Wrong Value programmed 
010 1 Statement not recognized by interpreter or not allowed 

(~) Autocorrection occurs when the analyzer itself changes a parameter setting. For example, if 
Trigger Delay has been set to 00000 and then the Real Time Compare mode is selected, Trigger 
Delay is automatically set to 00001 and DIO 3 is set to 'l'. 

Additional details concerning the Status Byte are as follows: 

• The analyzer provides two levels of error reporting. Two registers are employed for the 
Status Byte: the Service Request Register and the Accumulation Register. When an error 
occurs the appropriate error bit and the Service Request bit are set in the Service Request 
Register. Sending a serial poll to the analyzer reads the bits out and clears the register. 

If other errors occur before a serial poll is sent, they get diverted into the Accumulation 
Register. Thus all errors except the first get ORed into this register. Sending a Service 
Request to the analyzer now reads out the contents of the Service Request Register and 
copies the contents of the Accumulation Register into the Service Request Register. A 
second serial poll reads out the Service Request Register again and clears it. A copy 
operation between the registers still takes place, but the Accumulation Register is now empty. 
This way errors of all types are detected. If there are several errors of the same type, they 
will register as one error. It is therefore up to the programmer to structure his software in 
such a way as not to lose any of the error messages. This may for instance take the form of 
a subroutine call to a Status Byte interpreting code after each analyzer programming line or 
after a group of programming lines. Another approach may be an interrupt service routine 
to catch the errors as they occur. 
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• DIO 8 (Power-on Sell Test Failed) bit does not cause a Service Request, but disables remote 
operation of the analyzer until the softkey is pressed. (The analyzer then 
continues operation, albeit with the fault present - refer to Switching On the Analyzer, at the 
end of Section 4-3.) 

e The Service Request Register is always "emptied" when read by two serial polls, except when 
the Power-on Self Test fails. 

e DIO 5 (Stop Routine Executed) bit can be used to indicate to the computer that a 
measurement cycle is completed (IDLE state entered) and that data transfer (for instance of 
captured data) can commence. 

e DIO 7 (Request Service) bit is always set whenever any of the 010 I to DIO 6 bits are set. 

Bits DIO I to DIO 6 can be masked using the MSK command. For example, the program line: Output 
Ana_asci i; 11 MSK 16 11 , masks all of the maskable bits except for DIO 5, by sending a binary mask 010000 
(decimal 16). This can be used to sense the end of a measurement cycle, ignoring the other status bits. 
The decimal value 63 is the default forced at power-on and at an HP-IB address switch change. If you 
mask bit DI04 user Service Request from the SRQ softkey with Output Ana asci i; "MSK 55 11 , the SRQ 
softkey will not be displayed in the remote mode and is disabled. 

The following program can be used to decode the individual messages from the Status Byte. Some of 
the program's features have not been used (certain lines have been deactivated - turned into comments) 
so as not to make the error printout too cluttered. However, you can activate them to see their effect 
on the error message printout. 

The program uses an interrupt service routine which is activated by an interrupt sent by the analyzer 
whenever it detects a problem of some sort. The program masks off all the bits of the Interrupt Enable 
Mask Register except bit 1, the SRQ bit. When a programming error is detected by the analyzer (or any 
other addressed device on the bus), the HP-IB SRQ control line is activated until an SPOLL is sent to the 
relevant device. The device then replies by sending the Status Byte onto the bus. 

The program consists of two main parts. The first part is the parameter programming part, where 
various HP-18 commands are sent to the analyzer. The second part is the interrupt service routine, 
which decodes the Status Byte sent by the analyzer. 

Not all of the Status Byte bits represent errors. DIO 5 (value 16 decimal) is set whenever the STOP 
routine is executed. In order that the DIO 5 bit can be trapped by the same interrupt service routine 
that also traps errors, the main parameter programming part contains a loop which causes the program 
to "wait" for the analyzer STOP routine to be executed. When DIO 5 (and DIO 7) are set true, the 
program does not return to the main parameter programming part as is the case with the other Status 
bits, but stops inside the interrupt service routine. 

If there are more devices on the HP-18, which is normally the case in a test setup, then the program must 
poll each device on the bus to find out which one has requested service. It is the device that has Bit 6 
(DIO 7) of the Status Byte set. Only then can the correct Status Byte be read and decoded. The program 
below polls only the analyzer, as there are no other instruments in our setup. 
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Ana=703 
ON INTR 7 GOSUB Srq ana 
ENABLE INTR 7;2 -
! 
!================================================================= 

OUTPUT Ana·"PAG2 RCL4" 
OUTPUT Ana;"CLK2 CKP 2MS" 
OUTPUT Ana;"CAS B 53 52 51 50 43 42 41 40" 
OUTPUT Ana;"ADS H 33 32 31 30;ADS B 23 22 21 20" 
OUTPUT Ana;"ADS 0 33 32 31 30 23 22 21 20 13 12 11 10 03 02 01 00" 
OUTPUT Ana;"ADS B 33 32 31 30 20" 
OUTPUT Ana;"RUN" 
PRINT 

Loop: GOTO Loop 
STOP 
! 
!================================================================= 
! 

Srq ana: 
PRINT 
WAIT .1 
D=SPOLL(Ana) 

!PRINT "Status Word is ";D,IVAL$(D,2) 

IF BINANDCD,128) THEN 
PRINT "WARNING: Power On Test Failed" 

END IF 
! 
IF BINANDCD,64) THEN 

PRINT "WARNING: Request Service" 
END IF 
! 
IF BINANDCD,32) THEN 

PRINT "WARNING: Fast Clock Detected" 
END IF 
! 
IF BINANDCD,16) THEN 

PRINT "WARNING: STOP Routine Executed" 
BEEP 
STOP 

END IF 
! 
IF BINANDCD,8) THEN 

PRINT "User Service Request from SRQ softkey" 
END IF 
! 
IF BINANDCD,4) THEN 

PRINT "WARNING: Autocorrection done" 
END IF 
! 
IF BINANDCD,2) THEN 

PRINT "WARNING: Wrong Value Programmed" 
END IF 
! 
IF BINANDCD,1) THEN 

PRINT "WARNING: Statement not recognized by lnterpretter or not 
END IF 

!================================================================= 

BEEP 
ENABLE INTR 7;2 
RETURN 
END 

The function of the program lines is explained below: 

10 Assign analyzer (ASCII) address . 

.... 
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20 Trap interrupt at HP-IB interface select code 7 (that means an interrupt from any device 
connected to that HP-IB, including the analyzer) and execute SL!broutine Srq. 

30 Enable the SRQ Bit in the Interrupt Enable Mask Register of HP-IB interface with select 
code 7 as the only source of interrupt to the computer. 

70/120 Program the analyzer. In line 80 the internal clock is selected together with a relatively 
long clock period (2ms), to introduce an appreciable delay between starting the analyzer 
and the receipt of the Stop Routine Executed interrupt. If you wish to change the clock 
period, remember that only values in the 2,5,10 sequence are allowed. 

130 Start the analyzer. The analyzer runs until its memory is full, at which point it stops and 
sends an interrupt Stop Routine Executed. 

150 Drop into an endless loop. The program "waits" for an interrupt from the analyzer. 

160 Stop the program. The program is now effectively at its end., 

200 Start of interrupt service routine Srq_ana. The routine reads the status byte and decodes 
it into individual warning and status messages. 

220 Introduce a wait statement of lOOms to give the analyzer time to respond with all the 
relevant bits of the Status Byte. 

230 Perform serial poll on the analyzer and read the Status Byte into variable D. 

240 Print the Status Byte encoded in binary (prints also eight leading zeros). This line is not 
needed for printing out error messages and is therefore not activated. 

260/280 Mask off all bits except for DIO 8. If this bit is true, print out the message. 

300/320 Mask off all bits except for DIO 7. If this bit is true, print out the message. These lines 
cause the "Request Service" message to come up every time any of the other messages are 
output. Therefore the lines have been disabled. 

340/360 Mask off all bits except fot DIO 6. If this bit is true, print out the message. 

380/420 Mask off all bits except for DIO 5. If this bit is true, print out the message and attract 
attention to the warning message with a beep. Stop the program as this was the Stop 
Routine Executed bit. 

440/460 Mask off all bits except for DIO 4. If this bit is true, print out the message. 

480/500 Mask off all bits except for 010 3. If this bit is true, print out the message. 

520/540 Mask off all bits except for 010 2. If this bit is true, print out the message. 

560/580 Mask off all bits except for DIO I. If this bit is true, print out the message. 

620 Attract attention to each warning message with a beep. 

630 Enable interrupts so that the service routine can be executed next time the analyzer issues 
an interrupt. 

640 Return to the main program (lines above the Interrupt service routine). 

As the program stands, the interrupt service routine will be executed once, when the analyzer Stop 
Routine executes. There are no errors in the parameter programming part. You can activate the service 
routine several times by introducing errors into the parameter programming part. 
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Experiment on your own, or press the SRQ softkey and try out the following changes and additions to 
obtain a selection of error and warning messages on the computer screen. 

70 OUTPUT Ana;"PAG2 RCL4 OPR3" 
110 OUTPUT Ana;"QDS 0 33 32 31 30 23 22 21 20 13 12 11 10 03 02 01 00" 
120 OUTPUT Ana;"ADS B 33 32 31 30 29" 

The following error messages appear as a result of the errors in the above program lines. 

User Service Request from SRQ softkey 
WARNING: Autocorrection done 
WARNING: Statement not recognized by Interpreter or not allowed 
WARNING: Wrong Value Programmed 

WARNING: Stop Routine Executed 

Note that the analyzer issues a service request when it detects an erroneous HP-IB programming 
command on a line. When there are more than one of these on a programming line, the analyzer does 
not flag the second and subsequent errors. However, as long as there is at least one erroneous command 
on a program line, the analyzer flags up an error, and you can then check the line for correctness. 

If you are writing a large test program, it is reasonable to assume that there will be a few bugs in it. An 
interrupt routine such as the one in this program will trap the bugs, but will not help much in locating 
them quickly. It is therefore of benefit to include a serial poll command with the Status Byte 
interpreting code and a position pointer after each parameter programming section until the test 
program has been debugged. 

•. 
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Chapter 9 
Programming Examples 
9-1 Introduction 

In this chapter we are going to put into practice what we have learned in Chapters 7 and 8, by running 
actual test programs. The programs are based on the tests carried out manually on the AM2909 
sequencer in Chapter 6. They test the following device parameters: 

• Propagation Delay 
• Set-up Time 
• Hold Time 
• Output Level 

We are going to use the generator to provide a data pattern at the R-inputs (channels 0-0 to 0-3) and to 
set the input control lines to a state in which the sequencer reads its R-inputs (channels 2-0 to 2-3). 

The analyzer will be used to monitor the Y-outputs of the sequencer (channels 0-0 to 0-3) and the input 
control lines (channels 2-0 to 2-3). Refer to the block diagram of the sequencer in Figure 6-1. The OUT 
connection is the same as that described in Section 6-3. The connection diagram is shown in Figure 6-2. 

9-2 Propagation Delay Test 

Propagation Delay is defined as the time between data being clocked into a tested device (with the 
generator clock) and appearing at the output lines (monitored by the analyzer) without error. 

To find out the Propagation Delay of the sequencer chip, we need to set up some data at its input lines 
and clock it in with the generator clock. The data must be steady before it can be clocked in. This 
means we can clock the data in after the_specified Set-up .Time for the device. We are going to use 
generator Clock 1 for this and select a clock delay of 15 ns - long enough for the input lines to stabilize. 

The output lines of the device will be sampled after a time determined by the analyzer clock delay, the 
initial value of which we set to 40 ns. Again, a long enough time for the device to switch properly. We 
then reduce the analyzer clock delay in large steps until errors occur. The delay is now smaller than the 
Propagation Delay of the device. By increasing the analyzer clock delay in small steps, the errors will 
eventually be made to disappear. 

The program will measure the Propagation delay as the time from clocking the data into the sequencer 
with the generator clock to the time it can be read out by the analyzer without errors. In other words, it 
is the value of the analyzer clock delay at the end of the test. If you need more clarification on the 
measurement principle used in this test refer back to Section 6-6 and Figures 6-3 and 6-4. 

The flowchart in Figure 9-1 shows the major blocks of the program to measure the Propagation Delay 
of the device. 

Initialization Block 

Generator and analyzer parameters are programmed. The parameters must be well within the 
specifications of the tested device. Generator data is programmed. The analyzer and generator are 
started and a single measurement cycle is made. The analyzer loads the received data into its Expected 
Data Memory. This data is then used as a reference for subsequent measurements . 

... 
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S T A R T 

[N[T[R..IZATION BLOCK 

FtA.. YZER SETTINGS 
FtA..YZER DRTI'I 

INTERRUPT ROUTCNE 

STOP ROUTINE 

E N D 

Figure 9-1. Program Flowchart for Propagation Delay Measurement 

Measurement Loop 

The sampling point delay of the analyzer clock is reduced by a fixed step and a single measurement 
cycle is initiated. In the meantime, the program goes into a w3it loop. The computer is set to react to a 
service request from the analyzer, which occurs when the measurement cycle comes to its end (analyzer 
stop routine executed). 

Interrupi Routine 

The service request interrupts the (looping) program and diverts it to an interrupt routine. The routine 
programs the analyzer to send status information, from which it can be determined whether or not 
errors occurred in the (last) measurement cycle. 

If no errors occurred, the sampling point delay of the analyzer clock is reduced by a further fixed step 
and another measurement cycle is started. This procedure repeats itself until errors are registered. 

When errors occur, the sampling poin,t delay of the analyzer clock is increased by a much smaller step 
and the procedure is repeated until no errors are again registered by the analyzer. The clock delay has 
now reached a value for which all outputs of the device under test switched properly. This value 
therefore represents the Propagation Delay of the tested device. 

Stop Routine 

In this block the measured value for Propagation Delay is written to the computer screen . 

.... 
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0 

0 
o 10 Prop delay: ! 
o 20 DIM Status$[40J 
o 30 Gen=707 
o 40 Ana=703 
o 50 OUTPUT Gen;"STP" 
0 60 OUTPUT Ana;"STP" 
0 70 Sg=SPOLL(Gen) 
o 80 Sa1=SPOLL(Ana) 
o 90 Sa2=SPOLL(Ana) 
o 100 ON INTR 7 GOTO Status_pd 
0 110 ! 

Propagation Delay Test 

o 120 ! Generator Settings ···················· 
0 130 OUTPUT Gen;"RSS PAG2" 
0 140 OUTPUT Gen;"CAS BY 23 22 21 20; ADS BY 03 02 01 00" 
o 150 OUTPUT Gen;"FAD 0 LAD 239 HILA 3.4V" 
0 160 OUTPUT Gen;"LOLA .2V STL1 FRQ 1.0 MHZ" 
0 170 OUTPUT Gen;"FMT 00 1 FMT 01 1 FMT 02 1 FMT 03 111 

o 180 OUTPUT Gen;"DEL 1C 15NS WID 1C 40NS" 
o 190 OUTPUT Gen;"SED UPC 2 CCD 21 CLS TSA 0 FOR 1" 
o 200 OUTPUT Gen;"CYM2 OUT2" 
0 210 ! 
o 220 ! Analyzer Settings ····················· 
o 230 OUTPUT Ana;"RCL4 CAS B 23 22 21 20; ADS B 03 02 01 00" 
0 240 OUTPUT Ana;"PAG7 CKD 40NS AAD4 TAS1" 
o 250 OUTPUT Ana;"SPD 239 CTE 1 MSK 16" 
0 260 
o 270 OUTPUT Ana;"RUN" 
0 280 OUTPUT Gen;"RUN" 
o 290 WAIT 1 
o 300 OUTPUT Ana;"DRD" 
o 310 Sa3=SPOLL(Ana) 
0 320 ! 
o 330 Loop: ! Measurement Loop··········-···· 
o 340 Inc=-1 
0 350 1=40 
o 360 REPEAT 
o 370 !=!+Inc 
o 380 OUTPUT Ana;"CKD";l;"NS" 
(, 390 ! 
o 400 ENABLE !NTR 7;2 
0 410 OUTPUT Ana;"RUN" 
0 420 OUTPUT Gen;"RUN" 
o 430 Wait_loop: GOTO Wait_loop 
0 440 ! 
o 450 Status pd: 
o 460 Sr=SPOLL(Ana) 
o 470 OUTPUT Ana;"TLK1" 
o 480 ENTER Ana;Status$ 
o 490 E count=VAL(Status$[10,14l) 
o 500 Pi!NT "Current Number of Errors is";E count 
o 510 IF E count>O AND lnc=·1 THEN lnc=.1 -
o 520 UNTIL E count=O AND lnc>O 
0 530 ! 
o 540 Result: ! 
o 550 OUTPUT Ana;"MSK 63" 
o 560 PRINT 
o 570 PRINT "PROPAGATION DELAY (NS) =11 ;1 
o 580 END 
0 
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The function of the program lines is explained below: 

20 Dimension a string Status$ to hold the analyzer Status Byte. 

30 Assign generator (ASCII) address. 

40 Assign analyzer (ASCII) address. 

50 Force the generator into the STOP state. 
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9-4 

60 

70/90 

100 

130 

140 

150 

160 

170 

180 

190 

200 

230 

240 

Propagation Delay Test 

Force the analyzer into the IDLE state. 

Clear Status Byte registers of generator and analyzer. 

Trap interrupt at HP-IB interface select code 7 and go to label Status_pd (to read the 
analyzer Status Byte). 

Recall generator Standard Set and call up the Timing Page. 

Clear all generator segments and set up two binary coded segments containing channels 
2-0 to 2-3 and 0-0 to 0-3. 

Set generator First Address to 0 and Last Address to 239. Set output high level of label 
A to 3.4 V. 

Set generator output low level of label A to 0.2 V. Set strobe level to TTL. Set clock 
frequency to 1 MHz. 

Set generator timing format on channels 0-0 to 0-3 to return-to-zero. 

Set generator Clock I delay to 15 ns and width to 40 ns. 

Set generator data to all "I's". Set an up-counter on segment 2 (second segment. - channels 
0-0 to 0-3). Clear channel data on channel 2-1. Clear strobe channel to zero. Set the 
Transfer Start Address to 0 and transfer a "l" to the strobe channel. This bit will be used 
to trigger the analyzer via the TRGARM input. 

Select generator Cycle Mode SINGLE, enable outputs. 

Recall analyzer Standard Set, clear all segments and set up two binary coded segments 
containing channels 2-0 to 2-3 and 0-0 to 0-3. 

Call up the analyzer Error Map Page. Set analyzer clock (Clock 1 from generator) delay 
to 40 ns. Switch autoarming off. Select positive slope as the Trigger Arm Input active 
slope. 

250 Set analyzer stop delay to 239, switch Error Count on, mask off all bits of the analyzer 
Status Byte except bit 4 (Stop Routine executed). 

270 Start analyzer. 

280 Start Generator. 

290 Include a wait statement to allow a single measurement cycle to take place. 

300 Dump recorded data from the Received Data Memory to the Expected Data Memory. 
The analyzer now contains the data which will be used as a reference for comparison 
with the incoming data from the tested device during the test cycles that are to follow. 

310 Clear the Service Request Register of the analyzer containing the status Stop Routine 
executed. 

340 Define the analyzer clock delay increment as -1 (ns). 

350 Define the starting value for the analyzer clock delay as 40 (ns). 

360 Start of the REPEAT UNTIL loop . 

... 
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Set-up Time Test 

370/380 Analyzer clock delay will be incremented by -1 ns until errors are detected by the 
analyzer. 

400 Enable the SRQ Bit in the Interrupt Enable Mask Register of HP-IB interface with select 
code 7 as the only source of interrupt to the computer. 

410/420 Start analyzer and generator. 

430 Remain in the wait loop until an interrupt from the analyzer comes. Note that if for 
some reason no interrupt occurs, the program will be stuck at this line. 

460 Clear the Service Request register by serial polling the analyzer. 

470 Instruct the analyzer to function as a talker in mode 1. In this mode the analyzer outputs 
current statt1s information. 

480 Read the status information into the character string Status$. 

490 Extract from the character string the error count E-count. On the B-version this is 
contained in characters 10 to 14. On the A-version is is contained in characters· 9 to 12. 
If you are using an 8 l 82A analyzer, this line must read: 

490 E_count=VAL(Status$[9,12]). 

500 Print out the error count in the current measurement cycle. 

510 When errors occur while the analyzer clock delay is incrementing with a step of -1 ns, set 
the step to + 100 ps. The clock delay will now increase after every measurement cycle 
until errors disappear (see the next line). 

520 End of the REPEAT UNTIL loop. The loop repeats itself until error count is zero and 
the increment step is positive. 

550 Restore the Status Byte mask to its default (power-up) setting. 

570 The Propagation Delay of the device under test is the last value of analyzer clock delay. 

9-3 Set-up Time Test 

Set-up Time is defined as the time between data being placed on the data input lines of a tested device 
and the data being clocked into the device (with the generator clock) without any errors (monitored for 
by the analyzer) occurring. 

To find out the Set-up Time of the sequencer chip, we need to set up some data on its input lines and 
clock it in with the generator clock. The data must be steady before it can be clocked in. This means 
we can clock the data in after the specified Set-up Time for the device. We shall select a channel data 
delay of 15 ns (after generator system clock). We therefore need to set the delay of generator Clock 1 
to 30 ns - long enough for the input lines to stabilize. The output lines of the device will be sampled at a 
time after the Propagation Delay of the device to ensure that no errors occur due to this. parameter 
being violated. We will set the analyzer clock delay to 40 ns, a time long enough for the device to 
switch properly. 

We then reduce the delay of generator Clock 1 in large steps until errors occur, indicating that data has 
not been present on the input lines long enough prior to the clock edge. The delay is now smaller than 
the Set-up Time of the device. By increasing the generator clock delay in small steps, the errors will 
eventually be made to disappear . 

... 
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Set-up Time Test 

Set-up Time is measured as the time from setting data up on the device's input lines to clocking the data 
into the device without any errors occurring on the device's output lines. In other words, it is the value 
of the generator Clock 1 delay at the end of the test minus the generator channel data delay. Some 
devices can tolerate a clock edge occurring before data is placed on the input lines. In these cases the 
Set-up Time is negative. If you need more clarification on the measurement principle used in this test 
refer back to Section 6-7 and Figures 6-5 and 6-6. 

The flowchart in Figure 9-1 can again be used, as the structure of the program to measure the Set-up 
Time of the sequencer is the same as that of the previous program. 

0 

0 

0 
0 

0 

0 

0 

0 
0 

0 

0 

0 
0 

0 

0 

0 
0 

0 

0 
0 
0 

0 

0 
0 

0 
0 
0 

0 

0 

0 

0 

0 
0 

0 

0 

0 
0 

0 
0 

0 

0 

0 
0 

0 

0 
0 

0 

0 

0 
0 

0 

0 
0 

0 

0 

0 
0 

0 
0 

0 

0 
0 

0 

0 

9-6 

10 
20 
30 
40 
50 
60 
70 
80 
90 
100 
110 
120 
130 
140 
150 
160 
170 
180 
190 
200 
210 
220 
230 
240 
250 
260 
270 
280 
290 
300 
310 
320 
330 
340 
350 
360 
370 
380 
390 
400 
410 
420 
430 
440 
450 
460 
470 
480 
490 
500 
510 
520 
530 
540 
550 
560 
570 
580 
590 

Setup time: ! 
DIM-Status$ [40] 
Gen=707 
Ana=703 
OUTPUT Gen;"STP" 
OUTPUT Ana; 11 STP 11 

Sg=SPOLL(Gen) 
Sa 1 =SPOL LC Ana) 
Sa2=SPOLL(Ana) 
ON INTR 7 GOTO Status st 
! 
! Generator Settings ··········-·---··-·· 
OUTPUT Gen;"RSS PAG2" 
OUTPUT Gen;"CAS BY 23 22 21 20; ADS BY 03 02 01 00" 
OUTPUT Gen;"FAD 0 LAD 239 HILA 3.4V" 
OUTPUT Gen;"LOLA .2V STL 1 FRQ 1.0 MHZ" 
OUTPUT Gen;"FMT 00 1 FMT 01 1 FMT 02 1 FMT 03 111 

OUTPUT Gen;"DEL 03 15NS DEL 02 15NS DEL 01 15NS DEL 00 15NS" 
OUTPUT Gen;"DEL 1C 30NS WID 1C 40NS" 
OUTPUT Gen;"SED UPC 2 CCD 21 CLS TSA 0 FOR 111 

OUTPUT Gen;"CYM2 OUT2 11 

! 
! Analyzer Settings ··-···--··-···-··----
OUTPUT Ana;"RCL4 CAS B 23 22 21 20; ADS B 03 02 01 00" 
OUTPUT Ana;"PAG7 CKD 40NS AAD4 TAS1" 
OUTPUT Ana;"SPD 239 CTE 1 MSK 16" 
! 
OUTPUT Ana;"RUN" 
OUTPUT Gen;"RUN" 
WAIT 1 
OUTPUT Ana;"DRD" 
Sa3=SPOLL(Ana) 

Loop: ! Measurement Loop ·······-··-··-· 
Inc gen clk=-1 
1=30 -
REPEAT 

I=I+Inc gen elk 
OUTPUT ~en;WDEL 1C";I;"NS" 

ENABLE INTR 7;2 
OUTPUT Ana;"RUN" 
OUTPUT Gen;"RUN" 

Wait loop: GOTO Wait loop ,- -
Status st: 

Sr=SPOLL(Ana) 
OUTPUT Ana;"TLK1" 
ENTER Ana;Status$ 
E count=VAL(Status$[10,14J) 
PiINT "Current Number of Errors is 11 ·E count 
IF E count>O AND Inc gen clk=-1 THEN Tnc_gen_clk=.1 

UNTIL E count=O AND Inc_gen_clk>O 
! 

Result: ! 
OUTPUT Ana;"MSK 63 11 

PRINT 
PRINT "SET UP TIME CNS) 
END 

.... 

";1·15 
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Set-up Time Test 

The function of the program lines is explained below: 

20 

30/40 

50/60 

70/90 

100 

130 

140 

150 

160 

Dimension a string Status$ to hold the analyzer Status Byte. 

Assign generator and analyzer (ASCII) addresses. 

Force the generator into the STOP state and the analyzer into the IDLE state. 

Clear generator and analyzer Status Byte registers. 

Trap interrupt at HP-IB interface select code 7 and go to label Status_st (to read the 
analyzer Status Byte). 

Recall generator Standard Set and call up the Timing page. 

Clear all generator segments and set up two binary coded segments containing channels 
2-0 to 2-3 and 0-0 to 0-3. 

Set generator First Address to 0 and Last Address to 239. Set output high level of label 
A to 3.4 V. 

Set generator output low level of label A to 0.2 V. Set strobe level to TTL. Set clock 
frequency to I MHz. 

170 Set generator timing format on channels 0-0 to 0-3 to return-to-zero. 

180 Set the delay of generator channels 0-0 to 0-3 to 15 ns. 

190 Set generator Clock 1 delay to 15 ns and width to 40 ns. 

200 Set generator data to all "1 's". Set an up-counter on segment 2 (second segment - channels 
0-0 to 0-3). Clear channel data on channel 2-1. Clear strobe channel to zero. Set the 
Transfer Start Address to 0 and transfer a "I" to the strobe channel. This bit will be used 
to trigger the analyzer via the TRGARM input. 

210 Select generator Cycle Mode SINGLE, enable outputs. 

240 Recall analyzer Standard Set, clear all segments and set up two binary coded segments 
containing channels 2-0 to 2-3 and 0-0 to 0-3. 

250 Call up the analyzer Error Map Page. Set analyzer clock (Clock I from generator) delay 
to 40 ns. Switch autoarming off. Select positive slope as the Trigger Arm Input active 
slope. 

260 Set analyzer stop delay to 239, switch Error Count on, mask off all bits of the analyzer 
Status Byte except bit 4 (Stop Routine executed). 

280/290 Start analyzer and generator. 

300 Include a wait statement to allow a single measurement cycle to take place. 

310 Dump recorded data from the Received Data Memory to the Expected Data Memory. 
The analyzer now contains the data which will be used as a reference for comparison 
with the incoming data f rorn the tested device during the test cycles that are to follow. 

320 Clear the Service Request Register of the analyzer containing the status Stop Routine 
executed. 

350 Define the generator Clock 1 delay increment as -1 (ns). 
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Hold Time Test 

360 Define the starting value for the generator Clock 1 delay as 30 (ns). 

3 70 Start of the REPEAT UNTIL loop. 

380/390 Generator Clock 1 delay will be incremented by -1 ns until errors are detected by the 
analyzer. 

410 Enable the SRQ Bit in the Interrupt Enable Mask Register of HP-IB interface with select 
code 7 as the only source of interrupt to the computer. 

420/430 Start analyzer and generator. 

440 Remain in the wait loop until an interrupt from the analyzer comes. Note that if for 
some reason no interrupt occurs, the program will be stuck at this line. 

470 Clear the Service Request register to zero by serial polling the analyzer. 

480 Instruct the analyzer to function as a talker in mode 1. In this mode the analyzer outputs 
current status information. 

490 Read the status information into the character string Status$. 

500 Extract from the character string the error count E-count. On the B-version this is 
contained in characters 10 to 14. On the A-version is is contained in characters 9 to 12. 
If you are using an 8182A analyzer, this line must read: 

500 E_count=VAL(Status$[9,12]). 

510 Print out the error count in the current measurement cycle. 

520 When errors occur while the generator clock delay is incrementing with a step of -1 ns, 
set the step to +100 ps. The clock delay will now increase after every measurement cycle 
until errors disappear (see the next line). 

530 End of the REPEAT UNTIL loop. The loop repeats itself until error count is zero and 
the increment step is positive. 

560 Restore the Status Byte mask to its default (power-up) setting. 

580 The Set-up Time of the device is the last value of generator Clock I delay minus 15 ns. 

9-4 Hold Time Test 

Hold Time is defined as the time interval over which the input data signal must be present alter the 
active clock edge (from the generator) occurs without any errors (monitored by the analyzer) occurring. 

To find out the Hold Time of the sequencer chip, we need to set up some data on its input lines and 
clock it in with the generator clock. The data must be steady before it can be clocked in. This means 
we can clock the data in after the specified Set-up Time for the device. We shall select a channel data 
delay of 0 ns. We can then set the delay of generator Clock 1 to 30 ns - long enough for the input lines 
to stabilize. The output lines of the device will be sampled at a time after the Propagation Delay of the 
device to ensure that no errors occur due to this parameter being violated. We will set the analyzer 
clock delay to 40 ns, a time long enough for the device to switch properly. 

We then increase the delay of generator Clock 1 in large steps until errors occur, indicating that data has 
not been present on the input lines long enough after. the clock edge. The delay is now smaller than the 

... 
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Hold Time Test 

Hold Time of the device. By decreasing the generator clock delay in small steps, the errors will 

eventually disappear. 

Hold Time is measured as the time from clocking the data into the device to removing the data from the 
device's input lines without any errors occurring on the device's output lines. In other words, it is the 
width of the channel data minus the value of the generator Clock 1 delay at the end of the test 
(providing of course that channel data delay is zero). If you need more clarification on the measurement 
principle used in this test refer back to Section 6-8 and Figures 6-7 and 6-8. 

The flowchart in Figure 9-l can again be used, as the structure of the program to measure the Hold 
Time of the sequencer is the same as that of the previous program. 

0 
0 
o 10 Hold time: ! 
o 20 DIM Status$[40J 
o 30 Gen=707 
o 40 Ana=703 
o 50 OUTPUT Gen;"STP" 
o 60 OUTPUT Ana;"STP" 
0 70 Sg=SPOLL(Gen) 
o 80 Sa1=SPOLL(Ana) 
o 90 Sa2=SPOLL(Ana) 
o 100 ON INTR 7 GOTO Status ht 
0 110 ! 
o 120 ! Generator Settings ---------·----------
o 130 OUTPUT Gen;"RSS PAG2" 
o 140 OUTPUT Gen;"CAS BY 23 22 21 20; ADS BY 03 02 01 00" 
0 150 OUTPUT Gen;"FAD 0 LAD 239 HILA 3.4V" 
o 160 OUTPUT Gen;"LOLA .2V STL1 FRQ 1.0 MHZ" 
o 170 OUTPUT Gen;"FMT 00 1 FMT 01 1 FMT 02 1 FMT 03 1" 
o 180 OUTPUT Gen;"DEL 1C 30NS WID 1C 40NS" 
o 190 OUTPUT Gen;"SED UPC 2 CCD 21 CLS TSA 0 FOR 1" 
o 200 OUTPUT Gen;"CYM2 OUT2" 
0 210 ! 
o 220 ! Analyzer Settings ---·--···-----------· 
o 230 OUTPUT Ana;"RCL4 CAS B 23 22 21 20; ADS B 03 02 01 00" 
o 240 OUTPUT Ana;"PAG7 CKD 40NS AAD4 TAS1" 
o 250 OUTPUT Ana;"SPD 239 CTE 1 MSK 16" 
0 260 ! 
0 270 OUTPUT Ana;"RUN" 
o 280 OUTPUT Gen;"RUN" 
o 290 WAIT 1 
o 300 OUTPUT Ana;"DRD" 
o 310 Sa3=SPOLLCAna) 
0 320 ! 
o 330 Loop: ! Measurement Loop ··············-
o 340 Inc gen clk=1 
0 350 1=30 -
o 360 REPEAT 
o 370 I=I+Inc gen elk 
o 380 OUTPUT Gen;"DEL 1C";I;"NS" 
0 390 ! 
o 400 ENABLE INTR 7;2 
0 410 OUTPUT Ana;"RUN" 
o 420 OUTPUT Gen;"RUN" 
o 430 Wait loop: GOTO Wait loop 
0 440 ,- -
o 450 Status ht: ! 
o 460 Sr=SPOLLCAna) 
o 470 OUTPUT Ana;"TLK1" 
o 480 ENTER Ana;Status$ 
o 490 E count=VAL(Status$[10,14J) 
o 500 P~INT "Current Number of Errors is";E count 
o 510 IF E count>O AND Inc gen clk=1 THEN lnc_gen_clk=·.1 
0 520 UNTIL E_count=O AND lnc_gen_clk<O 
0 530 ! 
o 540 Result: ! 
o 550 OUTPUT ANA;"MSK 63" 
o 560 PRINT 
o 570 PRINT "HOLD TIME (NS) =";50·1 
o 580 END 
0 
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Hold Time Test 

The function of the program lines is explained below: 

9-10 

20 

30 

40 

50 

60 

70/90 

100 

130 

140 

150 

160 

170 

180 

190 

Dimension a string Status$ to hold the analyzer Status Byte. 

Assign generator (ASCII) address. 

Assign analyzer (ASCII) address. 

Force the generator into the STOP state. 

Force the analyzer into the IDLE state. 

Clear Status Byte registers of generator and analyzer. 

Trap interrupt at HP-IB interface select code 7 and go to label Status_ht (to read the 
analyzer Status Byte). 

Recall generator Standard Set and call up the Timing page. 

Clear all generator segments and set up two binary coded segments containing channels 
2-0 to 2-3 and 0-0 to 0-3. 

Set generator First Address to 0 and Last Address to 239. Set output high level of label 
A to 3.4 V. 

Set generator output low level of label A to 0.2 V. Set strobe level to TTL. Set clock 
frequency to 1 MHz. 

Set generator timing format on channels 0-0 to 0-3 to return-to-zero. 

Set generator Clock 1 delay to 30 ns and width to 40 ns. 

Set generator data to all "l's". Set an up-counter on segment 2 (second segment - channels 
0-0 to 0-3). Clear strobe channel to zero. Set the Transfer Start Address to 0 and 
transfer a "l" to the strobe channel. This bit will be used to trigger the analyzer via the 
TRGARM input. 

200 Select generator Cycle Mode SINGLE, enable outputs. 

230 Recall analyzer Standard Set, clear all segments and set up two binary coded segments 
containing channels 2-0 to 2-3 and 0-0 to 0-3. 

240 Call up the analyzer Error Map Page. Set analyzer clock (Clock I from generator) delay 
to 40 ns. Switch autoarming off. Select positive slope as the Trigger Arm Input active 
slope. 

250 Set analyzer stop delay to 239, switch Error Count on, mask off all bits of the analyzer 
Status Byte except bit 4 (Stop Routine executed). 

270 Start analyzer. 

280 Start generator. 

290 Include a wait statement to allow a single measurement cycle to take place. 

300 Dump recorded data from the Received Data Memory to the Expected Data Memory. 

.... 

The analyzer now contains the data which will be used as a reference for comparison 
with incoming data from the tested device during the test that is to follow . 

Revision 1.0, May 1987 



Level Measurement Test 

310 Clear the Service Request Register of the analyzer containing the status Stop Routine 
executed. 

340 Define the generator Clock l delay increment as -1 (ns). 

350 Define the starting value for the generator Clock 1 delay as 30 (ns). 

360 Start of the REPEAT UNTIL loop. 

370/380 Generator Clock 1 delay will be incremented by -1 ns until errors are detected by the 
analyzer. 

400 Enable the SRQ Bit in the Interrupt Enable Mask Register of HP-IB interface with select 
code 7 as the only source of interrupt to the computer. 

410/420 Start analyzer and generator. 

440 Remain in the wait loop until an interrupt from the analyzer comes. Note that if for 
some reason no interrupt occurs, the program will be stuck at this line. 

460 Serial poll the analyzer, clear the Service Request register to zero. 

470 Instruct the analyzer to function as a talker in mode 1. In this mode the analyzer outputs 
current status information. 

480 Read the status information into the character string Status$. 

490 Extract from the character string the error count' £-count. On the B-version this is 
contained in characters 10 to 14. On the A-version is is contained in characters 9 to 12. 
If you are using an 8182A analyzer, this line must read: 

490 E_count=VAL(Status$[9,12]). 

500 Print out the error count in the current measurement cycle. 

510 When errors occur while the generator clock delay is incrementing with a step of -1 ns, 
set the step to +I 00 ps. The clock delay will now increase after every measurement cycle 
until errors disappear (see the next line). 

520 End of the REPEAT UNTIL loop. The loop repeats itself until error count is zero and 
the increment step is positive. 

550 Restore the Status Byte mask to its default (power-up) setting. 

570 The Set-up Time of the device under test is the last value of generator Clock 1 delay 
minus 15 ns. 

9-5 Level Measurement Test 

The high and low output voltage levels of a device are defined as follows: Output high is the minimum 
output voltage high level below which the output should not drop. Output low is the maximum output 
voltage low level above which the output should not rise. For a TTL device such as the AM2909 
sequencer these are 2.4 V and 0.8V respectively. 

To find out the output levels of the sequencer chip, we need to set up some data at its input lines and 
clock it in with the generator clock. The data must be steady before it can be clocked in. This means 
we can clock the data in after the specified Set-up Time for the device. We are going to use generator 
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Level Measurement Test 

Clock 1 for this and select a clock delay of 15 ns - long enough for the input lines to stabilize. The 
output lines of the device will be sampled at a time after the Propagation Delay of the device. Analyzer 
clock delay of 40 ns is long enough to enable the device to switch properly. We must also set the 
analyzer inputs to the dual threshold mode and set the upper threshold below the expected voltage level 
when the output is high. Similarly, we need to set the lower threshold above the expected voltage level 
when the output is low. 

We then increase the analyzer upper threshold in large steps until errors occur. The high level of the 
device's output is now not high enough to cross the upper threshold of the analyzer inputs. By lowering 
the threshold in small steps, the errors will eventually disappear. 

A similar sequence is carried out to determine the low level of the device's output. However, first we . 
have to return the upper threshold of the analyzer input channels back to the starting value to make sure 
that no errors can occur as a result of spurious variations in the output high level of the device. We 
increase the analyzer lower threshold in large steps until errors occur. The low level of the device's 
output is now not low enough to cross the lower threshold of the analyzer inputs. By raising the 
threshold in small steps, the errors will eventually disappear. 

The program will measure the high and low output levels by comparing them to the analyzer input 
thresholds. Thus the levels will be the threshold levels of the analyzer inputs when no more errors are 
registered. If you need more clarification on the measurement principle used in this test ref er back to 
Section 6-9 and Figure 6-9. 

The flowchart in Figure 9-2 shows the major blocks of the program to measure the output level of the 
device. No interrupt service routine is used this time (although the program would function just as well 
with one). Instead, the analyzer is continuously serial polled after the start of each measurement cycle. 

9-12 

ST ART 

INITIALIZATION BLOCK 

GEllERATOR SETTillGS 
GEMJ<ATOR DATA 

fNl.VZER SETTIN:OS 
fNl.VZER DATA 

MEASUREMENT LOOP I 

CUTPUT HIGi LEVEL 

MEASUREMENT LOOP 2 

CUTPUT LOH LEVEL 

END 

Figure 9-2. Program Flowchart for Level Measurement 
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Level Measurement Test 

Initialization Block 

Generator and analyzer parameters are programmed. The parameters must be well within the 
specifications of the tested device. Generator data is programmed. The analyzer and generator are 
started and a single measurement cycle is made. The analyzer loads the received data into its Expected 
Data Memory. The data is now used as a reference for the measurements that are to follow. 

Measurement Loop 1 

The upper threshold of the analyzer input is increased by a fixed step and a single measurement cycle is 
initiated. The program then goes round a loop waiting for the Stop Sequence Executed bit of the 
analyzer Status Byte to be set true. When this happens the analyzer is requested to send status 
information, from which it can be determined whether or not errors occurred in the (last) measurement 
cycle. 

If no errors occurred, the upper threshold of the analyzer input is increased by a further fixed step and 
another measurement cycle is started. This procedure repeats itself until errors are registered. 

When errors occur, the upper threshold of the analyzer input is lowered by a much smaller step and the 
procedure is repeated until no errors are again registered by the analyzer. The upper threshold has now 
reached a value which can safely be reached by the output stages of the tested device. This value 
therefore represents the high output level of the tested device. 

Measurement Loop 2 

The lower threshold of the analyzer input is lowered by a fixed step and a single measurement cycle is 
initiated. The program then goes round a loop waiting for the Stop Sequence Executed bit of the 
analyzer Status Byte to be set true. When this happens the analyzer is requested to send status 
information, from which it can be determined whether or not errors occurred in the (last) measurement 
cycle. 

If no errors occurred, the lower threshold of the analyzer input is lowered by a further fixed step and 
another measurement cycle is started. This procedure repeats itself until errors are registered. 

When errors occur, the lower threshold of the analyzer input is increased by a much smaller step and the 
procedure is repeated until no errors are again registered by the analyzer. The lower threshold has now 
reached a value which can safely be reached by the output stages of the tested device. This value 
therefore represents the low output level of the tested device. 
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9-14 

Level Measurement Test 

10 Level meas: ! 
20 DIM-Status$[40l 
30 Gen=707 
40 Ana=703 
50 OUTPUT Gen;"STP" 
60 OUTPUT Ana;"STP" 
70 Sg=SPOLL(Gen) 
80 Sa1=SPOLL(Ana) 
90 Sa2=SPOLL(Ana) 
100 ! 
110 ! Generator Settings 

OUTPUT 
OUTPUT 
OUTPUT 
OUTPUT 
OUTPUT 
OUTPUT 
OUTPUT 
OUTPUT 
! 

Gen;"RSS PAG3" 
Gen;"CAS BY 23 22 21 20; ADS BY 
Gen;"FAD 0 LAD 239 HILA 3.4V 11 

Gen;"LOLA ov STL1 FRQ 1 MHZ" 
Gen;"FMT 00 1 FMT 01 1 FMT 02 1 
Gen;"DEL 1C 30NS WID 1C 40NS" 
Gen;"SED UPC 2 CCD 21 CLS TSA 0 
Gen;"CYM2 OUT2" 

03 02 01 00" 

FMT 03 111 

FOR 111 

120 
130 
140 
150 
160 
170 
180 
190 
200 
210 
220 
230 
240 
250 
260 
270 
280 
290 
300 
310 
320 
330 
340 
350 
360 
370 
380 
39Ci 
400 
410 
420 
430 
440 
450 
460 
470 
480 
490 
500 
510 
520 
530 
540 
550 
560 
570 
580 
590 
600 
610 
620 
630 
640 
650 
660 
670 
680 
690 
700 

! Analyzer Settings · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · • · · · 
OUTPUT Ana;"RCL4 CAS B 23 22 21 20; ADS B 03 02 01 00" 
OUTPUT Ana;"C01 2 C23 211 

OUTPUT Ana;"UPA 2.0V LOA 1.0V" 
OUTPUT Ana;"UPB 2.0V LOB 1.0V" 
OUTPUT Ana;"LBL BBBB AAAA" 
OUTPUT Ana; 11 PAG7 CKD 20NS AAD4 TAS1 11 

OUTPUT Ana;"SPD 239 CTE 1" 
! 
OUTPUT Ana; 11 RUN 11 

OUTPUT Gen;"RUN" 
WAIT 1 
OUTPUT Ana;"DRD" 
Sa3=SPOLL(Ana) 

! 
Loop1: ! Measurement Loop for Upper Threshold ................ , 

Inc ana hia=.1 
I =2°:-o -
REPEAT 

l=l+lnc ana hia 
OUTPUT Ana;iiUPA";l;"V" 
! 
OUTPUT Ana;"RUN" 
OUTPUT Gen;"RUN" 
! 
REPEAT 
UNTIL BINANDCSPOLL(Ana),16) 
OUTPUT Ana;"TLK1" 
ENTER Ana;Status$ 
E count=VALCStatus$[10,14l) 
DTSP "Current Number of Errors is";E count 
IF E count>O AND Inc ana hia=.1 THEN-Inc ana hia=·.01 

UNTIL E count=O AND Inc ana hia<O 
OUTPUT Ana;"UPA 2V" - -
! 
PRINT 
PRINT "DEVICE OUTPUT HIGH LEVEL (V) =";I 

! 
Loop2: ! Measurement Loop for Lower Threshold 

Inc ana Loa=· .1 
J=1:"0 
REPEAT 

J=J+lnc ana Loa 
OUTPUT Ana;iiLOA";J;"V" 
! 
OUTPUT Ana;"RUN" 
OUTPUT Gen;"RUN" 

... 
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0 

0 

Level Measurement Test 

o 710 REPEAT 

0 
0 

0 

0 

0 
0 

0 

0 
0 
0 

0 
0 
0 
0 
0 
0 

0 

0 

0 720 UNTIL BINANDCSPOLL(Ana),16) 
o 730 OUTPUT Ana; 11 TLK1 11 

o 740 ENTER Ana;Status$ 
o 750 E count=VAL(Status$[10,14J) 
o 760 DISP "Current Number of Errors is";E count 
o 770 IF E count>O AND Inc ana loa=·.1 THEN Inc ana loa=.01 
o 780 UNTIL E_count=O AND Inc_ana_loa>O 
0 790 ! 
o 800 PRINT 
o 810 PRINT "DEVICE OUTPUT LOW LEVEL (V) =";J 
o 820 DISP 1111 

o 830 END 
0 

0 

0 

The function of the program lines is explained below: 

... 

20 

30 

40 

50 

60 

70/90 

120 

130 

140 

150 

160 

170 

180 

190 

220 

230 

Dimension a string Status$ to hold the analyzer Status Byte. 

Assign generator (ASCII) address. 

Assign analyzer (ASCII) address. 

Force the generator into the STOP state. 

Force the analyzer into the IDLE state. 

Clear Status Byte registers of generator and analyzer. 

Recall generator Standard Set and call up the Output Page. 

Clear all generator segments and set up two binary coded segments containing channels 
2-0 to 2-3 and 0-0 to 0-3. 

Set generator First Address to 0 and Last Address to 239. Set output high level of label 
A to 3.4 V. 

Set generator output low level of label A to 0 V. Set strobe level to TTL. Set clock 
frequency to 1 MHz. 

Set generator timing format on channels 0-0 to 0-3 to return-to-zero. 

Set generator Clock 1 delay to 30 ns and width to 40 ns. 

Set generator data to all "l's". Set an up-counter on segment 2 (second segment - channels 
0-0 to 0-3). Clear data on channel 2-1 to zero. Clear strobe channel to zero. Set the 
Transfer Start Address to 0 and transfer a "l" to the strobe channel. This bit will be used 
to trigger the analyzer via the TRGARM input. 

Select generator Cycle Mode SINGLE, enable outputs. 

Recall analyzer Standard Set, clear all segments and set up two binary coded segments 
containing channels 2-0 to 2-3 and 0-0 to 0-3. 

Set analyzer connectors 0 and l to dual threshold mode. Set connectors 2 and 3 to dual 
threshold mode. 
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9-16 

Level Measurement Test 

240 Set the upper threshold of label A of analyzer data channels to 2 V. Set the lower 
threshold of label A to I V. 

250 Set the upper threshold of label B of analyzer data channels to 2 V. Set the lower 
threshold of label B to 1 V. 

260 Assign level labels to analyzer data channels. Device data lines are assigned the label A, 
the clock lines are assigned the label B. This way we can vary the threshold levels on the 
data lines without having to worry about the effect of the clock lines. 

270 Call up the analyzer Error Map Page. Set analyzer clock (Clock 1 from generator) delay 
to 20 ns. Switch autoarming off. Select positive slope as the Trigger Arm Input active 
slope. 

280 Set analyzer stop delay to 239, switch Error Count on. 

300 Start analyzer. 

310 Start Generator. 

320 Include a wait statement to allow a single measurement cycle to take place. 

330 Dump recorded data from the Received Data Memory to the Expected Data Memory. 
The analyzer now contains the data which will be used as a reference for comparison 
with incoming data from the tested device during the test that will follow. 

340 Clear the Service Request Register of the analyzer containing the status Stop Routine 
executed. 

380 Define the analyzer voltage increment of label A as 100 (mV). 

390 Define the starting value for the analyzer label A voltage level as 2 (V). 

400 Start of first outer REPEAT UNTIL loop. 

410/420 Analyzer upper threshold level of label A will be incremented by 100 mV (until the\ 
analyzer detects errors). 

440/450 Start analyzer and generator. 

470/480 Go round this first inner REPEAT UNTIL loop serial polling the analyzer, until the Stop 
Routine Executed bit of the Status Byte is set true. (The bit is extracted with a binary 
AND.) Note that if for some reason this bit is not set, the program will be stuck in this 
loop. 

490 Instruct the analyzer to function as a talker in mode 1. In this mode the analyzer outputs 
current status information. 

500 Read the status information into the character string Status$. 

510 Extract from the character string the error count E-count. On the B-version this is 
contained in characters IO to 14. On the A-version is is contained in characters 9 to 12. 
If you are using an 8182A analyzer, this line must read: 

510 E_count=VAL(Status$[9,12]). 

520 Display the error count in the current measurement cycle . 

... 
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Level Measurement Test 

530 When errors occur while the analyzer upper threshold voltage level of label A is 
incrementing with a step of 100 mV, set the step to -10.mV. The upper threshold voltage 
level of label A will now decrease after every measurement cycle until errors disappear 
(see the next tine). 

540 End of the first outer REPEAT UNTIL loop. The loop repeats itself until error count is 
zero and the increment step is negative. 

550 Set the analyzer voltage level of label A back to its starting value of 2V. 

580 The high output level of the device under test is the last value of the analyzer upper 
threshold of label A. 

620 Define the analyzer voltage increment of label A as -100 (mV). 

630 Define the starting value for the analyzer label A voltage level as l (V). 

640 Start of second outer REPEAT UNTIL loop. 

650/660 Analyzer lower threshold level of label A will be decremented by 100 mV (until the 
analyzer detects errors). 

680/690 Start analyzer and generator. 

710/720 Go round this second inner REPEAT UNTIL loop serial polling the analyzer, until the 
Stop Routine Executed bit of the Status Byte is set true. (The bit is extracted with a 
binary AND.) Note that if for some reason this bit is not set, the program will be stuck 
in this loop. 

730 Instruct the analyzer to function as a talker in mode l. In this mode the analyzer outputs 
current status information. 

740 Read the status information into the character string Status$. 

750 Extract from the character string the error count E-count. On the B-version this is 
contained in characters 10 to 14. On the A-version is is contained in characters 9 to 12. 
If you are using an 8182A analyzer, this line must read: 

750 E_count=VAL(Status$[9,12]). 

760 Display the error count in the current measurement cycle. 

770 When errors occur white the analyzer lower threshold voltage level of label A is 
incrementing with a step of -100 mV, set the step to 10 mV. The lower threshold voltage 
level of label A will now increase after every measurement cycle until errors disappear 
(see the next line). 

780 End of the second outer REPEAT UNTIL loop. The loop repeats itself until error count 
is zero and the increment step is positive. 

810 The low output level of the device under test is the last value of the analyzer lower 
threshold of label A. 

820 Remove error count reporting. 
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Conclusion 

9-6 Conclusion 

The test programs given in this chapter are very simple and a lot could be done to improve them. It has 
been the aim of this manual among other things to make you familiar with generator and analyzer 
programming and to show you how a device can be tested in practice. Its task is not to lay down 
guidelines on device testing techniques and good programming practices. Nevertheless, a few points 
could be mentioned. 

Binary Search 

Binary search considerably decreases the time required to test a device. This is especially apparent when 
the parameters of the tested device are known only approximately or not at all. The program tests for a 
range of given values, but it does not do so sequentially. It uses the binary search method instead. Thus 
if the program is given the high and low limit values for the current test, it tries for the middle value 
and checks for errors. Depending on whether errors occurred or not, the program carries on in the same 
direction or reverses the direction and again tries for a new half way value (which is now a quarter or 
three quarters of the way between the original limit valu~). 

This sequence repeats itself until the program reaches the entered step size. The program can now 
switch to a new step size and repeat the sequence until the minimum entered step size or the maximum 
resolution of the system is reached. 

The binary search represents a significant programming overhead and is beyond the scope of this 
manual. 

Provision for Spurious Errors 

Coupled to the binary search, a good test program would also make provisions for spurious errors. A 
program that does that, does not accept the first error-free result as the correct result. It makes repeated 
measurements at this value, typically five times, to see if any errors appear as a result of jitter, level 
variations and so on. If an error occurs, it backs off another step and tries again. Only when no errors 
appear, is the value accepted as the correct one. 

None of the programs have this feature. That is why in the level measurement program in the previous 
section we have had to return the upper threshold of the analyzer inputs to the starting value. This is 
anyway a good thing to do when writing large programs that test several parameters of a device one 
after another. For example, Set-up Time should be measured with a long Hold Time and vice versa. A 
test program normally enters the spurious error code when the step has reached the minimum step size 
or the maximum resolution of the system. 

Techniques such as these are used in the HP 81810A System software and are described in the System 
Software User Manual. 

... 
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Chapter 10 
HP-IB Syntax Diagrams 

10-1 Introduction 

This section contains a description of all HP-IB commands that are applicable for the HP 81 SOA/B Data 
Generator and HP 8182A/B Data Analyzer. The commands are listed in three different sections. 

Section 10-4 lists all generator commands in separate groups in functional order. All the Control Page 
commands are listed, followed by the Timing Page commands, Output Page commands, and so on. If 
you need a command relating to for instance Fast Binary Transfer, then refer to the relevant group. 
Section 10-5 performs the same task, but for the analyzer commands. Having found the command(s) you 
need in these sections, turn to Section 10-6, listing all the commands alphabetically. Each command is 
supported by a syntax diagram and a brief description. 

Each command is a mnemonic followed by one or more parameters or variables. The syntax for each 
command is shown by a syntax diagram, and each parameter and variable is explained. An expanded 
version of each mnemonic is also provided. 

10-2 Syntax Drawings Explained 

In this section, the syntax of each command is represented pictorially: Each keyboard entry is enclosed 
by an envelope. The type of envelope tells you whether the symbols inside it represent a constant value, 
an item, or a variable. The different types of envelope and their meanings are listed below: 

---[_]-

A rounded envelope means that the characters inside must 
be typed in exactly as they appear. Be careful if the 
characters appear in upper case, that you also enter them in 
upper case. 

A square envelope contains the name of a list of values, or 
of a variable. The list or range of the variable is shown 
underneath or alongside the diagram. 

Lines and arrows indicate the valid paths and are used to 
show the correct sequence of symbols in the diagram. Lines 
diverging indicate options in the command. An example of 
such a command is given below. 

When envelopes are connected by lines. this indicates that they are delimited by one or more blanks. 
Where envelopes are not separated by lines, the parameters or variables must be entered sequentially 
without delimiting blanks . 

.... 
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Example: 

The diagram below shows the syntax for the WID command. This command enables you to set the 
width of a clock or channel pulse to a period ranging from IO nanoseconds to 999 milliseconds. 

WID Connector_number Channel_number 

Rea !_number 

Clock 
Connector number 

Channel_ number 
Real number .-. 

Clock 

The identity of the generator clock, Cl or C2. 
Hexadecimal value representing the generator connector number, 0 to F 
(including extenders). 
Integer representing the channel number of the connector defined, 0 to 3. 
Any positive real number between 0 and 99. Two places of decimal are 
allowed. 

If you want to define a pulse delay of five microseconds for a particular channel, then the options you 
choose from the diagram are shown below. 

WID Connector_number Channel_number 

I r- - -..., I 

'- - - - - - - - - - ~ CI ock 1- - - - · - - - - .. .) 
L----J 

Rea !_number 
, .. -N·S-, -, ..... , ___ ;" 

I 
I 

v"M;; .. ~ ... -· 
' I 

___ , 

To define a five microsecond delay for connector 2 channel 0, the input line would look like this: 

WID 20 5 US 

... 
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Note that the connector number 2 and the channel number 0 have no delimiting blank between them. 
This is indicated in the di'.lgram by the envelopes for connector and channel number, touching each 
other. · 

If however, you want to define a clock delay of 15 nanoseconds for Clock 2 of the generator. the 
options you choose from the diagram are shown below: 

WIO 
.-- - - - - - - - - - r - - - - - - - - -, 

--1 Connector_number I Channel_number t.----
... - - -- ---- _J. __ - _____ _, 

Clock 

Re a l _number 

The input line would look like this: 

\JID C2 15 NS 

10-3 Addressing the Instruments 

When you issue a command to an instrument. you must first address the instrument using the BASIC 
OUTPUT command. The HP-IB commands are then enclosed in double quotes. You can issue as many 
HP-IB commands as can fit on one line and each command must be delimited from its neighbour by 
commas, semicolons, or blanks. Exceptions are the ADS and CAS commands, where the delimiters must 
be either commas or semicolons. 

You can set integer variables to the different HP-IB addresses in the system and choose the variable 
names to resemble the instrument names. For example: 

Gen1=707 

Output Gen1;"FAD 10 LAD 100 CYM 6 CLK1" 

When requesting data from an instrument, you use the ENTER command. for example: 

OUTPUT Gen1;"TLK6" 

ENTER Gen1;F$ 

PRINT F$ 

This example requests any error information from generator 1 about the last command string received. 
F$ gives the position in the string of any character causing an error. If these commands were issued 
following the previous example, then F$ would have the value 20 because CYM 6 is not a valid 
command. 
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These techniques and others are described in Chapters 7 and 8, Generator and Analyzer Programming, 
respectively: 

10-4 HP-18 Commands 

The following sections list each of the generator and analyzer pages and functions and the HP-lB 
commands that relate to each page or function. All the HP-IB commands for the generator and analyzer 
are listed in the remainder of this chapter. 

To find a particular command, refer to to the relevant instrument Page or function in this list and then 
to the alphabetical list of all HP-IB commands. 

10-5 Generator 

Control Page 

BR! 
CAB 
CLK 
FAD 
IMP 
LAD 
OUT 
RU! 
SP! 
STB 
STO 
THR 

Timing Page 

DEL 
FMT 
FRO 
PER 
WID 

Output Page 

ADS 
CAS 
COM 
HIL 
LB -
LIM 
LOL 
NOR-
SPO 
SSC 
STL 

10-4 
'· 

Break Input Slope 
Clock 1 in Break 
Clock Source 
First Address 
Input Impedance 
Last Address 
Outputs On/Off 
Run Input 
Stop Input Slope 
Strobe Breaks 
Strobe Output 
Input Threshold - rear panel inputs 

Channel or Extender Delay 
Format 
Frequency 
Clock Period 
Width 

Add Data Segment 
Clear and Add Data Segment 
Complementary Output 
High Level 
Channel Label 
Load (Output) Impedance 
Low Level 
Normal Polarity 
Strobe Polarity 
Set Standard Configuration 
Strobe Level 
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Data Page 

CCD 
CLO 
CLS 
coc 
COL 
DEC 
DLI 
DNC 
FOR 
HEX 
ILi 
LMA 
MOV 
OCT 
PRB 
SCD 
SEO 
SNE 
SSC 
SYE 
TAD 
UPC 

Store/Recall Page 

ASR 
ASS 
PSR 
PSS 
RSS 

Macro Data Page 

CMA 
CMS 
MAC 
SSC 

Remote Message Page 

DSP 
LIN 

Menu Select 

KEY 
PAG 
REP 

Operation Commands 

BCK 
BRK 
FWD 
RUN 
SRU 
STP 

'· 

Clear Channel Data 
Clear Data 
Clear Strobe 
Copy Channel 
Copy Line 
Address Coding Decimal 
Delete Line 
Down Counter 
Formatted Data 
Address Coding Hexadecimal 
Insert Line 
Limit Address 
Move Line 
Address Coding Octal 
PRBS on Channel 
Set Channel Data 
Set All Data 
Strobe No Entry 
Set Standard Configuration 
Strobe Yes Entry 
Top Address 
Up Counter 

Address Set Recall 
Address Set Store 
Parameter Set Recall 
Parameter Set Store 
Recall Standard Set 

Copy Macro 
Copy Macros 
Macro Data 
Set Standard Configuration 

Display 
Select Line to Display 

Select Page Softkeys 
Select Page 
Select Report 

Manual Clock Back 
Break 
Manual Clock Forward 
Run 
Stop and Run 
Stop 

Revision 1.0, May 1987 10-5 



Fast Binary Transfer 

BSA 
BSC 
BTR 

Talker Modes 

I TLK 

Special Commands 

FSR 
ISR 
MSK 
TSA 
UPD 

10-6 Analyzer 

Control Page 

AAD 
AGC 
CKD 
CKP 
CKS 
CKT 
CK\.i 
CQI 
CQL 
CQT 
CYM 
CYP 
DSG 
OPR 
SPD 
SPE 
SP! 
SPS 
SPT 
TAI 
TAS 
TAT 
TQI 
TQL 
TQT 
TRC 
TRD 
TWO 

Input Page 

ADS 
c 
CAS 
LBL 
LO 
POL 
SI 
SSC 
UP 

10-6 
... 

Binary Start Address 
Binary Select Connectors 
Binary Transfer 

Talker Mode 

Front Panel SRQ 
Incompatibility SRQ Control 
Mask Status Byte 
Transfer Start Address 
Update Status and Address Information 

Autoarming Delay 
Allow Gaps in Count 
Clock Delay 
Clock Period 
Clock Slope 
Clock Threshold 
Clock Width 
Clock Qualifier Input Impedance 
Clock Qualifier Level 
Clock Qualifier Threshold 
Cycle Mode 
Cycling Period 
Display Glitches 
Operating Mode 
Stop Delay 
Stop On Error 
Stop Input Impedance 
Stop Input Active Slope 
Stop Input Threshold 
Trigger Arm Impedance 
Trigger Arm Active Slope 
Trigger Arm Threshold 
Trigger Qualifier Impedance 
Trigger Qualifier Level 
Trigger Qualifier Threshold 
Trigger Count 
Trigger Delay 
Trigger Word 

Add Data Segment 
Connector Threshold Mode 
Clear and Add Data Segment 
Channel Labeling 
Low Level 
Polarity 
Set Analyzer Label · Single Threshold 
Set Standard Configuration 
Upper Level 
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Expected Data Page 

CAD 
CBM 
CCD 
CCM 
CHO 
CLO 
coc 
CWM 
DAM 
DAT 
DLI 
ORD 
Ill 
RDO 
RUP 
SBM 
SCD 
SCM 
SEO 
SSC 
SWM 
TAD 
XCH 

Miscellaneous Page 

RCL 
STO 

State List Page 

CAD 
NXE 
PRE 
SSC 
TAD 

Cursor Address 
Cle?r Bit Mask 
Clear Channel Data 
Clear Channel Mask 
Channel Data 
Clear Data 
Copy Channel 
Clear Word Mask 
Expected Data with Word Mask 
Expected Data without Word Mask 
Delete Line 
Dump Received Data 
Insert Line 
Roll Down Memory 
Roll Up Memory 
Set Bit Mask 
Set Channel Data 
Set Channel Mask 
Set Data 
Set Standard Configuration 
Set Word Mask 
Top Address 
Exchange Channels 

Recall Settings 
Store Parameters 

Cursor Address 
Next Error 
Previous Error 
Set Standard Configuration 
Top Address 

Timing Diagrams Page 

CAD 
DSW 
HOZ 
NXE 
PRE 
TAD 
VEZ 

Error Map Page 

CAD 
CTE 
DSE 
NXE 
PRE 
TAD 

'· 

Cursor Address 
Display Window Vertical 
Horizontal Zoom Factor 
Next Error 
Previous Error 
Top Address 
Vertical Zoom Factor 

Cursor Address 
Error Count 
Display Errors 
Next Error 
Pre.·ious Error 
Top Address 
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Remote Message Page 

DSP 
LIN 

Menu Select 

KEY 
PAG 
REP 

Operation Commands 

I RUN SPL 
STP 

Fast Binary Transfer 

I SL! BTK 

Talker Modes 

SE 
TLK 
LIN 

Special Commands 

MSK 
SYN 
TSA 

Display (Messgae) 
Select Line for Display 

Select Page Softkeys 
Select Page 
Select Report 

Run 
Sample 
Stop 

Binary Listen 
Binary Talk 

Transfer Parameter Set 
Talker Mode 
Select Line to Display 

Mask Status Byte 
Set Synchronizing Character 
Transfer Start Address 

10-7 Universal HP-IB Commands 

DCL 
GET 
GTL 
LLO 
SDC 
SPD 
SPE 

10-8 
'· 

Device Clear 
Group Execute Trigger 
Go to Local 
Local Lockout 
Selected Device Clear 
Serial Poll Disable 
Serial Poll Enable 
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Syntax Diagrams 

- RAD Autoarm_de I ay AAD 
Used to replace analyzer manual RUN key operations. At the end of a data capture cyde, the analyzer is 11utomalic11lly re-armed for 
the next data capture cycle. If set to either 5. 6. or 7. re-arming is disabled if an errnr is detected. 

Autoann_ clelay 

I =Delay Os 
2 =Delay ls 
3 =Delay 3s 
4 =Delay OFF 

Analyzer 

Integer 1 to 7 

5 = Delay Os (abort on compare) 
6 = Delay Is (abort on compare) 
7 = Delay 3s (abort on compare) 

Connector_number Channel_number 

Autoarming Delay 

ADS 

Adds a data segment to the analyzer configuration. Data can be in Binary, Ilexadecim11I, or Oc11tl form. An ADS st11tement must be 
preceded by a CAS statement. 

Connecto1·_11umber 
Channel_mnnber 

Generator 

Hex integer representing the connector 11umbe1'. 
Integer 0 to 3 representing the channel number for the connector specified. 

Connector_number Channel_number 

Adds a data segment to the generator configuration. Data can be in Dinary. Hexadecimal, Decimal or Octal form. Entry must be 
specified (Y or N). An ADS statement must be preceded by a CAS statement. 

Connector number 
Channel_1u1111ber 

Allows gaps in the trigger word counter. 

Hex integer representing the connector number. 
Integer 0 to 3 representing the channel number for the connector specified. 

Add Data Segment 

AGC 

When set to NO (.2) the qualified Trigger Word must occur on consecutive clock pulses, the number of pulses being defined by the 
Trigger Count Setting. When set to YES(!). the analyzer will be triggered as soon as the Trigger Word has been detected the number 
of times defined by the Trigger Count Setting. 

I = Gaps in count 
2 = No gaps count 

RevJ~ion 1.0, Sep 1988 

Allow Gaps in Count 
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Syntax Diagrams 

ASR Integer 

Recalls one of the 9 sets of addresses stored in a generator (Sl.'e Store/Recall Page). 

Integer An integer value I to 9. This corresponds lo the nine address sets that can be stored on the Store/Recall 
page. 

Address Set Recall 

ASS Integer 

Stores the current address settings in one of nine locations in a Generator (see Store/Recall Page) 

Integer An integer value I to 9. This corresponds to the nine address locations on the Store/Recall page. 

Address Set Store 

BCK 
This .:ommand reverses the operation of the generator in manual clocking mode, and feeds the contents of the next lower memory 
address to the outputs. This has the same function of the BACK key on the front panel. 

Manual Clock Back 

BLI 
Performs Binary Data Transfer from computer to analyzer. YOu must define the connectors for data transfer with BSC and the 
Binary Start Address (USA) where data is to be downloaded before attempting binary transfer. (This is the inverse of the analyzer 
binary talk function BTK.) For more details see Section 8-7. 

Integer 

Binary Listen 

BRI 

An integer value 1 to 3. 
l - Transfers Expected Data (versions A and B) 
2 - Transfers Bit Mask Data (versions A and B) 
3 - Transfers Word Mask Data (version D only) 

Sets active slope of generator rear panel brea_k input. 

Integer :=: 

Break Input 

BRK 

Integer value l to 3 
I - Off - break input has no effect 
2 - On positive slope 
3 - On negative slope 

Integer 

Halts the Generator and sets it in the BREAK state. This command has the same function as the BREAK key on the front panel. 

Break 
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Syntax Diagrams 

start_address BSA 

Sets the start address in the Generator's and Analyzer's memory where the binary data is to be loaded using the Binary Transfer 
method. You must define the connectors (BSC) where the data is to be loaded before attempting a binary transfer. 

Start_add1·ess 

Generator 

Analyzer 

Integer rep1·esenting the start address in the generator memory where the data is to be lo11ded. This is 
in the rnnge I to I K for A type instruments, and I lo I 6K for B type. 

Binary Start Address 

start_connector / stop_connector BSC 

start_connector stop_connector 
Sets the channels which the binary data applies to fo1· a Fast Binary Transfer to the generator. You must define the binary start 
address (BSA) where the d11t11 is to be loaded before attempting 11 binary transfer. For more details see Sections 7-8 11nd 8-7. 

Start_conneclor 
Sto11 _connector 

ExnmtJle 

The connector number to which the first binary digits apply. 
The connector number that represents the end of a bi1111ry sector. Must be g1·eatcr than 
Start_ connector. 

DSC 0/3 selects connectors 0 to 3. Data to be sent consists of two bytes where byte 1 contains the data for connectors 0 and J and 
byte 2 the data for conm:clors 3 and 3. 

Binary Select Connectors 

BTK 
Performs Binary Data Transfer from analyzer to computer. You must define the connectors for data transfer with DSC and the 
Binary Start Address (BSA) where data is to be read from before attempting binary transfer. (This is the inverse of the analyzer 
binary listen function BLI.) For more details see Section 8-7. 

Integer An integer value 1 to 3. 
1 - Transfers Received Data (versions A and B) 
2 - Transfers Expected Data (versions A and B) 
3 - Transfers Bit Mask Dat11 (versions A and B) 
4 - Transfers Word M11sk Data (version 13 only) 
5 - Transfers Error Map Data (version B only) 

Integer 

Binary Talk 

BTR 

Sets the generator in binary talk mode for the trnnsfer of stimulus or strobe data in binary format. This is the inverse of the binary 
listen function TLK4. BSA. BTR and BSC must be set before using this command. 

Integer An integer value I lo 2. 
1 - Fast binary transfer of stimulus data 
2 - Fast binary transfer of strobe data 

Re...Usion 1.0, Sep 1988 

Binary Transfer 
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Syntax Diagrams 

c connector_pair mode 

This comm11nd is used to set the channel threshold mode configur11tion of the an11lyzer. Sini;c du1d threshold mode requires lwo 
d111nnels for e11ch signal, the conne..:tors arc nlways selected in paiu. 

conncctor_J>:llr 

mode 

Ex:u111>lc 

0 1 - selects connector pair 0 and I 
2 3 - selects connector pair 2 and 3 
4 5 - selects connector pair 4 and 5 
6 7 - selects connector pair 6 and 7 

I - single threshold mode 
2 - double threshold mode 

CO I I sets connectors 0 and I lo single threshold mode - eight inputs 
C6 7 2 sets connectors 6 and 7 to double threshold mode - four inputs only 

Connector Threshold Mode 

Allows the Clock lo remain active during bn:ak (while the generators are halted). This is equivalent to the manual operating mode 
Clock I in Break. 

Integer 

Clock 1 in Break 

CAD 

Integer value I to 2. 
I - No clock during break 
2 - Clock during break 

Used to set the position of the cursor in the Timing Diagram Page of the Analyzer. The maximum values depend on the analyzer 
operating modes as listed below. 

Operating Mode 

Trigger Start Analysis with Glitch Detect OFF (OPR 1 GLD2) 
Trigger Start Compare (0PR3) 
Trigger Start Analysis with Glitch Deted ON (QPR I GLD I) 
Trigger Stop Analysis with Glitch Detect OFF (0PR2 GLD2) 
Trigger Stop Analysis with Glitch Detect ON (OPR2 GLD It 

value integer 

Cursor Address 

10-12 '· 

Range 

0000 to+I008 (16368) 
0000 to+1008 (16368) 
0000 to +0496 (08175) 
-I 023 (16383) to -O(ll 5 
-5 I I (-8 19 I) to -00 I 5 
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Syntax Diagrams 

CAS 
An11lyzer 

Connector_number Channel_number 

Clears all existing datu segments 11nd adds one new segment. D11t11 can he in Binary. Hexadecinrnl. or Octal form. A CAS statements 
after 1111 ADS statement dcors 111! the seglllents progralllmed in the ADS statement. The command must he delimited with 11 comm11 
or semi-colon. A lllt1Ximum of 16 ch11nnels can be defined in one stigment. 

Connector 111111tb(•r 
Chnnnel_1n1111bl.'r 

Example 

Hex integer representing the connector number. 
:=: Integer 0 to 3 representing the ch111111el nulllbcr for the connector specified. 

CAS D 13 12 11 I 0 3 3 32 31 3 0: creates a new segment comprising all the channels of connectors 1 and 3. Data entry lo this 
segment will be in binary. 

Gen em tor 

Connector_number Channel_number 

Clears all existing data segments and adds one new segment. Data can be in Binary. Hexadecimal. Decimal or Octal form. Entry 
must be specified (Y or N). A CAS statements after an ADS statement dears all the segments programmed in the ADS statement. 
The command must be delimited with a comma or semi-colon. A maximulll of 16 channels can be defined in one segment. 

Hex integer representing the connector number. Connector numbe1· 
Channcl_1tt1mber Integer 0 to 3 representing the channel number for the connector specified. 

Example 

CAS BY C3 C2 Cl CO B3 B2 Bl BO: creates a new segment comprising all the channels or connectors Band C. Data entry to this 
segment will be in binary. 

Clear and Add Data Segment 

CBM 
Clears all bit masks in the expected data memory of the Analyzer. 

Clear Bit Mask 
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CCD 
Clears the data (set to zero) from the specified connector and channel. 

Generator 

~,__C_o_n_n_e_c_t_o_r __ n_u_m_b_e_r__,;_C_h_a_n_n_e_l ___ n_u_m_b_e_r-..,.I •-] ____ .,.., 

Data is cleared only between the first and last addresses. 

Connector nmnbe1· 
Ch11nnet_1u1mb,•r 

Analyzer 

:=: 
llex integer representing the connector number. 
lntegl?r 0 to 3 reprei1enting the channel number for the conne.:to1· specified. 

-@--I data_in_display_format H 
Clears the data in all addresses or the Analyzer. Data must be entered in the same format as the current channel configuration. that 
is. the number of channels in each segment and the number of segments. For more information refer lo Section 8-6 of the Operating 
and Programming Manual. 

Data Set data to 1 
Retain current value 

Example 

CCO I 1-- 1-1- ---- I I I I sets the data in channels I. 2. 5, 7. 13 to 16 (ns displ11yed in the Expected Data Pngc) lo I. 

Clear Channel Data 

CCM 
-@)-.... (--11 Connector _number i Ch anne 1 _numbe rl'"" ~•~)---•I 

Clears the channel mask at all addresses of the Analyzer. Data must be entered in the same format as lhe current channel 
configuration. that is. the number of channels in each segment and the number of segments. For more information refer to Section 
8-6 of the Operating and Programming Manual. 

Data Clear Mask 
Retain current value 

Example 

CCD 1 1-- 1-1- --- 111 1 clears the mask in channels I. 2. 5. 7. 13 to 16 (as displayed in the Expected Data Page) to I. 

Clear Channel Mask 

CHO Connector_number Channel_number Data i----.. 

Sets one bit of data in the generator at the current address set by TSA. Data can be either 1 or 0. If more data is present TSA will 
be incremen!ed after each bit of data so that data will be set at further addresses. 

Channel Data 
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delay qua I if1er 

Sets the analyzer dock delay. This must lx: set between () 1rnnosecond and 1 second. 

delay a real v.1lue 

Qualifier <'ne or s. MS. us. Or NS 

Sets the internal clock period or the analyzer. 

Period an integer I. 2 or 5 followed by one or MS. US. or NS 

Sets the analyLer clock slope. 

I - Positive 
2 - Negative 
3 - Both 

threshold qua I ifier 

Sets the analyzer clock threshold level in the range - I 0 V to+ I 0 V. 

1hrcshold real number 

c111alifit•r one of V or MV 

width qual1f1er 

Sets the analyzer clock width. This must be sci bet ween I 0 1rnnose..:ond and 1 se<.:ond. 

width reiil number 

one or NS. US. MS 

'· 
Revision 1.0, May 1987 

CKD 

Analyzer Clock Delay 

CKP 

Clock Period 

CKS 

Analyzer Clock Slope 

CKT 

Analyzer Clock Threshold 

CKW 

Analyzer Clock Width 
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CLO 
Sets all the data of a Generator and the expected cf.:lta of an Analyzer to 0 <tnd dears <1ny bit masks previously set. 

Clear Data 

CLK 

Sets the dock source for thl' generator and analyzer. 

Digit 

2 
3 
4 

Clock Source 

CLS 

Generator Setting 

Internal 
External - rising edge 
External - falling edge 
Manual 

Sets all the ditta in the strnbe channel or the Generntor to Lero. 

Clear Strobe 

CMA 

Analyzer Setting 

External 
Internal 

macro 

Copies a single macro from the Macro Data Page to the sp~ified address in the generator data memory. 

macro 
aclclr<>Ss 

Example 

llex number of macro 
Address (0 to 16383 (I 023)) 

CMA D/257 copies the macro in line D to address 257. 

Copy Macro 

CMS f i rst_macro last_macro 

address 

address 

Copies a group of macros from the Macro Data Page to the generator data memory. The address specified address is taken as the 
start address of the group and any existing data at those addresses will be overwritten by the macro data. 

macro 
addrcs.'i 

Example 

Ilex number of macro 
Address (0 to 16 3 8 3 (102 3)) in current address format (hex. octal. binary. decimal) 

CMA 1/7 /25 7 copies the macros in lines 1 to 7 to addresses 25 7 to 265 decimal if decimal addressing has already been specified. 

Copy Macros ... 
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coc 
Copies a single channel or data i11 the GL'ncrntor and Analy1.er. The !'ormat used is different for ead1 instrument. 

Gl'Jll•ra I or 

Connector_number Channel_number 

Connector_number Channel_number 

The command COC 32 22 copies the complete data set or d1a11ncl 32 to channel 22. 

Analy:tt•1· 

data_1n_dlsplay_format 

:=: 
2 

Saurel' drnnncl 
Target channel 
Unchanged clrnnnels 

The data input must be in the same format as displayed on the cxpc..:led data page (channel configuration and organization). The · 
connnand COC ---- 1--- ---- --2- --------copies the complete data set in the channel displayed fifth from the left to the 15th displayed 
clrnnncl. 

Copy Channel 

Integer Integer COL 

Copies the vector of generntor data at one addrcss to another (second) address and overwrites the previous values at the second 
address. 

For "A' type inst ruml•nts. integer must be bet wei:n 0 and I 02 3 nnd. for "13' type instruments 0 and 16 3 8 3 

Copy Line 

Clock COM 
Connector_number Channel_number 

Sets the output or the channel specified to complumcntary polarity. For docks. the inputs IC and 2C refer to Clock 1 and Clock 2 
respectively. 

Complementary Polarity 

impedance CQI 

Sets the input impedam:e for the um1Jyzer clock qualifier input. 

impedance I - 50 Ohm 
2 - 1 00 kOhm 

Clock Qualifier Input Impedance 

"· 
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CQL 
Sets the ac:tive level for the analy,-cr doc:k qu;ilif'ie1·. 

level 1 - Iligh 
2 - Low 
3 - Don't care 

Clock Qualifier Level 

CQT 

Syntax Diagrams 

thr"eshold qua 1if1er" 

Sets the voltage threshold !'or the analyzer doc:k qtwlifier i11 the ri111ge between+ 10 V and -10 V. 

rangl' rl!al number 

qualifier One ol' V or MV 

Clock Qualifier Threshold 

CTE 

This analy·:er command switdll's thl' Error c:ounl foaturc on and off. 

2 

Error Count 

CWM 

Error c:ountcr on and c:urrcnt value of error c:ount displayed 
Errnr ..:ounler off 

This Analyzer c:omnrnnd dears the word mask !'or all VL'c:tors. 

Clear Word Mask 

CYM 
Sets the cyde mode of the genera tor. 

lnkger 

Cycle Mode 

~. 

10-18 

Intcgl'r value bet ween 1 nnd 5. 
1 - Auto 
2 - Single 
3 - Gnted 
4 - Inilinlizt'd nm• Gated 
5 - Initialized and Auto 

Integer" 
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--(§,___.~~-6)--~~~~-

L.-P-o_s_i _t _i v-e-_-1-nt_e_g_e_r_,IJ 
CYP 

Sets the cyding period or the Analyz1:r when it b being used in real-time compare mode. Refer to Se..:tion 4-1 I of the Operating und 
Programming Manual for more information. 

-1 
Positive_integer 

mask_data 

Swi1d1cs cycling period off. 
Integer bl·twecn 2 and 1024 ('A' type) or 2 and 16384 nr type) to set the cycling period. 

Cycling Period 

channel_data DAM 
Used to input data at the current address defined by TS/\ in the Expe..:ted Data Page or th..: A1rnlyzcr. D:lla input must be in the 
sium-. format as the E.xpcct<"d D11t11 display (..:hannd ..:onl'igurnlion nnd number). This ..:ommund has the s11111c effect as DAT with 
mask duta inputs. 

Mask_clata 

Channel_clata 

channel_data 

. - word nwsk not set 
X - word mask set 

0 - set data lo 0 
I - set data lo I 
X - mask data 

Expected Data with Word Mask 

DAT 
Used lo input data at the current address defined by TSA in the Expecti.:d D11l11 Page of the Annlyzer. Data input must be in th..: 
same formut as the Expe..:ted Data display (drnnncl configuration and number). This command has the same effect as DAM without 
mask d11ta inputs. 

Channl'l_data U - set data to 0 
1 - sci data lo l 
X - mask d11t<1 

Expected Data without Word Mask 

DCL 

Universal IIP-IB command used with the BASIC 'SFND" command to stop instruments connected to the same interface on the bus. It 
has the same effect as pressing the STOP key. Rd'er to the 13/\SIC Language Rcrcrcncc Manual for more information. 

Device Clear 

... 
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DEC 
Sels the address display of the gencrntor to decimal. Sec also Hf.X and OCT whid1 are used to set the address rornrnt to hexadecimal 
and octal respectively. 

Address Coding Decimal 

DEL connector_number channel_number 

clock 

extender 

Sets the delay or a doi:k. dwnncl or extender with respei:t to the generator internal dock. 

conn cc t·or_ 1111 mb<.'r 

clrnnnl'I 

clock 

extendl'r 

Channel or Extender Delay 

DLI 

the conm:i:tor number or the signal to be dektyed 

the channel in connector lo be delayed 

JC. 2C - Clock I and Clock 2 respectively 

XI. X2 - Extender I and Extender 2 respectively 

value qua I 1 f ier 

Integer 

Deletes one line of data in the Generator and Amtlyzer. All lines below the deleted line move up one position and the last line is filled 
with zeros. 

Delete Line 

DNC Integer 

Sets the generator data in the segment specil"icd to a down counter. The displayed segments (data p:1g~) an' numbered f'rom the lef't. 
I he first segment having segment nu mher l. 

Down Counter 

ORD 
This analyzer command copies the data stored in the received data memory into the expected data memory. 

Dump Received Data 

.... 
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This command spc..:ifies whether the analyzer is to display errors or not. 

Errors displayed 
Errors no! displ;1yed 

DSE 

Display Errors 

DSG 

This command swit<.:hes the Analyzer Display Glit<.:hes feature on and off. The Glit<:h Detcd feature must be enabled (sec GLD) 
befon; this ..:ommand <.:an be used. 

Display Glitd1<.:s 011 

Display Glitd1cs off 

"string" 

Display Glitches 

DSP 
This command displays text in the Remote Message Page of the generntors and analyzers al the current line defined by the LIN 
command. After each DSP command. LIN will be in..:r~nented. 

Display 

Integer DSW 
This •malyzcr <.:ommand vcrti..:ally scrolls the Timing Di11grnms Page. The integer number following DSW marks the right bottom of 
the verti..:al window and must be greater than zero and less 40. 

FAD Integer 

Sets the generator first address for ..:ycling. 

integer 

.... 
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for "A type instruments 0 lo I 02 2 
for ·ir type instruments U lo 16382 

Display Window Vertical 

FAD 

Set First Address 

10-21 



Syntax Diagrams 

FMT -€D-1f1 CI ock j J 
Channe I I 

RZ_value ·I 

Sets the form:1! of g1.mcralor drn.:k nnd dwnncl d:1ta for signals with RZ cap:1bility. 

Clock IC or 2C for Clock I and Clock 2 respectively 

channel the hex connector numlm· followed by the d11111nel numlK'r (0 to 3) to be set 

rz_valm.• I - RZ fornwt 
2 - RZ=S 0% formal 
3 - NRZ format (not for do.:ks) 

Format 

FOR formatte-d::data 

Sends a formatted vector with strobe to the generator. The data must be in the same format as the 1.a1rrcnt d1:1nncl configurntion 
and segment code with no NO ENTRY segments. The FOR statement must be delimited by a comma. period or CR/LF. Aftl'r the 
delimiter is read. TS/\ will will be incremented ready for thl• next FOR statement. 

data 

Example 

0 - sets the bit to zero 
I - sets the bit to one 
- - leaves the bit in its previous slate 

FOR 0 0000 111 I -1-1 J 0 I 0 sets the strobe to 0 and thl' rour defined segments to the states shown al the current address sci by 
TS!\. 

Formatted Data 

FRQ 

Sets the Generator dock frequency and will also drnngc the period setting (PER). 

value 

qualifier one or IIZ. KllZ. or MIIZ 

Frequency 

FSR 

Enables and disables operation or the generator front panel SRQ control. 

2 

Front Panel SRO 

... 
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Enabled 
Disabled 

value qualifier 
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FWD 
When the generntor is in manual dm.:k mode, ii is do.::ked one .::yde ea.::h time this .::ommand is received. This .::omnwnd has the same 
crt'e.::t 11s the FWD key on the front p1111i.:J 

Manual Clock Forward 

GET 

This is a universal llP-IB wmmand used with the BASIC SEND .:ommand. It has the effe.:l or starling the instruments on the bus. 
Refer to the BASIC Language Reference Manual J'or more inform11tion. 

Group Execute Trigger 

GTL 

This is a universal IIP-IB .:ommand used with the BASIC SEND command. II has the effect or setting the selected device to LOCAi. 
mode. Refer to the DASIC Language Rcfcn:n..:c Mmrnal for more information. 

Go to Local 

HEX 

Sets the address display of the generator to hcxaclc.:imal. Sec also DEC and OCT which arc used to set the address format to dedmal 
and octal respe.:tively. 

Hexadecimal Address Coding 

~Label ~ Real_number 

~J ·I HIL 

Sets a value for ca.:h of the generator output high level labels. 

labd A. B. C. or D 

High Level 

'· 
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HOZ 

Sets the zoom factor of the mrnlyzcr timing diagram page. It lrns the same ct'fcd as the relevant sortkeys in this page. 

Number Input 

2 
3 
4 

Horizontal Zoom Factor 

Ill 

Zoom Factor 

2 
4 
8 

ILI Integer 

Inserts a new line or data al the position specified in the gcnernlor dat;1 page and analyzer cxpcded data page. All lines following 
the inserted line will be moved downwimh and the last line 1023 or 16383 will be dektcd. 

Insert Line 

IMP IMP Integer 

Sets the input impcdanc:c of the generator rear panel inputs. The input impedanc:e ..:an be set lo 50 Ohm or 100 kOhm 

50 Ohm 
2 I 00 kOhm 

Input Impedance 

ISR 

Enables and disables generation of an SRQ by the generator in the case or i11c:o111p:1tibili1y of timing or level settings. 

2 

Incompatibility SRO Control 

.... 
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I~nable SRQ I 3 and 14 nnd sci SRQ if error detected 
Dis11ble SRQ I 3 ,111d 14 
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Integer KEY 

Sclcc:ts lhe softkeys c:orresponding to the p11gc spL'<.:il'il'd by integer without cl111nging the report display 11fter returning to loc:al 
control. 

intCJi!'I" 
2 
3 
4 
5 
6 
7 

Analyzer 

Control Page 
Input Page 
Expcc:tcd Data Page 
Miscellaneous Page 
State List Page 
Timing Diagrnms Page 
Error Map Page 

Gcnerntor 

Control Page 
Timing Page 
Output P11ge 
Data Page 
Store/Rec:all Page 
Mbc:ellaneous Page 
Macro Data P.1ge 

Select Page Softkeys 

Integer LAD 

Sets the last address or tlw generator lo be used in the various cyde modl·s. The last address set must be higher than the first 
address. For 'A' types last address must bl' between 2 and 102-1 and for ·ir types between 2 and 1638-!. 

Last Address 

Label Connector_number Channel_number LB 
Used to set the voltage levels of the generator output drnnncl spedfiecl lo lhe levels defined by labels A to D. For clock sig11<1ls you 
should use IC and 2C for Clock l and Clock 2 instead of' connector and c:hannel number. 

Channel Label 

d1splay_format_data LBL 

Used to set the voltage k·vels ot' the a1111lyzer dal<l input d1anncls. The dilla must be input in lhe same format as the current channd 
configuration. 

Exam fl I<' 

LBL AAAA BBCC ----A BBBB 

'· 
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A. ll. C. D. 1: or F lo Sl'l the d1annd to these levels rcspcdivdy. 
- to leave the channel in ils previous stale 

Channel Labeling 
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LIM 

Sets the load (output) impedani.:e of the generator data outputs. Rt,fcr to Chapkr 3 of the Operating and Programming Manual for 
more inl"ornrntion on output impcdani.:e. 

I - 50 Ohm 
2 - Open (high impedani.:e) 

Load Impedance 

LIN Integer 

Selcds the line ( J to 26) in whid1 the string entered hy a DSP i.:ommand will b1.: displayed on the Remote Message Page or th<' 
generator and analyZl'r and sdci.:ts the line to be output by the instrument in talker mode 3 - display dump. The line number is 
i111.:remc11l<'d artl'r every DSP or TLK3 i.:011111rnnd entered. I.IN is set to J at power-up. 

Select Line to Display 

LLO 

This b a universal HP-IB i.:ommand used with the BASIC SEND i.:0111111:u1d. It has the effect of selling the selei.:ted devii.:e to 
REMOTI: modi.: and disabling front panel key operation. Rerer to the BASIC Language Reference Manual for more information. 

Local Lockout 

LMA 

Sets a limit address in the generator above whk:h existing d:1ta is safeguarded for insl,rt and copy line fundions. Any insl·rt :ind i:opy 
proi.:edurcs will al'foi.:t data up to the limit addn:ss but will b1.: ignored if th1:y try to modify data after the limit addn·ss. 

Limit Address 

LO -@Label Range 

Sets the :malyzer lower volt11ge thrcslwld for the label spedricd (A to F) in du;il threshold i.:ompan: mode. This value must be in the 
range -J 0.0 V to +9.90 V. 

value rc<ll number 

qmdifi<'I' :=: One or V or MV 

Low Level 
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Label Real_number LOL 

Sets the vollage of the generator low level output for the spedl'icd label. 

A. B. C.or D 

Low Level 

data_in_display_format macro_number MAC 
Used to input macro data in the generator Macro Data Page. Data must be input in the same formnt nnd configurntion as the 
display. The MAC comm1111d must be followed by 11 hex digit indi..:ating the address or the data to be inpul. 

Macro Data 

source_ address target_address MOV 

Moves the vector or data from one address to another address in lhL· generator. 

Move Line 

number MSK 

This analyzer command allows you to set the mask register ol' the spcdficd output so that bits 0 to 5 in the status byte arc masked 
(do not cause SRQ to be sent). The number output is the sum of the values of the bits which arc lo be used lo sci the mask register. 
The default at power up or after dwngcs lo the IIP-IB address is 63. The values arc listed below: 

number 

Dit Position 

6 
5 
4 
3 
2 
I 
0 

Bit Weight 

64 
32 
J 6 
R 
4 
2 
1 

integer between 0 and 63 

Meaning 

Rl.'llUcst Bit - set if any other bits set 
Error nit - sci if fast dcx:k de!ccled 
Ready Bil - sci il' STOP routine detected 
1:ron1 Panl'I SRQ Bil - set if lhl' SRQ key lws IWL'll Sl'l 
Aulocorn:..:t Bil - sci if an m1!0..:orrc..:lion has been performed 
Wrong Value Bit - sci if 1111 illegal value setting lrns hccn allcmplcd 
Wrong Statement Oil - set if an unrc..:ognizcd or unallowcd 
statement has been inlcrprc!L'd 

Mask Status Byte 

Clock NOR 
Connector_number Channel_number 

Sets the output of the generator channel spedficd to normal polnrity. For docks. the inputs 1 C and 2C refer lo Clock I and Clock 2 
respectively. 

Normal Polarity 
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NXE 
Moves the cursor (top addrl'SS) on the analysis displny p,1gl'S (Stall' List. Timing Diagr<1111. and Error l\fop) and the cxpcdcd dat;1 page 
to the next address whcn: an error has been delcc\l'd. \Vlwn lhc last t.:rror has been displayed, the cursor 1110ves to the l<t>l address. 

Next Error 

OCT 
Sets generator address coding to o<.:tal. This can also be set to dt.'ci111al or l1c.~;Hkci11111l by using the DEC and IIEX comnwnds 
respectively. 

Octal Address Coding 

OPR 

Sets the analyzer operating mode. 

mode I - Trigger start analysis 
2 - Trigger stop an;ilysis 
3 - Trigger start ,·om pa re 

Analyzer Operating Mode 

OUT 

Used to switch the generator outputs on and off. 

Outputs 

PAG 

Outputs off 
Outputs on 

Selects the pages or the analyzer and gc·m·1·a1<ir. 

value 

Select Page 

'· 
10-28 

3 
4 
5 
6 
7 

Analyzer 

Control Page 
Input Page 
L\pec:ted Data l';1gc 
Misc:cllam,ous Page 
Stat\: I .isl Pag1.: 
Timing Diagrams i'agc 
Error Map Page 

Generator 

Control Page 
Timing Page 
Output Page 
Data Page 
Store/Reciill Page 
Miscellaneous Page 
Macro Data Page 

Integer" 

Revision 1.0, May 1987 



Syntax Diagrams 

Re a I _number PER 

Sets the Generntor do..:k pt,riod and will also ..:hange tlw fn:quen..:y setting O:RQ). The setting must be in the range 20.0 ns to 
999 ms. 

Numbt'r real number 

qm11ificr one of NS. US. or MS 

Clock Period 

polarlty_in_display_format POL 

Sets the polarity of the analyzer expe..:tcd data inputs. The polllrity data must be in the same order and format 11s that displayed in 
the expected dat8 page. that is. the number of segments and number of channels in ead1 segment must agree with the current channel 
configuration. 

polarity N sets input to normal polarity 
I sets input to inverse polarity 
- leave channel in ..:urrent polarity 

~ Connector _number ; Channe !_number 11-'4• ....... J----•I 

Sets the generntor data in the channel specified to a pseudu-random binary sequence. 

Polarity 

PRB 

PRBS on Channel 

PRE 

Moves the cursor (lop address) on the analysis display p11gcs (Stale List. Timing Diagrams. and Error Map) and the expei.:ted data 
page to the previous :tddress where an error has been detected. When the rirst error has been displayed. the i.:ursor moves to the first 
a~dress. 

Previous Error 

Integer PSR 
Recalls the generator parameter set specified (I to 3) and makes it the ..:urrent setting. These settings should have been previously 
stored using the PSS command. 

Parameter Set Recall 

.... 
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PSS Integer 

Stores the current generator scllings into one ol' the lhrec parameter sl'ls (I lo 3) for later use by the PSR command. 

Parameter Set Store 

RCL regtster_number 

Analyzer 

This command recalls the sellings previously stored using the STO command. Whl'n no Sl,llings have been previously stored. RCL 
causes a service request. 

1·egister_nu111ber 

Recall Settings 

RDO 

I 2 3 
4 

recall the sellings in registers 1.2. or 3 respectively 
recalls the standard set. Rercr lo the Operating <llld Programming Manual 
for a complete list of these scllings. 

Integer 

Rolls the contents of the analyzer memory downwards with respect lo lhc' address. 

Roll Down Memory 

REP Integer 

Selects the specified Report Page of the generator or mrnlyzcr. This is similar to the command PAG except that the softkeys from 
the previous page will remain active returning to local. 

integer 

Select Page 

RSS 

l 
2 
-~ 
4 
5 
(1 

7 
8 

Generator 

Control Pagl' 
Timing J>agl' 
Output Page 
Dat<i Page 
Store/Recall Page 
Miscellaneous Page 
Mncro D<lla Page 
Remote Message Page 

Analyt:cr 

Control P<1gc 
Input Pagl· 
Fxpected Dnt11 Pnge 
Miscellaneous Page 
Sl<1le List Pnge 
Timing Diagrams Page 
I:rror M<1p Page 
Remote Message Page 

Recalls the generator standard sci. For more details of the set lings refer lo the Operating and Programming Manual. 

Recall Standard Set 
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Integer RUI 

Sets the genenilor rear panel RlJN INPUT ndive edge. 

.-. orr 
2 .-. Positive Slope 
3 .-. Negnlivc Slope 

Run Input 

RUN 

Has the same effect as pressing the RUN key on the generator or analyzer rront panel. 

Run 

Integer RUP 

Rolls the contents ol' !he analyzl'r memory upwards with respect to the addresses. 

Roll Up Memory 

SBM 
Sets all bit masks in the expected data memory or the J\nalyzcr. This is only possible in Trigger Start and Trigger Stop Analysis 
Modes. 

Set Bit Mask 

SCD 
Analyzer 

data_in_display_format 

Sets the data al all addresses of the Analyzer to 1. Data must be entered in the same formal as the current dmnncl configuration. 
that is. the number or channels in ench Sl'gmcnt and the number or segments. For more information rel'er to Sc..:tion 8-6 or the 
Operating and Programming M;mual. Sec also CCD to set data to O. 

Data Set data lo l 
Retain current value 

Exar•1ple 

SCD 11-- 1-1- ---- I I I I Sets the data n111sk in channels l. 2. 5. 7. I 3 to 16 (as displayed in the Expected Data Page) to l. 

Ge111.'1·ator 

---@-1 connector _number I channe !_number H 
Sets the data of the specified <.:onncctor and channel lo one. D11t11 is only .:hanged between the first and last addresses. 

Set Channel Data 
'\, 
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SCM ~-C-o_n_n_e_c_t_o_r ___ n_u_m_b_e_r---..j-C-h_a_n_n_e_l _-n_u_m_b_e_r--;_ .. ., ..... J __ -1.,.,.I 

Sets the channel mask at all addrcssc' of the Analyzer. Data must he entered in the same format as the current channel 
ccmfiguralion. that is, the number of channi:ls in i:ad1 segment and the number or segments. For more information refer to Section 
8-6 of the Operating and Programming Manual. 

Du ta Set Mask 
Retain current value 

Exmnplc 

SCM I 1-- 1-1- ---- I l I I sets the nwsk in channds l. 2, 5. 7. 13 to 16 (as displ:lycd in the Expect1:d Data Page) to I. 

Set Channel Mask 

soc 
This is a universal IIP-IB command usl'd with the DASIC SEND command. Refer to the BASIC Language Reference Manual for 
more information. This has the same effect as the STOP command on the addressed instrument but makes use of the synchronize 
buffer. 

Selected Device Clear 

SE 

This command is usi:d to restore an analyzer parameter set previously saved to 11 mass storage device with the TLK 2 command. The 
data read by the analyzer using the BASIC l:NTTR con1111and can be stored in locations l to 3. Sec Chapter 8 ol' the Opcrnting and 
Progrnmming Manu<tl for more information. 

Transfer Parameter Set 

SEO 

Sets all the data of a Generator and the cxpeck'd data or an Analyzer to I. 

Set Data 

SI -----@Label Range 

Sets the single threshold voltage input lcvCI l"or the analyzer voltage labels A to F. This must be in the range+ I 0 V to -I 0 V. 

labl'l One of A. B, C. D. E. or F 

vahw :=: real number followed by one of V or MV 

Set Analyzer Label • single threshold 

... 
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SNE 
Used to disable data entry in the strohl· dwnnd of the gem-r<1tor. 

Strobe No Entry 

Integer SPD 
Sets the internal stop del11y of the analyzer which causes thl' analyzer to stop and terminate data capture (go into idle stat'c) after th<: 
number of dock periods s1x·.:iJ'ied by integer. This feature must be enabled with the SPS comnwnd. 

int<'gt•r ll to 16383 (1023) 

Stop Delay 

SPD 
HP-Ill Universal command used with the SEND comnrnnd. Refer to the BASIC L;mguage Reference Manual for more information. 

Serial Poll Disable 

SPE 
HP-IB lJniversnl comm<tnd usl'd with the SEND command. Rcl'cr to the BASIC Language Reference l\fonual for more infornwtion. 

Serial Poll Enable 

SPE 

Enables or disabks the· stop-on-error l\·aturc of the analy1cr when it is being used in Trigg.:r Start Compare Mock This command 
has no effect when the thl· ;11rnlyzer is in other opcrnting modes. 

2 
On 
orr 

--~ 

This command sets the impedan..:c of the <tnalyzcr stop input. 

50 Ohm 
2 I 00 kOhm 

.... 
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Stop On Error 

SPI 

Stop Input Impedance 
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SPI 
Sets the ac:livc slope or tlw gcncrntor rear panel STOP input. 

2 
3 

Stop Input Slope 

SPL 

orr 
Positive Slope 
Negative Slop<: 

Ifos the s,1111c effc..:t as pressing the SAMPLE key on the <11rnlyzcr. 

Sample 

SPO 
Sets the generator strub<:: output polarity tu normal or ..:omplcrnt:nt. 

2 

Strobe Polarity 

SPS 

Normal output 
CompkmL'nl output 

Seb the a..:tivc slopL' of the analyter rear panel stop input. 

.-. Positive 
2 .-. Negative 
3 .-. Internal 
4 .-. Not a.:tive 

Stop Active Slope 

SPT 
Sets the voltage threshold or the analyzer stop input. This must be in the range+ l 0 V to -10 V. 

vah1c real number 

qualifil•r one of V or MV 

Stop Threshold 

'· 
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Integer 

Integer-+----~ 

0 

value qualifier 
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SRU 

Slops the genernlor, sels lhc 11d<iress lo Fi\D 1111d restarts the generator. In !NIT PLUS i\lJTO mode the address is set lo 00000 
before restarting. 

Stop and Run 

SSC 

Sets lhe generator ;111d analyzer I<> 11 defaull standard .:ondition. Refer lo the Opernting and Programming manunl for more 
informal ion. 

Used lo switch the gcncrnlor Strobe Dr.,ak feature on imd off. 

2 

Integer 

:=: 
Off 
On 

Sets the general or st robe oul pul level lo cil her ECI. or TTL levels. 

2 

Analy:i:er 

TTL 
ECL 

register_number 

Set Standard Configuration 

STB 

Strobe Breaks 

STL 

Strobe Level 

STO 

This command stores the adive settings of all outputs in one of the analyzer setting registers (I to 3). 

Store Parameters 
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STO 

Used to set the format of the gencrntor strobe output signiil to either do..:k (pulse output) or data (NRZ format). 

2 

Strobe Output 

STP 

Data 
Clock 

Has the same efrect as pressing the "!TOP key on the generator and analyzer. 

Stop 

SWM 

Sets the word mask in the analyzer. 

Set Word Mask 

SYE 
Enables data entry in tho: generator strobe channel. 

Strobe Yes Entry 

SYN numberi----........ --1 • 

Used to set a new analyzer synd1ronizing character on the HP-IB. The default synchronizing character I 3 (CR) is set 111 power on 
and after ..:hanging the IIP-IB switch settings. 

number ASCII character number of the new synchronize chara..:ter. This ..:an be any ASCII chara..:ter except "A" . .'Z". 
"a".."z". ·o .. 9". ·-". "@"."*".or'?". 

Set Synchronizing Character 

.... 
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TAD 
Sets the top address for data. For the generator this can be bet ween CJ and 16 3 8 3 (I 0 2 3 ). For the analyzer. the maximum value 
depends on the operating mode as listed hck>w. 

Operating Mode 

Trigger Start Analysis with Glitd1 Detl,<.:t OFF (OPR I Gl.D.2) 
Trigger Start Compare (0PR3) 
Trigger Start Analysis with Glitch Dctc-:t ON (()PR I GI.DI) 
Trigger Stop Analysis with Glitch Dete<.:l OFF (0PR2 Gl.D2) 
Triggt>r Stop Analysis with Glitch Dete..:t ON (0PR2 GLD I) 

addrl.'ss 

Sets the impedance of the analyzer trigger arm input. 

2 
50 Ohm 
100 kOhm 

Range 

0000 to+I023 (16383) 
!JOOO to+l023 (16383) 
0000 to +0511 (08191) 
-1023 (16383) to 0 
-5 I I (-8 I 9 I l to 0 

Top Address 

TAI 

Trigger Arm Impedance 

TAS 

Used to set the slope of the signal appearing at the TRG ARM input that sets the analyzer to the ARMED stale. 

.-. POSITIVE 
2 .-. NEGATIVE 
3 .-. DONTCARE 

Trigger Arm Active Slope 

value qua I 1f1er TAT 
Sets the threshold of' the analyzer trigger arm input. This value must he in the range +10 V to -10 V. 

1·a11ge real number 

qualifier V or MV 

Trigger Arm Threshold 

... 
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THR value qua I if ier 

Sets !he input voltage threshold of the gcncrntor n·ar pitncl inputs. The v;1luc must be in the range-JO V to +IO V. 

value real number 

qualifier One of V or MV 

Input Threshold 

TLK integer 

Analyzer 

Used to set one of the an:tlyzer talkL'r modes(\ to 8). D;lla output in ead1 talker mode is listed below. For more infornrntion on the 
different talker modes. rel"cr to Clwpter 8 of !he Operating and Progrnmming Manual. For talker modes 4 to 7. TS/\ should be set 
before this command is used. 

value 

Gc1t(•1·ator 

2 

3 
4 
s 
6 
7 
8 
9 
A 
n 

Returns status information 
Learn Mode - Outputs the current parameter settings for storage on a mass stornge device. This data 
cannot be read by the user bu! can be reloaded to the analyzer using the SC:_ command. 
Display Dump 
Expected Data 
Captured Data 
Errors/Glilcl1es from State List 
Error M:ip 
Channel Marking 
Analyzer Servicing (8 I 82B only) 
Combination of TLKS and Tl.K6 (8 I 82B only) 
/\s TLKA. bu! only vectors containing errors (8 I 82U only) 

Used to set one of the generator talker modes ( 1 to 6). Dal11 input/output in each talker mode is listed below. For more information 
on the different talker modes. refer to Chapter 7 or the Operating and Programming Manual. 

l'<lhll' 

Talker Modes 

TQI 

2 
3 
4 

Returns status information 
Learn Mode - as above. reloading the dal:t is performed using the D/\SIC OUTPUT command. 
Display Inrormalion - line to be output can be sci with the UN command 
Formatted Data 

5 D11t;i Page Fornrnt 
6 Error String 

Sets the input impedan..:e of the analyzer trigger qualirier input. 

2 
50 Ohm 
100 kOhm 

Trigger Qualifier Impedance 

'· 
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Sets the active level of the arwlyzer trigger qualifier input. 

:=: I - J\.::t ivc level high 
2 - /\dive level low 
3 - Don"I care 

Range 

TQL 

Trigger Qualifier Level 

TQT 

Sets the voltage threshold of the analyzer trigger qualifier input. This value must be between +I 0 V and -1 0 V. 

value real number followed by one of V or MY 

Trigger Qualifier Threshold 

Integer TRC 

Sets the number of times (I to 16) the analyzer must be triggered before it goes into the active slate. Whether the analyzer goes 
directly into the active slate is d~termilll'd by the TRD selling. Sec TRD. 

Trigger Count 

TRD 

Sets the delay (in addresses) between the analyzer being triggered and entering the active state. The range of addresses Iha! .::an he 
programmed is 0 to 66535 (1023). Sec TRC. 

Note: When in Trigger Start Compare Mode. the range is 00001 lo 66535. Allcmpting to progrnm TRD 0 will cause 11 service 
request. 

Trigger Delay 

... 
Revision 1.0, May 1987 10-39 



Syntax Diagrams 

TSA Integer 

Analyzer 

Sets the start address for data trnnsfers to and from the analyzer. The default value is TSA DISABLED. so this command must b.: 
used to set TSA the first time the mwlyzcr is addn:ssed lo talk in talker nm.Jes 4. 5. 6. or 7 or if the Expected Data ha' been 
modified using DAT or DAM. The default is set after power on. altering the HP-JU address switd1 setting. RCL. OPR or GLD 
settings. The allowable rnnge for TSA depends on the operating mode as listed below. 

Ir TSA is disabled. TLK 4. 5. 6. and 7 return empty strings. 

If TSA is enabled. it will be incremented within its allowed rnngc each time n string is entered in talker modes 4. 5. 6. or DAT or 
DAM arc used. 
After a talker mode 7 comnmnd. it will be incremented lo the next multiple of 64 minus I (TSA -> (TSA - (TSAmodulo64) + 63). 
Refer to Chapter 8 of the Operating and Progrnmming Manual. 

Operating Mode 

Trigger Start Analysis with Glitch Detect OFF (OPR I Gl.D2) 
Trigger Start Compare (0PR3) 
Trigger Start Analysis with Glitch Detect ON (OPR I GI.DI) 
Trigger Stop Analysis with Glitch Detect OFF (0PR2 GLD2) 
Trigger Stop Analysis with Glitch Detect ON (0PR2 GLD 1) 

Gcncrato1· 

Rnngc 

0000 to+1023 (163X3) 
0000 to+l023 (1638J) 
0000 to +OS I I (08 19 1) 
-1023 (-16383) (() 0 
-5 11 (-8 19 l) to 0 

Sets the start address for data transfers lo and from the generator. The default value is TSA DISAOl .. ED. so this command must be 
used to set TSA the first time the generator is addressed l"or a dal<1 transfer. The set address must be in the rnnge 0 to I 023 
(16383). 

'l'llllll' integer (for the generator the entry must correspond lo the selected address formal (DEC. IIEX. or OCT) 

Transfer Start Address 

TWO data_in_display_format 

Sets the trigger word th111 is to be used to trigger the a1wlyzcr. The formal <>f the data must be agree with the current drnnnel 
configuration. that is. the number of segments and the organization or the segmenls. 

Data can be set to 0. 1 and X, when: X is a don"! c11re condition. If the trigger consists of all X"s. the trigger word is not used to 
trigger the analyzer - it triggers on every word in the absence of any other trigger conditions. 

Trigger Word 

UP label value qua I ifier 

Sets the analy7.er upper voltage threshold for the label spc..:ified (A to F) in dm1I threshold compare mode. This value must he in lhl.' 
range -9.90 V to +10.0 V. 

vnh1c real number 

qualifier One of V or MV 

Upper Level 

'· 
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integer UPC 

Sets the generator data in the segment spc.:iricd to an up counter. The displ<1y1.'<I segmenls (data page) are numbered from the left. 
the first segment having segment number 1. 

Up Counter 

UPD 

Causes the gcnerntor lo u1xlatc current status and run address information. This is done aut1>1mt1kally every 5 U milliseconds if the 
processor is not busy. UPD c11n be Sl'llt dircclly bi;fore executing the TLK I comm11nd to obtain the current nm address 11nd sl!ltus. 

Update Status and Address Information 

VEZ 

Sets the vertical zoom factor of the analyzer Timing Diagram Page. The Timing Di11gra111 Page docs not have lo be displayed for the 
command to function. 

2 
Zoom factor X l 
Zoom factor X2 

Connector_number Channel_number 

Clock 

Rea I _number 

Sets the width of the generator clock or RZ channel output signal. 

COlllll'C tor_ 1111111 l><•r hex number of connector 

channl'l_nm11bl'r channel number to be set 

dock lC. 2C for Clock I and Clock 2 respl'Ctivcly 

.... 
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Vertical Zoom Factor 

WID 

Width 
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XCH 
Swit..:hes the positions of two d1anncls of data in thl' analyzer. 

2 
First channel 
Sc.:ond channel 
Un..:hangcd channels 

data_tn_display_format 

The dat11 input must he in the s11111c fornmt as displayed on the cx1x,cted data pnge (channel configurntion 11nd orgnniz<1tio11). The 
conunand XCH --- 1--- ---- --2- ---- ---- ex..:hnngcs the complete d11t1t sci in the channel displayed fifth from the lcl'I with lh11l <>I' thi; 
15th displayed channel. 

Exchange Channels 

... 
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Cycle Modes / Run / Stop / Break / Forward / Back Test 

Chapter 11 
Generator Performance Verification 
11-1 Introduction 

The test procedures described in this chapter are designed to verify the published performance 
specifications for the HP 8 I 80A/B Data Generator and the HP 8181 A/B Data Generator Extender given 
in Chapter 1 of this manual. 

NOTE 

The tested instrument must be given a 30 minute warm-up time 
before starting any of the performance tests. During any perfor­
mance test, all shields, covers and connecting hardware must be in 
place. The tests must be performed in the order given. 

Equipment Required 

The equipment necessary to perform each performance test is listed at the beginning of each test. 
Alternative test equipment may be substituted for the recommended models, provided that it satisfies the 
critical specifications given. 

Test Record 

When carrying out the performance tests, you should keep a tabulated test record, listing the test results 
and the acceptable performance limits. The results recorded at incoming inspection will provide a 
reference for periodic calibration, troubleshooting and after-repair testing. 

11-2 Cycle Modes / Run / Stop / Break / Forward / Back Tests 

For testing the different cycle modes, a low frequency (IOHz) is used in order to be able to follow the 
address changes on the 8180A/B display. The external gate signal is simulated by changing the threshold 
level of the RUN/GATED input. First and last address detection at maximum speed is tested separately. 

l. Program 8 I 80A/B Standard Set. 
(PAGES, STORE/RECALL Rel Std_Set EXECUTE 

2. Clock Frequency 10 Hz. 
(PAGES, " TIMING· · ·Frequency ' 10, · HERTZ 

3. Last Address I 00. 
(PAGES, -~ CONTROL · - Last Addr:ess ' 100, ENTER NUMBER ) 

Auto Cycle Test 

4. Press RUN and check that the 8180A/B starts with address 00000 (upper right hand corner of the 
display), counts up to address 00100 and continues with address 00000. 

Break; Forward; Back; Stop Test 

5. Press BREAK. The 8180A/B should switch to BREAK. 

6. Increment and decrement addresses by pressing FWD and BACK. Note that addresses can be 
decremented down to the First Address. 
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7. Press RUN. The 8 I 80A/B should start one address after the Break Address. 

8. Press STOP and RUN. The 8180A/B should start with the First Address. 

Single Cycle Test 

9. Program the 8 I 80A/B to Single Cycle. 
(PAGES, CONTROL Cycle Mode .SINGLE 

10. Press RUN and check that the 8180A/B starts at address 00000 and stops at address 00100. 

Gated Cycle Test 

11. Program the following: Gated Cycle; Run (Gate) Input ON; Threshold +SY. 
(PAGES, ·. CONTROL Cycle Mode Gated .- EXIT t 

I npUts · ' Run· _Input ' ON .f ·- ·" EXIT t ... 

Threshold • 5, ' ·VOL:T 

12. Set threshold voltage to -SV (-, 5, 
00000 and 00 I 00 as in Auto Cycle. 

VOLT · ). The 8180A/B should run between address 

13. Set the threshold voltage back to +SV. The 8 I 80A/B should complete the last cycle and stop at 
address 00100. 

lnit+Gated Cycle Test 

14. Program Init+Gated. 
(PAGES, · CONTROL ·· ·cyclt!.Mode· : INIT+GATED ) 

15. First Address 30. 
(PAGES, CONTROL . F 1·rst Addr.ess '30, ENTER NUMBER 

16. Input Threshold +5V. 
(PAGES, CONTROL , Inputs · Threshold , 5, • VOLT 

. "VOLT . 17. Program the threshold voltage to -SY(-, 5, ) and check that the 8180A/B starts 
with address 00000, runs up to address 00100 and continues cycling between address 00030 and 
00100. 

18. Set the threshold voltage back to +SV. The 8180A/B should complete the last cycle and stop at 
address 00100. 

lnit+Auto Cycle Test 

19. Program Init+Auto. 
(PAGES, - CONTROL 

20. Run Input OFF. 
(PAGES, CONTROL 

Cycle Mode lnit+Auto 

In uts Run Input 

21. Press RUN and check that the 8180A/B starts at address 00000, runs up to address 00100 and 
continues cycling between address 00030 and 00100. 

To repeat the whole sequence press STOP and RUN again. 
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Last Address (Address Difference Counter) Test 

11-3 Last Address (Address Difference Counter) Test 

This test ensures correct programmability of the address difference counters and proper operation up to 
SO MHz. 

1. Program 8180A/B Standard Set. 
(PAGES, Store/.Recal 

2. Clock Frequency SO MHz. 
(PAGES, 

3. Single Cycle. 
(PAGES, , • CON ROL 

4. Last Address 0000 I. 

Re L StdcSet 

Frequency--

Cycle Mode, -

, '-EXECUTE 

'SO, ' MEGAHERTZ- ) 

,srNGLE'--

(PAGES, CONTROL L'ast AddressH- ' l, ENTER NUKBER' 

S. Press RUN and check that the 8 I 80A/B stops at address 0000 I. 

6. Change Last Address to 2 (2, ) press RUN and check cycle length. 

7. Repeat Single Cycle test with the following Last Address settings: 
8; 16: 32; 128: 2S6: Sl2; 1024; 2048; 4096; 8192. On the 8180A go up to Sl2. 
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Strobe Break (Strobe Difference Counter) Test 

11-4 Strobe Break (Strobe Difference Counter) Test 

Correct programmability and proper strobe difference counter function at 50 MHz is verified with this 
test. After setting the Strobe Breaks, the instrument is stepped from Break to Break. 

l. Program 8 I 80A/B Standard Set. 
(PAGES, -STORE/RECALL Re St Set>c• 

2. Clock Frequency 50 MHz. 
(PAGES, 

3. Clear Strobe. 
(PAGES, 
· 'EXECUTE 

4. Strobe Breaks ON. 
(PAGES, • "CON'!'"ROl 

5. Entry Mode Vertical. 
(PAGES, DATA~::, , 

.-. EXI L tt 

--~,Edit -

Break Control 

6. Top Address 00000; Strobe Bit to I. 
( . 0, EMT.ER NUMB.ER 

~-· J~XECUTE -

, 50, 

Clear- Stl'o e 

Strobe Breaks - ON · ) 

Entry Mode • VERTlCAL : 

' I) 

7. Using the Cursor softkey move cursor to address~iand set strobe bit high by pressing the l key 
on the data entry key pad. 

8. Set strobe bits to high in following addresses as described in step 7: 
I; 2; 4; 8; 16; 32; 64; 128; 256; 512; 1024; 2048; 4096; 8192. On the 8180A go up to 512. 

9. Press STOP and RUN. The 8180A/B should be in BREAK at address 00000. 

10. Press RUN again and the 8180A/B should break at address 00001. 

. 11. Check that the 8 I 80A/B breaks at addresses 2; 4; 8; 16; 32; 64; 128; 256, 512, 1024, 2048, 4096, 8192 
and 0 each time after pressing RUN again. On the 8180A check up to 512. 

'· 
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Internal Clock Frequency Test 

11-5 Internal Clock Frequency Test 

Specification 

Accuracy: ±5% of programmed value. 

Description 

The Strobe output signal programmed as clock is used to measure the internal clock generator accuracy. 
Clock timing errors flagged up on the screen with Standard Set and 50 MHz programmed have no 
influence on the Strobe output 

COUNTER 

D STOP INPUT 

15'422A IS409A 

FROM STROBE OUT 

Figure 11-1. Test Setup for the Internal Clock Frequency Test 

Equipment 

Universal Counter 
Plug-on BNC Adapter 
Clock and Strobe Cable Set 

Procedure 

l. Set counter as follows. 
Trig Level: 
FUNCTION: 
GATE: 
STOP IMP: 
ST ART COM switch: 

HP 5370B 
HP 15409A 
HP 15422A 

+0.14V 
FREQUENCY 
O.Ols 
500hm 
SE Pa rate 

2. Program 8180A/B Standard Set 
(PAGES, STORE/RECALL Rel Std Set EXECUTE 

3. Strobe Level ITL 
(PAGES. OUTPUT Strobe Level 

4. Strobe Output Clock; Outputs ON 
(PAGES, · ·coNTROL ' Stro e Out ut CLOCK 

Outp on/off -mml•) 

5. Frequency 50 MHz 
(PAGES, TIMING Frequency '50, " MEGAHERTZ 

EXIT t 

) 

6. Connect equipment as shown in Figure 11-1 and press RUN. 

'· 
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Internal Clock Frequency Test 

7. Check 8180A/B internal clock generator at the set frequencies as detailed in Table 11-1. 

Table 11-1. Internal Clock Frequency Test Values - Tested Frequencies 

Set Frequency Min. Frequency Max. Frequency 

50.00 MHz 47.50 MHz 52.50 MHz 
25.00 MHz 23.75 MHz 26.25 MHz 
10.00 MHz 9.50 MHz 10.50 MHz 
9.99 MHz 9.49 MHz 10.49 MHz 
3.00 MHz 2.85 MHz 3.15 MHz 
1.00MHz 0.95 MHz 1.05 MHz 
1. 05 Hz 1.00 Hz 1.10 Hz 

11-6 
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Clock and Data Skew Test 

11-6 Clock and Data Skew Test 

Specification 

Skew: ~ 1.6 ns for Clock and Data channels. 

Description 

A Square Wave pattern is used to test the Clock channels and all installed Data channels. The Strobe 
clock signal is used as a reference, the maximum deviation from positive going Strobe transition should 
be ~ ±0.8 ns. TTL levels are used for all outputs, the test is valid also for the 818 lA/B NRZ Data 
channels. 

o· STROBE OUT 

CLK I , CLK2 OR 

DATA 

IS409A 

541000 

012 

54001A 

Figure 11-2. Test Setup for the Clock and Data Skew Test 

Equipment 

Scope 
Active Pods 
Scope Probe Adapter 
BNC Adapter female/female 
BNC Adapter 
50 Ohm Feedthrough 
Strobe/Clock Cable Assy 
Data Cable 

Procedure 

1. Program 81 BOA/B Standard Set. 
(PAGES, STORE/RECALL Rel Std Set. 

HP 54100D 
HP 54001A 
1250-1454 
1250-0080 
HP 15409A 
HP lOlOOC 
HP 15422A 
HP 15423A 

EXECUTE 

2. Label A TTL, Strobe TIL, Strobe to Clock. 
(PAGES, OUTPUT Level· TTL Leve s 

EXIT t 

Strobe·Level · TTL · ·. 

PAGES, · CONTROL · Strob~·Out ut CLOCK 

) 

EXECUTE . 

3. Clock 1 Format RZ=50<Jlo; Clock 2 Format RZ=50%; Clock 1 Delay 0 ns; Clock 2 Delay 0 ns. 
(PAGES, . TIM NG • C oc Timing C oc 1 . Format RZ=50% • 

EXIT . t 

Revision 1.0, May 1987 11-7 



Glock2 Format 

Clock Dela 

Clock 2 Dela 
, 0, 

'0, 

RZ::50% · 

NANOSEC 

NANOSEC 

Clock and Data Skew Test 

· EXIT . tt-

EXIT tt 

4. First address 00000; Last Address 0000 l. 
(PAGES, , 0, ENTER NUMBER EXIT t 

Last Address 'I, ENTER NUMBER ) 

5. Set Data. 
Data (PAGES, 

address with O's]) 
[fill Data pattern at first address with l's, and Data pattern at last 

6. Connect the equipment as shown in Figure 11-2. Switch outputs ON and start the generator 
(PAGES, ) 
Press RUN. 

Cancel out interchannel delay between scope channel 1 and scope channel 2. 

7. Set scope as follows: 
(Autoscale > Display > Split Screen to OFF > Trigger > TRG Mode to State > TRG on Pos Edge > 
On Chan 2 >When Pattern L-XX >Timebase> Sec/Div> 500ps >More> Wfmsave >Memory I 
to ON > Clear Memory I > Store to Memory I). 

8. Connect in turn all Clock and Data channels to scope input I and store each displayed transition to 
Memory 1. 

9. Set Start Marker to the 50% point of the displayed strobe transition and measure with the Stop 
Marker the maximum ± deviation of the stored channel transitions (Delta t > T Markers to ON > 
Start Marker > Knob > Stop Marker > Knob) 

10. The maximum deviation should be~ ±0.8 ns. 
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Clock 1, Clock 2 Delay Test 

11-7 Clock 1, Clock 2 Delay Test 

Specification 

Accuracy: ±5°A1 of programmed value ±I ns 

Description 

The clock delays are referenced to the Strobe clock output signal. Delays longer than 300ns are 
measured with a time interval counter. 

COl.NTER 541900 

I ST~f syCPI .--~~---. 
8!80FVB 

D 
I I 

----012~'2.!lf\J : 
I 

---- ..f"I !.5~!51_A __ j 
"'LJ" 12SliMICil90 

101eec 12s0-1454 

CLOCK I OR 
CLOO< 2 OUT 

.......... 

Figure l l-3. Test Setup for the Clock l and Clock 2 Delay Test 

Equipment 

Scope 
Active Pods 
Clock, Strobe Cable Assembly 
BNC Adapter 
50 Ohm Feedthrough 
BNC Adapter female/female 
Scope Probe Adapter 
Counter 

I. Program 8 l80A/B Standard Set. 
(PAGES, STORE/RECALL' 

2. Period l µs. 
(PAGES, TIMING 

Re Std Set 

Peri o .. 

HP 541000 
HP 54001A 
HP 15422A 
HP 15409A 
HP lOIOOC 
1250-0080 
1250-1454 
HP 5370B 

EXECUTE ) 

, 1, MICROSEC · 

3. Label A TTL; Strobe TTL; Strobe output to Clock. 
(PAGES, · OUTPUT Level "TTL l:evels 

EXIT ' t · 

Stro e Level · TTL · 

PAGES, CONTROL Strobe Output CLOCK 

EXECUTE 

4. Clock 1 and Clock 2 Format RZ = 50%; Clock I and Clock 2 Delay = -0.00 ns. 
(PAGES, TIMING . C oc Timing C ock1· Format 

. EX! T t. 

Clocl-;2 Format 

Clock .1 Dela 

Clock 2 Dela 
'0, 
'0, 

. • RZ.=50% • 

.•. NAMOSEC· 

. NANOSEC 

Revision 1.0, May 1987 

EXIT t 

EXIT .. t 

) 

RZ=50% 
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Clock 1, Clock 2 Delay Test 

5. Outputs ON. 
(PAGES, OUTPUT Outp on/off -mil-) 

6. Clock I (2) Delay in Softkey Area and start the generator. 
(PAGES, y, ( Clock 2 Dela )) 
Connect the equipment as shown in Figure 11-3 and start the generator (press RUN). 

Cancel out scope trigger delay of channel 2 and interchannel delay between scope channel 1 and 
channel 2. 

7. Connect equipment as shown in the measurement setup and set the scope as follows: 
(Autoscale >Trigger> Trig Src to Chan2 >Slope to pos >Timebase> Ins> Display> Split Screen 
to OFF > Delta > T Markers to ON > Start Marker to O.OOns (50% point of the positive going 
transition of the Strobe clock signal)) 

Note: The position of the start marker is used as reference for this test and should therefore not be 
moved during the measurement. 

8. Set clock delay to 30 ns (30, , . NANOSEC ). 

9. Set the scope as follows: 
(Timebase> Delay> 30ns >Delta t >Stop Marker> 30ns >Knob) 

10. Position the Stop Marker at the 501¥0 point of the displayed transition and read Delta t. Delta t 
must be in the following range: 

Delta t minimum = 27.5 ns 
Delta t maximum = 32.5 ns 

11. Check also the clock delay for the settings detailed in Table 11-2. 

Table 11-2. Clock 1, Clock 2 Delay Test Values - Clock Delay at I µs Period 

Set Delay Min. Delay Max. Delay 

89.9 ns 84.4 ns 95.4 ns 
90.0 ns 84.5 ns 95.5 ns 
300 ns 284 ns 316 ns 

12. Disconnect the Strobe and Clock connections from the scope (between 15409A and lOIOOC) and 
connect Strobe cable to Start Input of the counter and the Clock I (2) cable to the Stop Input of 
the counter. 

13. Set the counter as follows: 
Function: 
Sample Size: 
Start/Stop input: 
Start/Stop slopes: 
Start/Stop input impedance: 
AC/DC switches to: 
Start COM/SEP switch: 

11-10 ... 

Time Interval 
1 
Level to Preset 
I 

500hm 
AC 
SEP 
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Clock 1, Clock 2 Delay Test 

MILLI SEC EXIT , 

C oek Tin11ng Cloe De a Cloe 2 De a 

Table l l-3. Clock l, Clock 2 Delay Test Values - Clock Delay at 200 ms Period 

Set Delay Min. Delay Max. Delay 

989 ns 938.5 ns 1039.5 ns 
100 ms 95.0 ms 105.0 ms 
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Clock 1, Clock 2 Width Test 

11-8 Clock 1 , Clock 2 Width Test 

Specification 

Accuracy: ±5% of programmed value ±I ns 

Description 

The clock width is measured at 50% amplitude. Width ranges greater than 300 ns are measured with the 
counter. 

COU•.ffe:R 541000 
8180A/B 

D START STOP 
0 

l0100C 

-----<[}-~ _ _J 

/ 15409A 
/ 1250-0080 

CLKl OR 10100C 1250-145'1 
CLK2 OUT 

15'109A 

Figure 11-4. Test Setup for the Clock 1 and Clock 2 Width Test 

Equipment 

Scope 
Active Pods 
Clock, Strobe Cable Assembly 
BNC Adapter 
50 Ohm Feedthrough 
Scope Probe Adapter 
Counter 
BNC Adapter female/female 

Procedure 

1. Program 8180A/B Standard Set 
(PAGES. STORE/RE~ALL. 

2. Clock Period 1 µs 
(PAGES. T1MING 

3. Label A TTL 
(PAGES, .0 TPUT 

4. Outputs ON 
(PAGES, , OUTPUT ·· ·• 

Rc;:LSt Set. 

Period 

Out .. an/ off 

HP 541000 
HP 54001A 
HP 15422A 
HP 15409A 
HP IOIOOC 
1250-1454 
HP 5370B 
1250-0080 

. '·.EXECUTE · 

• l, MICROSEC 

TTL Leve 

· ON, ·~ · 

EXECUTE 

5. Connect the equipment as shown in Figure 11-4 and press RUN. 

6. Set the scope as follows: 
(Autoscale >Timebase> Sec/DIV> 500 ps) 

11-12 
... 
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Clock 1, Clock 2 Width Test 

7. Set the Start Marker to the 50% point of the displayed positive going transition. 
(Delta t > T Markers to ON > Start Marker > Knob) 

8. Set Clock 1 Width to I 0 ns. 
(PAGES. TIMING Clock Timing Clock 1 l./idth • 10, NANOSEC 

· EXIT 1't ) 

9. Set the scope as follows: 
(Timebase> Delay> IO ns >Delta t >Stop Marker> Knob) 

10. Adjust the Stop Marker to the 50% point of the negative going transition of the Clock 1 signal and 
read Delta t. 

Delta t minimum = 8.5 ns 
Delta t maximum = I l.5·ns 

Note: The position of the Start Marker is used as reference for the following measurements and 
should therefore not be moved. 

11. Check step linearity when incrementing the width in 100 ps steps up to 20 ns. 

12. Check clock width using the procedure described in steps 8 to 10 for the width settings given in 
Table 11-4. 

Table 11-4. Clock 1, Clock 2 Width Test Values - Clock Width at 1 µs Period 

Set Width Min. Width Max. Width 

30.0 ns 27.5 ns 32.5 ns 
99.0 ns 93.0 ns 105.0 ns 

100.0 ns 94.0 ns 106.0 ns 
300.0 ns 284.0 ns 316.0 ns 

13. Disconnect the clock connection between the 10 lOOC and 1250-0080 and connect the 10 lOOC to 
the Start Input of the counter. 

14. Set the counter as follows: 
Function: 
Sample Size: 
Start/Stop Input Levels: 
Start slope to: 
Stop slope to: 
Start & Stop Input Imp.: 
AC/DC switches to: 
START COM/SEP switch: 
Divider: 

Time Interval 
1 

Preset 
I 

l 

1 MO 
AC 
START COM 
divide by 10 

15. Change 8180A/B Clock Period to 200 ms and check Clock 1 width at the settings given in Table 
11-5. 
(PAGES, , 200. MILLI SEC EXIT t 

Clock Timing Clock 1 l./1dth 
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Clock 1, Clock 2 Width Test 

Table 11-5. Clock 1, Clock 2 Width Test Values - Clock Width at 200 ms Period 

Set Width Min. Width Max. Width 

999 ns 948 ns 1050 ns 
100 ms 95.0 ns 105 ns 

16. Perform the above procedures for Clock 2. 
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Timing Channel Delay Test 

11-9 Option 002 Timing Channel Delay Test 

Specification 

Accuracy: ±5% of programmed value ±1 ns 

Description 

Data channel delays are referenced to the Strobe Clock output signal. Delays greater than 300 ns are 
measured with a time interval counter. 

COl.NTER 54 1000 

I ST~f s;CPI 
8180FVB 

D 
-----<[}-""-J i 

15409A : 

----<[]- -./_ _ --~50-0080 
RZ DATA Ct-f'r>l\IELS 

.......... 

10100C 1250-1454 

15409A 

Figure 11-5. Test Setup for the Timing Channel Delay Test 

Equipment 

Scope 
Active Pads 
Counter 
Clock, Strobe Cable Assembly 
Data Cable set 
BNC Adapter 
50 Ohm Feedthrough 
BNC Adapter female/female 
Scope Probe Adapter 

Procedure 

I. Program 8180A/B Standard Set. 
(PAGES, STORE/RECAL-L Rel Std Set 

2. Set Clock Period to 1 µs. 
(PAGES, .· , TIMlNG · Period . 

HP 54100D 
HP 54001A 
HP 5370B 
HP 15422A 
HP 15423A 
HP 15409A 
HP lOlOOC 
1250-0080 
1250-1454 

EXECUTE · 

' 1, ·MICROSEC · 

3. Label A TTL; Strobe TTL; Strobe Output to Clock. 
(PAGES, ' OUTPUT Leve 

Strobe Level .. ., TTL .. · 

PAGES, '. CONTROL 

4. Outputs ON. 
(PAGES, OUTPUT 

Revision 1.0, May 1987 

Strobe Output 

Outp on/off 

TTL Levels·· 

-- CLOCK • · 

EXECUTE 
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Timing Channel Delay Test 

5. Set Data. 
(PAGES, -IGA;liaom• Clear &·set EXECUTE 

6. Connect the equipment as shown in Figure I 1-5 and press RUN. 

NRZ Function Test 

7. Check all installed RZ channels listed on the Timing Page for a static TTL high level (greater than 
+2V). 

8. Set All Channel Format to RZ. 
(PAGES, ·• TIMH~G •'·.·· Channel><-T•iming All C .-Format >f 

Cancel out interchannel skew between scope channel I and channel 2 and the trigger delay of 
channel 2. 

9. Set the scope as follows: 
(Autoscale > Timebase > Sec/DIV > 500 ps > Trigger > Trg Src to Channel 2 > slope to Pos > Delta 
t > T Markers to ON> Start Marker> Knob) 

IO. Position the Start Marker to the 50% point of the positive going Strobe transition (0.00 ns). 

Note: The position of the Start Marker is used as reference for this test and should therefore not 
be moved during the measurement. 

Delay Test 

I 1. Set All Channel Delay to I 0 ns. 
(PAGES, · HMLN(i .. h .T·U{l.lng- :,&.L ,.c Dela ' 10, : NANOSEC 

12. Set the scope as follows: 
(Chan 2 >Chan 2 Display to OFF> Display> Split Screen to OFF> Timebase> Delay> 10 ns > 
Delta t > Stop Marker > I Ons > Knob) 

13. Place the Stop Marker at the 50% point of the displayed positive going transition and read Delta t. 
Delta t minimum= 8.5 ns 
Delta t maximum = I 1.5 ns 

14. Check in turn .all RZ Data channels. 

15. Repeat steps 11 to 14 for the settings given in Table 11-6. 

Table 11-6. Timing Channel Delay Test Values - Clock Period at l µs 

Set Delay Min. Delay Max. Delay 

10.0 ns 8.5 ns 11.5 ns 
30.0 ns 27.5 ns 32.5 ns 
89.9 ns 84.4 ns 95.4 ns 
90.0 ns 84.5 ns 95.5 ns 
3(J0 ns 284 ns 316 ns 

16. Change the Clock Period to 200 ms. 
(PAGES, , 200, MILLI SEC EXIT t 

Chnl Timing All· C. Delay ) 

17. Disconnect the Strobe and Data cable from the scope (between 15409A and lOlOOC) and connect 
the cables to the counter inputs as shown in the measurement setup. 
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Timing Channel Delay Test 

18. Set the counter as follows: 
Function: Time Interval 
Sample size: 1 
Start/Stop levels: Preset 
Start/Stop slope: I 

Input impedances: 50 0 
AC/DC switches: AC 
Start CAM/SEP switch: SEP 
Input Divider: divide by 1 

19. Check in turn all RZ Data channels for the delay settings given in Table 11-7. 

Table 11-7. Timing Channel Delay Test Values - Clock Period at 200 ms 

Set Delay Min. Delay Max. Delay 

989.0 ns 938.5 ns 1039.5 ns 
100.0 ms 95.0 ms 105.0 ms 
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Option 002 Timing Channel Width Test 

11-10 Option 002 Timing Channel Width Test 

Specification 

Accuracy: ±5% of progammed value ±1 ns 

Description 

The Data channel width is measured at 50% of amplitude. Width ranges greater than 300 ns are checked 
with the counter. 

D 
Ca.JNTER 

START STOP 
0 

I 
I 

10100C 

541000 

01 

------<D---,- -J 

DATA CHA-lNEL 

" 
15409A 

IS409A 
1250-0080 

Figure 11-6. Test Setup for the Timing Channel Width Test 

Equipment 

Scope 
Active Pods 
Counter 
Data cable set 
BNC Adapter 
50 0 Feedthrough 
BNC Adapter female/female 
Scope Probe Adapter 

Procedure 

l. Program 8 l 80A/B Standard Set. 
(PAGES, Stor,e/:Reca LL Rel ·Std. Set 

2. Period 1 µs (PAGES, " Timing ·. · 

3. Label A TTL; Outputs ON. 
(PAGES, Out Ut 

EXIT t 

Outp on/:off 

4. Set Data. 
(PAGES, . DATA 

Level 

HP 541000 
HP 54001A 
HP 5370B 
HP l5423A 
HP 15409A 
HP IOlOOC 
1250-0080 
1250-1454 

·,, EXECUTE 

Period · ' 1, 

TTL LEVELS 

MICROSEC 

EXECUTE 

Edit Clear & Set Set Data EXECUTE ) 
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Option 002 Timing Channel Width Test 

5. All Channel Width IO ns. 
(PAGES, TIMING Chnl Timing All C ormat EXIT tt 

All Ch l.lidth , 10, NANOSEC 

6. Connect the equipment as shown in Figure 11-6 and press RUN. 

Cancel out the trigger delay of scope channel 1. 

7. Set the scope as follows: 
(Autoscale >Timebase> Sec/Div> 500 ps >Trigger> Trigger Src to Chan 1 >Slope to Pos >Delta 
t > T Markers to ON > Start Marker > Knob) 

8. Position the Start Marker at the 50% point of the positive going Data transition. 

Note: The position of the Start Marker is used as reference and should therefore not be moved 
during the measurements. 

9. Set the scope as follows: 
(Timebase> Delay >IO ns >Delta t >Stop Marker> 10 ns >Knob) 

10. Position the Stop Maker at the 50% point of the negative going transition of the Data pulse and 
read Delta t. 

Delta t min.= 8.5 ns 
Delta t max.= 11.5 ns 

11. Check in turn all RZ Data channels for the width settings given in Table 11-8. 

Table 11-8. Timing Channel Width Test Values - Clock Period at I µs 

Set Width Min. Width Max. Width 

10.0 ns 8.5 ns 11.5 ns 
30.0 ns 27.5 ns · 32.5 ns 
99.0 ns 83.0 ns 105.0 ns 

100.0 ns 94.0 ns 106.0 ns 
300.0 ns 284.0 ns 316.0 ns 

12. Change 8180A/B clock period to 200 ms. 
~w~. .~~ Ml LL!SEC EXIT t 

Chnl Timing l l Ch l.lidth ) 

13. Disconnect the Data probe from the scope (between IOIOOC and 1250-0080) and connect the open 
end of the IOIOOC to the counter Start input. 

14. Set the counter as follows: 
Function: Time Interval 
Sample size: 1 
Start/Stop input levels: Preset 
Start slope: I 

Stop slope: l 

Input impedances: 1 MO 
AC/DC switches: AC 
Start COM/SEP switch: Start COM 
Input Divider: divide by IO 
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Option 002 Timing Channel Width Test 

15. Check in turn all RZ Data channels for the delay settings given in Table i'~l-9. 

Table 11-9. Timing Channel Width Test Values - Clock Period at 200 ms 

Set W.idth Min. Width Max. Width 

999.0 ns 948.0 ns 1050.0 ns 
100.0 ms \. 95 .0 ms 105.0 ms 
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Data High / Low Level Accuracy Test 

11-11 Data High/ Low Level Accuracy Test 

Specification 

Level accuracy: ±0.5% of level ±60mV (add ±60mV for amplitudes smaller than I.SY); only valid 
with standard cable length of l.5m. 

Description 

High and low level accuracy is measured with a digital voltmeter. All data channels are set to the NRZ 
format. To measure the high level all data is set to high. Low level is measured with data cleared (low). 

DIGITAL VOLTMETER 

D 
/ 

15423A 

-1251-2277 

:'---..I5409A 

Figure 11-7. Test Setup for the Level Accuracy Test 

Equipment 

Digital Voltmeter 
BNC (f) to dual banana Plug 
Plug-on BNC Adapter 
Data Cable Set 

High Level Accuracy Test 

1. Program 8180A/B Standard Set. 
(PAGES, STORE/RECALL: 

2. Set Data. 
(PAGES, 

EXECUTE 

DATA 

) 

3. Load Impedance to Open. 
(PAGES, OUTPUT 

4. Outputs ON. 
(PAGES, . · OUTPUT 

Rel Std Set 

Edit 

Load Imp · 

-Outp on/of 

HP 3456A 
1251-2277 
HP 15409A 
HP 15423A 

, EXECUTE 

C ear & Set 

· Open 

5. Label A Low Level to -2V, High Level to -JV. 
(PAGES, OUTPUT . Level low - High 

Low .,_ High [to high], -, 1, · Volt ) 

Set Data 

[to low], -, 2, 

6. Connect the equipment as shown in Figure 11-7 and press RUN. 

7. Measure the output voltage at the high level settings given in Table ll-10. 

Re;ision 1.0, May 1987 
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Data High / Low Level Accuracy Test 

Table 11-10. Dato High Level Accuracy Test Values 

Set Level 

·1.00 v 
0.00 v 

+1.00 v 
+5.00 v 

+17.00 v 

8. Repeat step 7 for all Data channels. 

Low Level Accuracy Test 

9. Clear Data. 
(PAGES, 

EXECUTE 

Df\Tll E 1t -

Min. Level 

·0.875 v 
·0.060 v 
+0.875 v 
+4.375 v 

+16.860 v 

C car, Set 

10. Set Label A High Level to +17V, Low Level to -2V. 
(PAGES, OUTPUT L-eve l Low - High 

Low - High [to low],-, 2, Volt 

Max. Level 

· 1. 125 v 
+0.060 v 
+1.125 v 
+5.085 v 

+17.150 v 

Clear Data 

[to high] , 17, 

11. Measure the output voltage at the low level settings given in Table 11-11. 

Table 11-11. Data Low Level Accuracy Test Values 

Set Level Min. Level Max. Level 

·2.00 v ·1.930 v ·2.070 v 
·1.00 v ·0.935 v +1.065 v 
0.00 v +0.060 v +0.060 v 

+1.00 v +0.875 v +1.125 v 
+16.00 v +15.860 v +16.140 v 

12. Repeat step 11 for all data channels. 

11-22 
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20 MHz Memory Test 

11-12 20 MHz Memory Test 

Description 

The 8180A/B memory can be tested with a Signature Multimeter up to 20 MHz. Start/Stop conditions 
for the Signature Multimeter are established with a high bit in the strobe channel. A pseudo-random 
binary sequence which can be generated on all channels is used as the test pattern. 

8180A/B SIGNAT~E MULTIMETER 

D 
STROBE OUT 
CLOCK 1 OUT I I 0--DATA CHANNEL 

~ 

0 

START 

l TIMING 
..... J POD 

_...., DATA PROBE -
Figure 11-8. Test Setup for the 20 MHz Memory Test 

Equipment 

Signature Multimeter 
Data Cable Set 
Clock Strobe Cable Set 
Solder-in Receptacle 

1. Program 8180A/B Standard Set. 
(PAGES, STORE/RECALL Rel Std Set 

HP 5005A 
HP 15423A 
HP 15422A 
HP 15412A 

EXECUTE 

2. Clock 1 Format to RZ 50%; Clock 1 Delay to 25 ns; Clock 2 Delay to 0 ns. 
(PAGES, TIMING Clock Timing Clock1 Format 

EXIT t 

Clock 1 Dela '25, EX! T t 

Clock 2 Dela ,0. NANOSEC 

3. Clock Period to 50 ns. 
(PAGES, TIMING Period • 50, NANOSEC 

4. Load Impedance Open; Label A TTL. 
(PAGES. OUTPUT Load Imp Open 

Level TTL Levels EXECUTE 

5. Strobe Level TTL; Outputs ON. 
(PAGES, 

Outp on/off 

6. Clear Strobe. 
(PAGES, 
· EXECUTE 

OUTPUT . Strobe Level 

-Ell-) 

DATA Edit 

) 
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RZ = 50 % 

EXIT t 

EXIT t 

Clear Strobe 
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20 MHz Memory Test 

7. PRBS on Channel 0-0. 
(PAGES, DATA . • Edit , Channel Edit Channel PRBS 

[until PRBS channel 00 is displayed], -EXECUTE , , EXIT , ttt . 

8. Copy Channel. 
Press Copy Channel and using the softkey in the right hand half of the display 
move the inverse video cursor until Copy Channel m!I to UilJ is displayed. 

9. Copy Channel 0-0 to all other channels. 
Press alternately ( [on the right hand half of the display] and 
until all Data channels contain the pattern in channel 0-0. 

10. Set the Strobe Bit to High at address 00000. 
(PAGES, , 0, ENTER NUMBER EXIT t 

11. Connect the equipment as shown in Figure 11-8 and press RUN. 

12. Check all data channels for the following signature: 

11-24 

On the 8 I 80A - 46F9 
On the 81808 - Hl50 
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Ext. Clock; RUN; BREAK; and Stop Hysteresis/Threshold Test 

11-13 Ext. Clock; RUN;.BREAK and STOP Hysteresis/Threshold Test 

Specification 

Threshold Accuracy: ±3% of programmed value ±50 mV 

Description 

A low frequency triangular wave signal is used to stimulate the 8180A/B external inputs. When the 
current threshold level of the 8180A/B inputs is reached, the 8180A/B starts or stops generating a signal 
at its Clock I output. Both signals, the triangular wave signal and the Clock J output signal are displayed 
on the scope. The level of the triangular wave signal where Clock I generation commences or stops is 
the actual input threshold. 

8182A/8 

D 

15422A / 

CLOCK I OUTP 

5"11000 

TRIG. 
01.JTP. OUTPUT D 12 

-10100C 

1250-0781 

BNC CABLE: 

10100C 1250-1454 

15409A 
1250-0080 

Figure 11-9. Test Setup for the External Input Test 

Equipment 

Pulse/Function Generator 
Scope 
Active Pods 
50 Ohm Pod 
50 Ohm Feedthrough 
BNC Tee Adapter 
BNC female/female 
Scope Probe Adapter 
BNC Adapter 
Clock/Strobe cable set 
BNC Cable 

.Procedure 

I. Program 8 I 80A/B Standard Set. 
(PAGES, STORE/RECAt Re Std Set 

HP 8007B/HP81 l6A 
HP 541000 
HP 54001A 
HP 54002A 
HP IOlOOC 
1250-0781 
1250-0080 
1250-1454 
HP 15409A 
HP 15422A 

EXECUTE 

2. Clock I Width 20 ns; Clock 2 Delay 0 ns. 
(PAGES, · HMING Clock Timing Clock IJidth '20, 

EXIT t 

Clock 2 Dela '0, ··" NANOSEC ) 
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Ext. Clock; RUN; BREAK; and Stop Hysteresis/Threshold Test 

3. Label A TTL; Outputs ON. 
(PAGES, OUTPUT Level 

EXIT 1' 

Outp on/off 

4. Input Impedance 100 KO 
(PAGES, CONTROL Inputs 

5. Clock Source External Positive Edge 
(PAGES, CONTROL Clock Source 

6. Set the Pulse Generator as follows: 

I ms 
0.5 ms 
5 µs to 250 µs 

TTL Levels 

Impedance 

EXTERNAL J 

Period approx. 
Width 
Transition 
Amplitude 
Offset 

250 mVpp (into open) 
ON 

EXECUTE 

100 kn 

7. Adjust leading edge and trailing edge for a triangle waveform on the scope. 

External Clock Test 

8. Connect the equipment as shown in Figure 11-9 and press RUN. (BNC Cable A connected to 
External Clock Input.) 

9. Adjust the triangular waveform such that it is symmetrical about OV using the pulse generator's 
offset vernier. 

I 0. Set the scope as follows: 

(Autoscale >Chan 2 >Volts/Div> 1 Volt> Trigger> Trig Src to Chan 2 >Trigger Level> l Volt> 
Chan l >Chan l Mode to Magnify> Magnify to ON> Volts/Div> 20mV/Div >Offset> OV > 
Timebase> Sec/Div> 50 µs) 

11. The displayed transition should cross the vertical graticule line between ± 50 m V. 

J 2. Change External Clock Slope (active edge) to negative. ( EXTERNAL l 

13. The displayed transition should cross the vertical graticule line between± 50 mV. 

External RUN and BREAK Test 

14. Connect cable A to the Break Input (cable B to the Run Input). 

15. Set the 8180A/B to Clock Source INTERNAL; RUN Input to ON, active edge positive; BREAK 
Input to ON, active edge negative. 
(PAGES, CONTROL Inputs Clock Source INTERNAL 

EXIT tt 

Run Input EX! T tt 

Break Input ----) 
16. Set the scope as follows: 

(Autoscale > Timebase > Sec/Div > 200 microsec/Div > Trigger > Trigger Source to Channel 3 > 
Trigger Level> 1 Volt> Delta t > T Markers to ON> Start Marker> Knob> Stop Marker> Knob) 
Set the Start Marker to the positive going edge of displayed pulse on channel 2. Set the Stop 
Marker to the negative going edge of displayed pulse on channel 2. 
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Ext. Clock; RUN; BREAK; and Stop Hysteresis/Threshold Test 

17. Set the scope as follows: 
(Timebase> Delay> Knob) 
Adjust Start Marker to the vertical center graticule line. 

18. Set the scope as follows: 
Timebase to 50 µs; Chan 2 to OFF; Split Screen to OFF 
(Sec/Div > 50 µs > Chan 2 > Chan 2 Display to OFF > Display > Split Screen to OFF > Channel I > 
Channel 1 Mode to Magnify> Magnify ON> Volts/Div> 20 mV/Div. 

19. The displayed transition should cross the vertical graticule line within the limits of ±50m V. 

20. Repeat the measurement at the position where the Stop Marker is located. The displayed transition 
should cross the vertical graticule line within the limits of ±50mV. 

21. Set the Run Input to ON, active edge negative; Break Input to ON, active edge positive . 
( ·EXIT-·· tt .. Run Input ON J · " • -.EXIT .tt-

Break Input ON s· · 

22. Repeat step 15 through 20 with reversed slopes for Run and Break Inputs. Threshold Limit is 
±50mV. 

External STOP Test 

23. Connect cable A to the Stop Input (cable B to the Run Input). 

24. Check threshold levels of the Stop Input for both slopes as described above for the Break Input. 

25. Check Clock, Run, Break and Stop inputs at +2 Volt and -2 Volt threshold settings. 
(PAGES, , 2 [-2], ). 

For this test set the pulse generator to triangular waveform with an amplitude of 8V pp 
symmetrical about OV. 

Limits: Voltage Threshold minimum = 1.85 V 
Voltage Threshold maximum= 2.15 V 

Check inputs only at one slope setting. 
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Transition Time / Overshoot Test 

11-14 Transition Time/ Overshoot Test 

Specification 

Transition Time: less than 3.0 ns + !amplitude! x 0.2 ns. 
Preshoot, Overshoot, Ringing: less than ± 10% of amplitude. 
Specifications are valid for a cable length of l.5 m. 

8180fVB 

D 

10100C 
15423A 

541000 

1250-1454 

Figure 11-10. Test Setup for the Transition Time / Overshoot Test 

Equipment 

Scope 
Active Pod 
Data Cable 
BNC Adapter 
50 Ohm Feedthrough 
BNC female/female 
BNC scope probe adapter 

Procedure 

1. Program 8180A/B Standard Set. 
(PAGES, STORE/RECALL ft.cl Std Set 

HP 541000 
HP 5400IA 
HP 15423A 
HP 15409A 
HP lOlOOC 
1250-0080 
1250-1454 

EXECUTE 

2. Set all bits at address 00000 High; Set all bits at address 00001 Low. 
(PAGES, ENTER NUMBER- EXIT t 

Press I until the strobe channel and all data channels at address 00000 are set to high. 
Press 0 until the strobe channel and all data channels at address 0000 l are set to low. 

3. Last Address 0000 I. 
(PAGES, · CONTROL · 

4. Outputs ON. 
(PAGES, OUTPUT 

Last Address , 1, ENTER NUMBER 

Outp on/of;f1, .... -· ON 

5. Set Label A High Level to -1 V; Low Level -2 V. 
(PAGES, OUTPUT ~·level Low - High 

Low ~ High; [to Low],-, 2, · VOLT ) 

) 

[to High1 -1, 

6. Connect the equipment as shown in Figure 11-10 and press RUN. 

7. Set the scope as follows: 

Volt 

(Autoscale >Delta V > Vmarkers to ON> Marker 1 Position> Knob [set Marker 1 to 0% of pulse] 

11-28 
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Transition Time / Overshoot Test 

> Marker 2 Position > Knob [set Marker 2 to 100% of pulse]> 10-90% > Timebase > Sec/Div > 500 
ps >Delta t > T Markers to ON> Start Marker> Knob [set the Start Marker to the crossing point 
at the 10% Level and displayed transition]> Stop Marker> Knob [Set the Stop Marker to the 
crossing point at the 90% Level and displayed transition]). 

8. Measure the transition time (Delta t) from 10 % to 90 % of amplitude for all data channels. 
Specification: Transition Time = less than 3 ns. 

9. Change Label A High Level to+ 2 V; Low Level to 0 V. 
(PAGES, [to High12, VOLT 

Lo1o1 ~ High [to Low], 0, VOLT 

10. Measure preshoot, overshoot and ringing at all data channels. 

Specification: less than ± 10% of amplitude. 
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Trigger Word and Operating Modes Tests 

Chapter 12 
Analyzer Performance Verification 
12-1 Introduction 

The test procedures described in this chapter are designed to verify the published performance 
specifications of the HP 8182A/B Data Analyzer given in Chapter 1 of this manual. 

NOTE 

The tested instrument must be given a 30 minute warm-up time 
before starting any of the performance tests. During any perfor­
mance test, all shields, covers and connecting hardware must be in 
place. 

Equipment Required 

The equipment necessary to perform each performance test is listed at the beginning of each test. 
Alternative test equipment may be substituted for the recommended models, provided that it satisfies the 
critical specifications given. 

Test Record 

When carrying out the performance tests, you should keep a tabulated test record, listing the test results 
and the acceptable performance limits. The results recorded at incoming inspection will provide a 
reference for periodic calibration, troubleshooting and after-repair testing. 

12-2 Trigger Word and Operating Modes Tests 

Description 

The Data Generator HP-Model 8180A/B is used to generate the Trigger Word (bit) for two 8182A/B 
data channels. The error display indicates the Trigger Word position. Because of the cJeared memory, 
the Trigger Word appears as an error. When selecting Trigger Event Start Compare Mode, the Trigger 
Delay is set to 00001. This causes the Trigger Word to be displayed in address 1023/16383. 

8182A/8 

D 
CLOCK PROBE 

15406A 

DATA PROBE 

DATA PROBE 

I:flTA GENERATOR 

CLK A B 
0 
15'109A 

15409A 

15407A 

15407A 

Figure 12-1. Test Setup for the Trigger Word and Operating Mode Test 
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Equipment Required 

Data generator 
Plug-on BNC Adapter (3 off) 
Clock Probe Assembly 
Data Probe Assembly 

Procedure 

Set the 8018A as follows: 

Bit Rate 
Clock Mode 
Cycle Mode 
Row Address 
Data Mode 

Trigger Word and Operating Modes Tests 

50 MHz 
Int.Clock 
Auto 
1-16 

HP 8018A 
HP 15409A 
HP 15406A 
HP 15407A 

Data Stream Length 
Amplitude 
Serializer 
Format 
Zs 

1024 
2.5V 
2x 1024 
NRZ 
500hm 

1. Clear both 8018A Data Channels by selecting the channel and pressing the toggle switch to Channel 
Clear. 

2. Select Word Address 0 I and load bit I to high in channel A and channel B. 

3. Program 8182A/B Standard Set. 
(PAGES, ISCELL/INEOUS .Rel St Set. . ,. EXECUTE . 

4. Clear Word Mask; Clear Data. 
(PAGES, EXPECTED DATA ·Clear & Set Ctr-Word Mask 

EXECUTE · C r Data EXECUTE ) 

5. Clock Delay 5 ns. 
(PAGES, - ·CONT.ROL · Cloe , Ctock Delay , 5, ~·NANOSEC 

6. Autoarming Delay Is. 
(PAGES, · CONTROL, . ., DELAY 1s ) 
Set Stop Delay to I 023. 
(PAGES, - ' - CONTROL'• - ~ Stop · •Stop Delay '1023, ' ENTER ) 

7. Error Map; Trigger Word in Softkey Area. 
(PAGES, , SOFTKEYS, · 'it:ONTROL · · ;T r.1 gge.r Trigger Word" ) 

8. Connect the equipment as shown in Figure 12-1 and press RUN. 

Trigger Start Analysis Test 

With Trigger Word set to X (don't care) a single sporadic error should be displayed on the Error 
Map. 

9. Set the Trigger Word for both connected data channels to I. 
The Error Map should display only the Trigger Word in address 00000 as an error. 

10. Set Trigger Word for one data channel to 0. 
The 8182A/B should switch to ARMED (no trigger recognition). 

11. Set the Trigger Word back to I and the 8182A/B should trigger again. 

12. Set the Trigger Word for the second channel to 0 and I and check Trigger Word recognition as 
described in steps 8 to 10. 
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Trigger Word and Operating Modes Tests 

Trigger Stop Analysis Test 

13. Program 8182A/B to Trigger Stop Analysis. 
(PAGES, CONTROL . Operatg Mode Trg Stop Anal 

14. Error Map; Trigger Word in the Softkey Area. 
(PAGES, , SOFTKEYS, CONTROL . Trigger Trigger IJord 

With Trigger Word I for both connected data channels, the error display should stop always at 
address -00000 (the Trigger Word at address -00000 is indicated as error). 

15. Set the Trigger Word for one connected channel to 0. 
The 8182A/B should stay in ACTIVE (no trigger). 

16. Set the Trigger Word back to I. 
The 8182A/B should trigger again. 

17. Set the Trigger Word for the second connected data channel to 0 and 1 and check Trigger Word 
recognition as described in steps 14 to 16. 

Trigger Event Start Compare Test 

18. Program 8182A/B to Trigger Event Start Compare. 
(PAGES, CONT RO[ Operatg Mode Trg .. St rt Com EXECUTE 

19. Select Error Map. 
(PAGES, Error Map 

The error display should show the Trigger Word indicated as error at address 1023 (caused by 
Trigger Delay 00001) and errors in the channel marking display for both connected data channels. 

20. Program Trigger Start Analysis and Trigger Delay 0. 
(PAGES, CONTROL Operatg Mode Trg Strt Anal EXIT t 

Trigger Trg·Delay '0, ENTER NUMBER· ) 

21. Repeat the procedure starting with step 5 for the remaining data channel pairs. 
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Trigger Delay and Stop Delay Tests 

12-3 Trigger Delay and Stop Delay Tests 

Description 

This test is to be performed with any one of the available channels to check the Trigger Delay and Stop 
Delay Functions. A data generator is used to generate the Trigger Word. The Trigger Word for unused 
data channels must be set to don't care (X). 

8182A/8 DATA GENERATOR 

ID 
15406A 15409A 

15407A 

Figure 12-2. Test Setup for the Trigger Delay and Stop Delay Test 

Equipment 

Data Generator 
Plug-on BNC Adapter (2 off) 
Clock Probe Assembly 
Data Probe Assembly 

Procedure 

Set the 8018A as follows: 

Bit Rate 
Clock Mode 
Cycle Mode 
Row Address 
Data Mode 

50 MHz 
Int. Clock 
Auto 
1-16 

HP 8018A 
HP 15409A 
HP 15406A 
HP 15407A 

Data Stream Length 
Amplitude (A) 
Serializer 
Format 
Zs 

1024 
2.5 v 
2x 1024 
NRZ 
50 Ohm 

1. Clear 8018A channel A data by selecting channel A and pressing the toggle switch to Channel Clear 
position. 

2. Select Word Address OJ and load bit l to high. 

3. Program 8182A/B Standard Set. 
(PAGES, !af§OOll!J"l'OO]IBl, , Recal Stan ar Set EXECUTE 

4. Clear Word Mask; Clear Data. 
(PAGES, EXPECTED DATA Edit Clear & Set Cl r IJord Mask 

EXECUTE · Clr Data EXECUTE 

5. Set Clock Delay to Sns. 
(PAGES, CONTROL. Clock Clock De ay '5, NANOSEC ) 
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Trigger Delay and Stop Delay Tests 

6. Set Autoarming Delay to Is; Set Stop Delay to 1023 
CONTROL Autoarming De ay 1 s ) (PAGES, 

(PAGES, CONTROL Stop 'Stop Delay ' 1023, EN ER 

7. Connect the equipment as shown in Figure 12-2 and press RUN. 

8. Set the Trigger Word to I for the connected data probe (all other channels to X, don't care) 
(PAGES, . 1) 

9. Error Map; Trigger Delay in Softkey Area. 
(PAGES, , SOFTKEYS, ~--.CONTROL .... . Triggei: '· .T.rig .Delay. 

Trigger Delay Test 

INCREMENT 10. Increase Trigger Delay by pressing , and check that the displayed error moves 
backwards from address 1023 (for Trg Delay 1) with increasing delay setting. 

11. Set Trigger Delay back to 00000. 

Stop Delay Test 

12. Select Stop Delay in the Softkey Area and set Stop Delay to 1023/16383. 
(SOFTKEYS, , 16383, ENTER NUMBER 

13. Check that the Stored Words displayed in the upper right hand corner of the 8 I 82A/B display 
indicates 1024/16384. Vary the Stop Delay and check that the Stop Delay setting+ l is displayed as 
Stored Words in the upper right hand corner of the 8182A/B display. 
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Sampling Point Accuracy and Skew Tests 

12-4 Sampling Point Accuracy and Skew Tests 

Specification 

Sampling point accuracy: 
Channel skew: 

Description 

± 5% of set Clock Delay ± 1 ns. 
~ 2 ns. 

The test setup uses a pulse generator as clock and data source for the 8182A/B Data Analyzer. The data 
is delayed by a fixed 3 ns delay line. Setting the 8 I 82A/B Clock Delay to 3 ns then corresponds to zero 
delay between clock and data. The clock can now be advanced by 3 ns and delayed with respect to the 
data to check when the incoming data signal is recognized as a high or a low level. 

8182A/B 
15407A 

D 
AJLSE GENERATOR 

I 
08182-61621 

OUT 

I 
1250-0781 

15406A 

Figure 12-3. Test Setup for the Sampling Point Accuracy and Skew Test 

Equipment 

Pulse Generator 
BNC Tee 
Plug-on BNC Adapter (2 off) 
Clock Probe Assembly 
Data Probe Assembly 
Delay Line (including 50 0) 3 ns 

Procedure 

1. Set Pulse Generator as follows: 
Period: 
Pulse Width: 
Leading Edge: 
Trailing Edge: 
Amplitude High Level: 
Low Level: 

2. Program 8182A/B Standard Set. 

HP 8007B 
1250-0781 
HP 15409A 
HP 15406A 
HP 15407A 
08182-61621 

l µs 
0.5 µs 
< 3 ns 
< 3 ns 
+2V into 50 0 
ov 

(PAGES, MISCELLANEOUS Reca l Standard Set 

3. Set Clock Threshold to + l V. 
(PAGES, CONTROL Clock Clock Thres 

4. Set Threshold Label A to + l V. 
(PAGES, . Input Threshold ' I, VOLT 

... 
12-6 

EXECUTE ) 

' l, VOLT 

) 
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Sampling Point Accuracy and Skew Tests 

5. Set St.op Delay to 40. 
(PAGES, CONTROL Stop Stop Delay '40, ENTER NUMBER 

6. Set Aut.oarming Delay to 0 s. 
(PAGES, · CONTROL n AUt:oarming '"DELAY 'Os ) 

7. Select the Timing Diagrams Page. 
(PAGES. ) 

8. Press SOFTKEYS, ONTROl.: c ock Clock Delay • 3, NANOSEC ) 

9. Connect the equipment as shown in Figure 12-3 and press RUN. (Start with Connector 0 Channel 
0.) 

INCREMENT IO. Using , check that the displayed timing signal switches from low to high within 
2 to 4 ns of the Clock Delay setting. 

11. Set the Clock Slope to Negative. 
(PAGES, , CONTROL ,C oc Slope NEG SLOPE 

. EX1 T . . t_, Cloe Delay 

12. Increment the Clock Delay starting from 2 ns and check that the timing signal switches from high 
to low within 2 to 4 ns of the Clock Delay setting. 

13. Repeat the Skew Test for Positive Clock Slope and Negative Clock Slope for the remaining 
channels as described in steps I 0 to 12. 

When checking skew from connector 3 channel 0 upwards, move the vertical display window. 
(PAGES, [until the 
required channels are displayed]) 
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Clock Delay Test 

12-5 Clock Delay Test 

Specification 

±5% of set Clock Delay ±1 ns. 

Description 

The test setup uses a pulse generator as an external clock source. The Clock Delay is measured at the 
8182A/B clock output referenced to O.OOns programmed Clock Delay. 

PULSE GENERATOR 

D OUTPUT 

10100C-

/ 
1250-1454 
TO CLOCK OUT 

! 54~9A I f250- l 454 
1250-0781 

Figure 12-4. Test Setup for the Clock Delay Test 

Equipment 

Pulse Generator 
Scope 
Active scope Pods 
BNC Tee Adapter 
50 Ohm Feedthrough 
BNC scope Probe Adapter 
BNC Adapter 
Clock Probe 

Procedure 

HP 8007B 
HP 54100D 
HP 54001A 
1250-0781 
HP lOIOOC 
1250-1454 
HP 15409A 
HP 15406A 

1. Cancel out channel to channel skew and the Trigger Delay of channel 2. 
Set the Pulse Generator as follows: 

Period: 
Pulse Width: 
Transition Time: 
Amplitude LOL: 
(into 50 Ohm) HIL: 
Offset: 

110 µs 
1,5 µs 
2 ns 
ov 
2.5 v 
OFF 

2. Program 8182A/B Standard Set. 
(PAGES, I SCELLANEOUS Recal L Standard S.et 

3. Set Clock Threshold to + l.2V; Set Clock Delay to O.OOns. 
(PAGES, , 1.2, 

EXIT Clock Delay. '0, 

12-8 '· 

EXECUTE 

VOLT · 

541000 

D 12 
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Clock Delay Test 

4. Connect the equipment as shown in Figure 12-4. 

5. Set the scope as follows: 
(Autoscale >Trigger> Trigger Src to Chan 2 >Chan 2 >Chan 2 Display to OFF> Display> Split 
Screen to OFF) 

6. Center the 50% point of the positive going transition of the displayed clock pulse on the center 
graticule. 
(Timebase> Sec/Div> lns > Delay > Knob) 

7. Set the Start Marker to the 50% point of the displayed transition. 
(Delta > Tmarkers to ON > Start Marker > Knob) 

INCREMENT 8. Using • step through the delay range of O.OOns to 10.00 ns in 100 ps steps and 
check the accuracy. 

The position of the Start Marker is the reference for the following measurements and must 
therefore not be moved. 

9. Program 8182A/B Clock Delay as listed in Table 12-1 and check that accuracy is in the range ±5% 
±1 ns. 

Example: Zero delay between scope input Channel 1 and Channel 2 = 38 ns 
Programmed Clock Delay = 21.9 ns 

Set scope Timebase delay to 60 ns and position the Stop Marker to the 50% point of the displayed 
transition. Perform a delta treading; the reading.should be in the following range: 

Delta t min = 19.8 ns 
Delta t max = 24.0 ns 

Table 12-1. Clock Delay Test Values 

Set Delay Delta t min. Delta t max. 

21.9 ns 19.8 ns 24.0 ns 
22.0 ns 19.9 ns 24.1 ns 
70.0 ns 65.5 ns 74.5 ns 

117.0 ns 110.2 ns 123.9 ns 
118.0 ns 111.1 ns 124.9 ns 
500.0 ns 474.0 ns 526.0 ns 

1. 01 us 0.96 us 1.06 us 
1.02 us 0.97 us 1.07 us 
5.00 us 4.75 us 5.25 us 
9.99 us 9.49 us 10.49 us 

10.0 us 9.50 us 10.5 us 
50.0 us 47 .5 us 52.5 us 
99.9 us 94.9 us 104.9 us 
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Compare Window Width Test 

12-6 Compare Window Width Test 

Specification 

Compare window width accuracy ±5% of set value ± 1 ns. 

Description 

The test setup uses a pulse generator as an external clock source. Analyzer Clock Delay is measured at 
the 8 I 82A/8 Clock Output referenced to 0.00 ns programmed Clock Delay. Ranges up to IO ns are 
measured with an oscilloscope. A time interval counter is used for higher ranges. A time offset is 
programmed on the counter in order to compensate for internal and cable delays, instead of adding 
these delays manually. 

D 

/ 
1250-1454 
TO CLOCK 
OUT 

-10100c 

PULSE GENERATOR 541000 

OUTPUT D 
-10100C 

15406A 15409A 

Figure 12-5. Test Setup for the Compare Window Width Test 

Equipment 

Scope 
Active scope Pods 
Pulse Generator 
Clock Probe Assy 
BNC Adapter 
50 Ohm Feedthrough 
Scope Probe Adapter 

Procedure 

HP 54IOOD 
HP 54001A 
HP 80078 
HP 15406A 
HP 15409A 
HP JOIOOC 
1250-1454 

Before performing this measurement cancel out the Trigger Delay of scope channel 1. 

1. Set the Pulse Generator as follows: 
Period: l µs 
Pulse Width: 0.5 ns 
Transition Time: 2 ns 
HIL: 2.5 V 
LOL: O.OV 

2. Program 8182A/8 Standard Set. 
(PAGES, ™!itlffi!JJE, S1:an ar. Set .. ,EXECUTE 

3. Select Trigger Event Start Compare . 
(PAGES, . CONTROL·.,.~, ' XECUTE 
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Compare Window Width Test 

4. Set the Clock Width to l Ons. 
(PAGES. CONTROL Clock c ock Width ' 10, NANOSEC 

5. Connect the equipment as shown in Figure 12-5. 

6. Set the scope as follows: 
(Autoscale >Timebase> Sec/Div> 500ps >Trigger> Trigger Src to Chan I >slope to pos) 

7. Adjust the 50% point of the positive going transition to lie on the center horizontal graticule line. 
(Chan l > Offset > Knob) 

8. Move the Start Marker to the 50% point of the displayed transition. 
(Delta t > Tmarkers to ON > Start Marker > Knob 

Note: The Start Marker is the reference for the following measurements and must therefore not 
be moved. 

9. Set the scope timebase delay to IOns. 
(Timebase > Delay > IOns) 

10. Set the Stop Marker to the 50% point of the negative going transition and read delta t (Delta t > 
Stop Marker> Knob) 

Delta t must be in the following range: 
Delta t min: 8.5 ns 
Delta t max: 11.5 ns 

11. Check linearity by incrementing the clock width in 100 ps steps up to 20 ns. 

12. Check the Clock Width at the settings given in Table 12-2. 

Table 12-2. Clock Width Test Values - Clock Period at 1 µs 

Set Width Max. Width Min. Width 

29.9 ns 27.4 ns 32 .4 ns 
30.0 ns 27.5 ns 32.5 ns 
99.0 ns 93.0 ns 105.0 ns 

100.0 ns 94. 0 ns 106.0 ns 

13. Change pulse generator period to 120 ms and repeat step 12 using the values in Table 12-3. 

Table 12-3. Clock Width Test Values - Clock Period at 120 ms 

Set Width Max. Width Min. Width 

300.0 ns 284.0 ns 316. 0 ns 
999.0 ns 948.0 ns 1050.0 ns 
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Compare Window Width Test 

14. Increase the number of averages to 256 and repeat step 12 using the values in Table 12-4. 
(Display> Number of Averages> to 256) 

Table 12-4. Clock Width Test Values - Averaging at 256 

Set Width Max. Width Min. Width 

100.0 ms 95.0 ms 105.0 ms 
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Clock Threshold and Hysteresis Tests 

12-7 Clock Threshold and Hysteresis Tests 

Specification 

Threshold accuracy: 
Hysteresis: 

Description 

±2% of set value ±IOmV. 
< ±50mV. 

The pulse generator is adjusted to generate a triangular waveform with a period of I ms. This signal is 
fed into the CLOCK input of the 8182A/B. When the 8182A/B clock threshold is reached the 8182A/B 
generates a clock pulse, which is available at its Clock Output. This clock pulse triggers a trace on the 
oscilloscope. The vertical offset from zero volts corresponds exactly to the level where the 8 I 82A/B 
recognises a clock signal. 

D 
10100C-

/ 
1250-1454 
TO CLOCK OUT 

PLLSE GENERATOR 541000 

OUTPUT D 12 

I ' 15409A 1250-1454 

1250-0781 

Figure 12-6. Test Setup for the Clock Threshold Hysteresis Test 

Equipment 

Scope 
Active scope Pods 
Pulse Generator 
BNC Tee Adapter 
Scope Probe Adapter 
50 Ohm Feedthrough 
Clock Probe 
BNC Adapter 

Procedure 

HP 541000 
HP 54001A 
HP 8007B 
1250-0781 
1250-1454 
HP IOlOOC 
HP 15406A 
HP 15409A 

1. Set the pulse generator as follows: 

Period: 
Width: 
Transition Time: 
Amplitude: 
Offset: 

I ms 
0.5 ms 
5J.1s to 250 J.ls 
4 V pp into 500 
ON 

2. Adjust the leading and trailing edges for a triangle waveform on the scope. 

3. Using the pulse generator offset vernier, set the waveform symmetrical to OV graticule line. 
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Clock Threshold and Hysteresis Tests 

Hysteresis Test 

4. Program 8 l 82A/B to Standard Set. 
(PAGES, MISCELLANEOUS Recall Standard Set· EXECUTE ) 

5. Clock Slope Positive; Threshold O.OOV. 
(PAGES, CONTROL Cloe Clock Slope POS SLOPE 

EXIT tt Clk Threshol . o. VOLT . ) 

6. Connect the equipment as shown in Figure 12-6. 

7. Set the scope as follows: 
(Autoscale >Trigger> Trig Src to Chan 2 >Display> Split Screen to OFF> Chan 2 >Chan 2 
Display to OFF> Timebase> Sec/Div> 500ns >Chan I >Volts/DIV> IOOmV >Chan I Mode t? 
Magnify> Magnify to ON> Volts/DIV> 20mV >Delta V > V Markers to ON> Marker I Position 
>Knob) 

8. Position the Marker to the point where the transition crosses the vertical graticule line and read 
V(l). 

V(l) ~ +50mV. 

9. Change to negative Clock Slope. 
( EXIT tt Clock Slo e NEG SLOP.£ 

Move V Marker 1 to the crossing point and read V(l) 
V(l) ~ -50mV 

Threshold Test 

10. Set the threshold to -l.4V. 
( EXIT tt Clock Thres • 1.4, VOLT ) 

11. Set the scope as follows. 
(Chan 1 >Chan I Mode to NORMAL> Volts/DIV> lOOmV >Offset> -12 V >Chan 1 Mode to 
Magnify> Magnify to ON> Volts/DIV> 20mV/DIV >Offset> -1.400V >Delta V > V markers to 
ON > Marker 1 Position > Knob) 

12. Move Marker 1 to the crossing point where the displayed transition meets the vertical graticule line 
and read V(l) 

V(I) min: -l.49 V 
V(l) max: -1.31 V 

13. Set Clock Slope to positive: Set Clock Threshold to +1.4V. 
( EXIT tt., Clock Slope · POS SLOP,E EXIT tt 

VOLT . 

14. Set the scope as follows: 

Clock Thres , 1.4, 

(Chan 1 >Chan l Mode to NORMAL> Volts/DIV> lOOmV >Offset> 1.200 V >Chan 1 Mode to 
Magnify> Magnify to ON> Volts/DIV> 20mV >Offset> l.400V) 

15. Move V Marker l to the point where the transition crosses the vertical graticule line 
(Delta V > Vmarker to ON> Marker 1 Position> Knob) 

16. Read V(l). V(I) must be in the range of: 

12-14 
.... 

V(l) min: 1.31 V 
V(l) max: 1.49V 
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Data Threshold Level Accuracy and Linearity Tests 

12-8 Data Threshold Level Accuracy and Linearity Tests 

Specification 

Single threshold accuracy: 
Level detection accuracy 50 ms 
after input signal transition: 

Description 

±2% of set value ± l 0 m V. 

actual threshold= ±15 mV. 

This test is used to measure the high and low level detection voltage to determine the actual threshold 
voltage. The check-sequence is selected to ensure that all data lines used for level programming are 
working properly. To get a better resolution when adjusting the power supply, two 20 dB attenuators 
are used to reduce the outptit voltage. 20 W attenuators are recommended to avoid damage to the rest 
of the equipment. The capacitor across the DVM input suppresses spikes generated by the DVM. 

PQlr.IER SUPPLY DIGITAL VOLTMETER 

8182A/8 - + 3 

D 2 
l 

20d8/20H 

20d8/20H 

15407A BNC CABLE 

1250-0781 

Figure 12-7. Test Setup for the Data Threshold Level Accuracy and Linearity Test 

Equipment 

DC Power Supply 
Digital Voltmeter 
Plug-on BNC Adapter 
Data Probe Assy. 
BNC -Tee 
BNC (f) to dual banana Plug (2 off) 
50 Ohm Feedthrough 
Capacitor 
2 x Attenuator 20 dB (20W) 
Cable Assembly BNC to BNC 

Procedure 

1. Program 8182A/B Standard Set. 
(PAGES, ISCELLANEOUS . Recall .· 

2. Clock Source Internal. 
(PAGES, .. CONTROL. ' ·.- c ock · • 

3. Select Autoarming Delay of Os. 
(PAGES, CONTROL Autoarming 

Re~ision 1.0, May 1987 

HP 6002A 
HP 3456A 
HP 15409A 
HP 15407A 
1250-0781 
1251-2277 
HP IOIOOC 
0.22 uF 
(e.g. Texscan HFP 50/20) 
HP ll 170C 

Standard Set EXECUTE 

Clock Source INTERNAL ) 

DELAY Os 
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Data Threshold Level Accuracy and Linearity Tests 

4. Set Stop Delay to 40. 
(PAGES, , 40~ ) 

5. Set Channel Configuration to Connector 0 Channel 0. 
(PAGE;S, [until only connector 0 channel 0 
is displayed]) 

6. Select Timing Diagrams; Select Single Threshold Label A in the Softkey Area. 
Next La e :. (PAGES, , SOFTKEYS, , RinEi'f1J:W, [ if 

necessary]) 

7. Set Single Threshold of Label A to +0.01 V. 
(.0 I, ) 

Set power supply voltage to minimum. Do not overload 
attenuators. 

8. Connect the equipment as shown in Figure 12-7 and press RUN. 

9. Increase power supply voltage slowly until the timing display just switches to high and note DVM 
reading (Voltage a). 

10. Decrease power supply voltage slowly until the timing display just switches back to low and note 
DVM reading (Voltage b). 
Level Detection Accuracy (Va - Vb) must be better than 30 mV. 
Actual Threshold (Va+ Vb)/2 must be within ±2% of the set value ±10 mV. 

Example: Programmed Threshold= +0.01 V 
High Level Voltage (measured in step 9) = +0.012 V 
Low Level Voltage (measured in step 10) = +0.009 V 
Level detection accuracy =( 0.012 V - 0.009 V) = 0.003 V 
Limit = <0.03 V 
Single threshold accuracy= (0.012V + 0.009 V)/2 = 0.011 V 
Limit = 0.00 V to 0.02 V 

13. Program the thresholds given in Tables 12-5, 12-6 and 12-7, and check for specifications as 
described in step 10. 

Table 12-5. Threshold Level Accuracy and Linearity Test - All Attenuators in Place 

Set Th res. Hi Level Va Lo Level Vb Del ta v Threshold Accuracy 
Min. Actual Max. 

0.01 v ........ v ........ v ........ v o.ooov ...... 0.020V 

0.02 v ........ v ........ v ........ v 0.010V ....... 0.030V 

0,04 v ........ v ........ v ........ v 0.020V ...... o.osov 

0.08 v ........ v ........ v ........ v 0.068V ....... 0.092V 

0 .16 v •.•...•• v ........ v ........ v 0.147V ...... 0.173V 
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Data Threshold Level Accuracy and Linearity Tests 

Table 12-6. Threshold Level Accuracy and Linearity Test - One 20 dB Attenuator Removed 

Set Th res. Hi Level Va Lo Level Vb Del ta v Threshold Accuracy 
Min. Actual Max. 

0.32 v .•..•.•. v ...•.... v .....••• v 0.304V ...... 0.336V 

0.64 v ...•..•• v •......• v ......•. v 0.617V ...... 0.663V 

1.28 v .•....•. v •...•..• v •....••. v 1.244V ...... 1.316V 

2.56 v ........ v •.•..... v ..•••... v 2.499V ...... 2.621V 

Table 12-7. Threshold Level Accuracy and Linearity Test - Both Attenuators and 50 0 Feedthrough 
Removed 

Set Th res. Hi Level Va Lo Level Vb Delta v Threshold Accuracy 
Min. Actual Max. 

5 .12 v .....•.. v ........ v .......• v S.008V ....... S.232V 
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Data Offset and Gain Tests 

12-9 Data Offset and Gain Tests 

Specification 

Single threshold accuracy: 
Level detection accuracy 50 ms 
after input signal transition: 

Description 

±/2% of set value ±I 0 m V. 

actual threshold = ±15 mV. 

To determine the actual threshold and to check the threshold accuracy, the hysteresis between high and 
low level detection voltages must be measured first. The actual threshold is midway between high and 
low level detection voltages. This value must be within the specifications for single threshold. 

D 
t----C::::J3 
l----C:::::J2 
1----C:::J I 

15407A 

POWER SUPPLY DIGITAL VOLTMETER 

+ 

8NC CABLE 

1250-0781 

Figure 12-8. Test Setup for the Data Offset and Gain Test 

Equipment 

DC "Power Supply 
Digital Voltmeter 
Plug-on BNC Adapter 
Data Probe Assy. 
BNC - Tee 
BNC (f) to dual banana Plug (2 off) 
50 Ohm Feedthrough 
Capacitor 
2 x Attenuator 20 dB (20W) 
Cable Assembly BNC to BNC 

Positive Offset Test 

1. Program 8 I 82A/B Standard Set. 
(PAGES, MISCELLANEOUS 

2. Set Clock Source to Internal. 
(PAGES, •mEBI• 

3. Set Autoarming Delay to Os. 
(PAGES, . . CONTROL ' Autoal"tni'ng · 

4. Set Stop Delay to 40. 
(PAGES, ... CONTROL. . · "Sta 

12-18 '· 

HP 6002A 
HP 3456A 
HP 15409A 
HP 15407A 
1250-0781 
1251-2277 
HP IOIOOC 
0.22 uF 
(e.g. Texscan HFP 50/20) 
HP lll70C 

Standard Set EXECUTE 

Cloe Source INTERNAL 

c· DELAYi Os 

Stop ~elay '40, ENTER NUMBER 
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Data Offset and Gain Tests 

5. Set Channel Configuration to Connector 0 Channel 0. 
(PAGES. [until only connector 0 channel 0 
is displayed]) 

Set power supply voltage to minimum. Do not overload 
attenuators. 

6. Set Single Threshold Label A to +0.05 V. 
(PAGES, Input Thresho Next Label [if necessary] .05, 

7. Select Timing Diagrams Report; Channel Configuration in Softkey Area. 
(PAGES, , SOFTKEYS, ) 

8. Connect the equipment as shown in Figure 12-8 and press RUN. 

-mll-) 

9. Increase power supply voltage slowly until the timing display just switches to high and note DVM 
reading (Voltage a). 

I 0. Decrease power supply voltage slowly until the timing display just switches back to low and note 
DVM reading (Voltage b). 

Level Detection Accuracy (Va - Vb) must be less than 30 mV. 
Actual Threshold (Va+ Vb)/2 must be within ±2% of set value ±lOmV. 

Example: Programmed Threshold = 0.05 V 
High Level Voltage (measured in step 9 ) = 0.056 V 
Low Level Voltage (measured in step 10) = 0.043 V 
Level detection accuracy= 0.056 V - 0.043 V = 0.013 V 
Limit: < 0.03 V 
Single thresh. accuracy = (0.056V + 0.043 V)/2 = 0.050 V 
Limit: 0.039V to 0.061 V 

11. Select the connector and channel to be tested by pressing first the connector number and then the 
channel number on the data entry key pad. Connect in turn all data probes to the test setup and 
check for +50 m V ± 10 m V threshold accuracy. 

Negative Offset Test 

14. Change power supply polarity to negative and program the 8182A/B as follows: 

15. Set Label A Single Threshold to -0.05 V. 
(SOFTKEYS, • -.05, VOLT 

16. Select Channel Configuration. 
(SOFTKEYS, Input Chnl Config 

17. Proceed as described for the Positive Offset Test and check all channels for -50 mV ±IO mV 
threshold accuracy. 

Gain Test (Negative) 

18. Remove both 40 dB attenuators and the 50 Ohm feedthrough from the test setup and set the power 
supply voltage to -9.00 V (reading on DVM). 
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Data Offset and Gain Tests 

19. Program Standard Channel Configuration. 
(PAGES, In ut Chnl Config Std Config EXECUTE · 

20. Select Timing Diagrams; Select Single Threshold Label A in the Softkey Area. 
Next Label (PAGES, • SOFTKEYS, , [ if 

necessary]) 

2l. Set the threshold to -8.81 V and check that the corresponding timing display is low. (-8.81, 
VOLT ) 

22. Set the threshold to -9.19 and on pressing 
high. 

- ··VOl T -

23. Repeat step 21 and 22 for all data channels. 

Gain Test (Positive) 

24. Change power supply voltage to +9.00 V. 

• the timing display should jump to 

25. Set the threshold to +8.81 V and check that the corresponding timing display is high. (8.81, 
· VOLT ) 

26. Set the threshold to +9.19 and on pressing 
low. 

VOLT . the timing display should jump to 

27. Repeat step 25 and 26 for all data channels. 

Note: When testing channels at connectors 3 to 7, move the timing diagrams display up: 
(PAGES, or ••=•• [until required connectors are displayed], SOFTKEYS, Input 

Threshold ) 
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Qualifier Threshold and Impedance Tests 

12-10 Qualifier Threshold and Impedance Tests 

Specification 

Threshold accuracy: ±3% of set value ±50m V. 

Description 

This test is used to measure the high and low level detection voltage (hysteresis) to determine the actual 
threshold voltage of the Qualifier Jnputs (TTL setting). By measuring the voltage drop across the 20dB 
attenuator when switching the input to 500, proper input impedance selection can be verified. 

8182A/8 

D 
POWER SUPPLY DIGITAL VOLTMETER 

.22uF 

Depending on the test, 
connect BNC cable to: 
Clock Oual if ier Input 
Trigger Oual ifier Input 
Trigger Arm Input 
Stop Input 

rlh 

BNC CABLE 
~-------! 

1250-0781 

Figure 12-9. Test Setup for the Qualifier Threshold and Impedance Test 

Equipment 

DC Power Supply 
Digital Voltmeter 
BNC-Tee 
BNC (f) to dual banana Plug (2 off) 
Capacitor 

HP 6002A 
HP 3456A 
1250-0781 
1251-2277 
0.22 uF 

Attenuator 20 dB (20W) 
2x Cable Assembly BNC to BNC 

(e.g. Texscan HFP 50/20) 
HP 11170C 

Clock Qualifier Threshold Accuracy Test 

I. Program 8182A/B Standard Set. 
(PAGES, ISCELLANEOUS Recall Standarrl Set EXECUTE . ) 

2. Set Clock Source to Internal. 
(PAGES, · CONTROL '"' ·ctoc · .. Clock Source INTERNAL 

3. Set Autoarming Delay to Os. 
(PAGES. CONTROL Autoarming DELAY Os . 

4. Set Clock Qualifier to High Level; Set Threshold to +l.4V. 
(PAGES, .. ,..CONTROL\ Clock · • :Clock Qual. Level 

HIGH LE l~o EX! T - . Threshold ' 1.4, 'VOLT ) 

5. Connect the equipment as shown in Figure 12-9 and press RUN. 

6. Increase power supply voltage slowly until a clock signal is just indicated in the upper left hand 
corner of the display and note the DVM reading. 
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Qualifier Threshold and Impedance Tests 

7. Decrease the power supply voltage slowly until the clock indication just disappears and note the 
DVM reading. 
Result: The mean value should be between + 1.31 V and + J.49V. 

8. Change power supply polarity and set 8182A/B threshold to -l.40V. 

9. Increase power supply volt.age slowly until the clock indication just disappears and note the DVM 
reading. 

10. Decrease power supply voltage slowly until a clock signal is just indicated and note the DVM 
reading. 
Result: The mean value should be between -1.31 V and -l.49V. 

50 Ohm Impedance Test 

11. Set the power supply voltage for a -l.40V reading on the DVM. 

12. Set the Clock Qualifier Input Impedance to 500. 
( ) 

The DVM should show approximately -0.7 V. 
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Trigger Qualifier Threshold Accuracy Tests 

12-11 Trigger Qualifier Threshold Accuracy Tests 

1. Program 8 l 82A/B Standard Set. 
(PAGES, MISCELLANEOUS Recall Standard Set EXECUTE 

2. Clock Source Internal. 
(PAGES. CONTROL - c ock Clock Sourc;e INTERNAL ) 

3. Set Autoarming Delay to Os. 
(PAGES, CONTROL Autoarming DELAY Os 

4. Trigger Qualifier High Level: Threshold +l.4V. 
(PAGES, CONTROL - Trigger Trg Qualifier . , Level HIGH LEVF.l 

EXIT ttt Threshold 

5. Connect the equipment as shown in Figure 12-9 and press RUN. 

6. Increase power supply voltage slowly until the status display in the upper right hand corner of the 
display jumps just from ARMED to IDLE (IDLE toggles) and note the DVM reading. 

7. Decrease power supply voltage slowly until the display just jumps to ARMED and note the DVM 
reading. 
Result: The mean value should be between + 1.31 V and + 1.49V 

8. Change power supply polarity and set 8 I 82A/B threshold to -1.40V. 

9. Increase power supply voltage slowly until the display just jumps from IDLE to ARMED and note 
the DVM reading. 

IO. Decrease power supply voltage slowly until the display just jumps back to IDLE and note the DVM 
reading. 
Result: The mean value should be between -1.31V and -l.49V 

50 Ohm Impedance Test 

11. Set the power supply voltage for a -1.4 V reading on the DVM. 

12. Program Triger Qualifier Input Impedance to 500. 
( ) 

The DVM should show approximately - 0.7V. 
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Trigger Arm Threshold Accuracy Tests 

12-12 Trigger Arm Threshold Accuracy Tests 

I. Program 8182A/B Standard Set. 
(PAGES, MISCELLANEOUS Recall , Standard Set EXECUTE 

2. Set Clock Source to Internal; Set Clock Period to ls. 
(PAGES, CONTROL Clock Clock Source 1 NTERNAL 

EXIT t1' Clock Period Increase [until 1 s is displayed]) 

3. Set Stop Delay (Internal) to 0. 
(PAGES, CONTROL.- Stop , Stop Delay ,0, ENTER NUMBER ) 

4. Set Autoarming Delay to Os. 
(PAGES, . CONTROL Avtoartning - ~DELAY Os ) 

5. Set Trigger Arm Slope to Positive (Threshold is + 1.40). 
(PAGES, , Trigger Trigger Arm Slope 

POS SLOPE 

6. Connect the equipment as shown in Figure 12-9 and press RUN. 

7. Increase power supply voltage slowly until the 8182A/B switches from ARMED to ACTIVE (upper 
right hand corner of display). 

NOTE 

Continuous toggling may be caused by noise when the threshold 
level has just been reached. 

The DVM reading should be between +1.31 V and +1.49 V. 

8. Set Trigger Arm Slope to Negative; Set Threshold to -1.4 V. 
( '-1.4, VOLT . 

9. Change power supply polarity, press RUN and increase power supply voltage slowly again until the 
8182A/B switches from ARMED to ACTIVE. (See Note above.) 

The DVM reading should be between -1.31 V and -1.49 V. 

50 Ohm Impedance Test 

10. Set power supply voltage for a -1.40 V reading on the DVM. 

11. Set Trigger Arm Input Impedance to 500. 
( ) 

The DVM should show approximately -0.7 V. 
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External Stop Threshold Accuracy Tests 

12-13 External Stop Threshold Accuracy Tests 

I. Program 8 l 82A/B Standard Set. 
(PAGES. ISCELLANEOUS · Recall Standar Set EXECUTE 

2. Set Clock Source to Internal; Set Clock Period to lOOms. 
(PAGES. . CONTROL , Clock: Clock Source INTERNAL 

EXH "tt_ · C {)Ck Perio Increase [until IOOms is displayed]) 

3. Set Stop Delay (Internal) to 0. 
(PAGES, · ONTROL Sto - : · Sta Delay , ,0. NTER. UMBER· 

4. Set Autoarming Delay to ls. 
(PAGES, CONTROL Autoarming DELAY 1s 

5. Set External Stop to Positive Slope (Threshold is + 1.40). 
(PAGES, · CONTROL Stop Stop Slope POS SLOPE 

6. Connect the equipment as shown in Figure 12-9 and press RUN. 

7. Increase power supply voltage slowly until the 8182A/B switches from ACTIVE to IDLE (upper 
right hand corner of display). 

NOTE 

Continuous toggling may be caused by noise when the threshold 
level has just been reached. 

The DVM reading should be between +l.31 V and 1.49V. 

8. Program Negative Slope; Threshold -1.4 V. 
( -NEG SLOPE EX IT. . t:t Stop Thres . '-1.4, VOLT ) . 

9. Change power supply polarity, press RUN and increase power supply voltage again until the 
8182A/B switches from ACTIVE to IDLE. (See the Note above.) 

The DVM reading should be between -l.31V and 1.49 V. 

50 Ohm Impedance Test 

10. Set power supply voltage for a - l.40V reading on the DVM. 

11. Set External Stop Input Impedance to 500. 
( ) 

The DVM should show approximately -0.7V. 
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Appendix A 

Appendix A 

Generator Parameters After Recall Standard Set 

Control Page 

First Address: 
Cycle Mode: 
Clock Source: 
Input Impedance: 
Run Input: 
Break Input: 
Outputs: 

Timing Page 

Clock Frequency: 
Clock 1 Delay: 
Clock 1 Width: 
Clock 2 Format: 
Timing Channels Format: 

Output Page 

Load Impedance: 
Clock 1 Assigned Label: 
Clock 2 Assigned Label: 
Strobe Levels: 
Label A High Level: 
Label B High Level: 
Label C High Level: 
Label D High Level: 
Channel Configuration: 

00000 
AUTO 
INTERNAL 
50 g 
OFF 
OFF 
OFF 

10. 0 
0.00 
40.0 
RZ 
NRZ 

MHz 
ns 
ns 

50 Ohms 
A 
A 
ECL 
+0.25 v 
+5.00 v 
·0.80 v 
+2.40 v 

Polarity of all Channels is NORMAL. 
Label A Assigned to all Channels. 

Data Page 

Segment Code Entry: BINARY 
Memory Contents not Affected. 

Revi~ion 1.0, May 1987 

Last Address: 
Strobe Breaks: 
Clock 1 in Break: 
Input Threshold: 
Stop Input: 
Strobe Output: 

Clock Period: 
Clock 1 Format: 
Clock 2 Delay: 
Clock 2 Width: 
Timing Channels Delay: 

Outputs: 
Clock 1 Polarity: 
Clock 2 Polarity: 
Strobe Polarity: 
Label A Low Level: 
Label B Low Level: 
Label C Low Level: 
Label D Low Level: 

1023/16383 
OFF 
OFF 
+0.0 v 
OFF 
DATA 

100 ns 
RZ 
50.0 ns 
10.0 ns 
00.0 ns 

OFF 
NORMAL 
NORMAL 
NORMAL 
·0.25 v 
+0.00 v 
· 1 .80 v 
+0.80 v 

All Fitted Connectors are displayed. 
Each Segment contains a Single Connector. 

Data Entry: YES 
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Appendix B 

Appendix B 
Analyzer Parameters After Recall Standard Set 

Control Page 

Glitch Detect: 
Clock Source Input Slope: 
Clock Source Input Threshold: 
Clock Qualif. Input Threshold: 
Trigger Arm Input Threshold: 
Trigger Arm Input Impedance: 
Trigger Qualif. Input Slope: 
Trigger Qualif. Input Imp.: 
Trigger Delay: 
Stop Input Threshold: 
Stop Input Impedance: 
Autoarming: 

Input Page 

OFF 
POSITIVE 
+1.40 v . 
+1.40 v 
+1.40 v 
100 kOhm 
DON'T CARE 
100 kOhm 
00000 
+1.40 v 
100 kOhm 
OFF 

All lnstal led Connectors: SINGLE THRESHOLD 
All Labels Upper Threshold: +2.00 V 
Channel Configuration: 
All Fitted Connectors are Displayed 
Polarity of all Channels is NORMAL. 

Expected Data Page 

Memory Contents not Affected. 

Miscellaneous Page 

Screen Brightness Setting: 2/3 MAXIMUM 

RevJ_sion 1.0, Sep 1988 

Operating Mode: 
Clock Source: 
Clock Qualif. Input Level: 
Clock Qualifier Input Imp: 
Trigger Arm Input Slope: 
Trigger Word: 
Trig. Qual. Input Th res.: 
Trigger Count: 
Allow Gaps in Count: 
Stop: 
Stop Delay: 

TRIG. STRT. ANAL. 
EXTERNAL 
DON'T CARE 
100 kOhm 
DON'T CARE 
DON'T CARE (X 1 s) 
+1.40 v 
01 
NO 
INTERNAL 
1023/16383 

All Labels Single Threshold: +1.40V 
+O.SOV All Labels Lower Threshold: 

Each Segment Contains a Single Connector. 
Label A assigned to all Channels 
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GLOSSARY 

This section contains a list of abbreviations used in this, as well as the other books, which make up the 
manual set for the HP 818105 Device Verification System, and gives an explanation of some of the 
technical vocabulary that relates to IC testing. The terms are listed in alphabetical order and a short 
explanation of each term is provided. 

ASIC 

Bonding 

Break 

CAE 

CCD 

Cell 

Cell library 

Channel Config 

Characterization 

Checksum 

Chit> 

Chip carrier 

CMOS 

'· 

Application Specific Integrated Circuit. A generic term encompassing all 
forms of custom and semicustom lC's designed specifically for a particular 
application. Sometimes called USlCs, for User Specified Integrated Circuits. 

The joining of metal bonding pads on an integrated circuit to a metal 
leadframe, using fine wires, usually of aluminum or gold. 

When in Break, the generator has ceases to out put data. This facility can be 
used for instance for debugging with the manual. The generator restarts at the 
Break Address. 

Computer Aided Engineering. The technique of using a computer to aid an 
engineer in the design of electrical circuits, integrated circuits, gate arrays and 
other complex engineering designs in a reasonable time frame. 

Charge Coupled Devices. A device utilizing a technique in which information 
is stored and transported by means of packages of minute electrical charges. 

Circuit performing a digital or linear function that is repeatedly used in the 
design of an LSI/VLSI chip. 

Collection of predefined cell functions stored in a computer aided design 
database. Custom devices can be designed by choosing appropriate cells from 
the library and locating them on a chip. 

The channel configuration is the current arrangement of generator or analyzer 
channels on the CRT. 

An IC can be characterized in terms of timing and level measurements. Timing 
measurements can be set-up and hold-time. propagation delay and minimum 
cycle time. Level measurements can be minimum input level and maximum 
fan-out. 

A number displayed by the generator and the analyzer, which changes every 
time a change to stored data is made. The checksum number thus provides a 
means of checking the integrity of the data stored in memory. 

(or die) A single square or rectangular piece of semiconductor material on 
which a specific electrical circuit has been fabricated. 

A square or rectangular IC package with l/0 connections on four sides; con­
nections may be leadless or may not be leadless. 

Complementary Metal Oxide Semiconductor. A logic family made by com­
bining N-channel and P-channel MOS transistors. This fast, low-power chip 
fabrication technology has become the leading process for advanced designs. 
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Continuity test 

Cross leakage 

CRT 

Cycle Boundary 

Crossing 

Cycle Modes 

Density 

Design rules 

Design verification 

DC tests 

Die 

DNRZ 

OUT 

ECL 

Foundry 

Functional test 

This DC test checks for proper connection of the DUT by monitoring 
leakage current at every pin. 

Cross leakage is the leakage current through the power supply pin, with a 
inputs held at a constant voltage level and all outputs disconnected. 

Cathode Ray Tube. The type of display on the generator and the analyzer. 

The ability to program a data signal from one clock period into the on 
following, 
using the delay facility. The generator has this capability on the RZ an 
DNRZ channels. 

Data output modes of the generator. They determine the data outpu 
sequences. 

Number of gates (gate count) and/or elements on the circuit. A charact:eristi• 
largely limited by the size (as measured in microns) of the smallest componen 
element on the device. 

Collection of rules that define mm1mum dimension of device-topologica 
structures. Design rules also express process-parameter design limits such a: 
gain factor, threshold level, oxide thickness and capacitance. 

DV enables the design engineer to decide whether the design should be com 
mitted to manufacturing or not. It checks all the aspects of device perfor· 
mance, such as functional operation, DC-parametric and timing characteristics 
DV is performed in two steps. The first is a verification using CAE simulation 
tools. The second phase is the hardware verification process. 

A device has to go through several DC tests, such as: 
- Continuity test 
- Supply current test 
- Cross leakage test 
- Drive level test 

(or chip, plural is dice) A single square or rectangular piece of semiconductor 
material on which a specific electrical circuit has been fabricated. 

Delayed Non-Return-to-Zero timing format. Same as NRZ. but delayed with 
respect to the reference clod (System Clock). The with of a DNRZ data 
signal equal the System Clock period. 

Device under Test. The tested device or circuit. 

Emitter Coupled Logic. A family of bipolar devices using differential transis­
tor parts that run extremely fast, but which tend to consume much more 
power than CMOS technologies, especially while inactive. 

A company that provides IC manufacturing services. usually in the area of 
wafer fabrication. 

A functional test ensures some minimal level of function. It conveys little or 
no information about how the device will respond to changes in timing, drive 
levels, loads or environmental conditions. 
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Ga As 

Gate 

Gate array 

Gate equivalent 

Glitch 

Hold time 

HP-18 

HP-IB Address 

Labels 

LCC 

Limit Address 

LSI 

Macro 

Macrocells 

... 

Gallium Arsenide. A compound semiconducting material (compound of 
Group III and Group V elements) in which active devices are fabricated. GaAs 
has higher carrier mobility than silicon, thus can be used to produce higher 
speed devices. 

The basic logical element, where the binary value of the output depends on 
the values of the inputs. In CMOS, gates can be built from two n-channel and 
two p-channel transistors. 

An IC consisting of a regular arrangement of gates that are interconnected 
through one or more layers of metal interconnections. This IC may provide 
custom functions and is then called an ASIC. 

The basic unit of measurement for digit.al circuit complexity, based on the 
number of individual logic gates that would have to be interconnected to 
perform the same circuit function. 

A glitch is defined as two or more transitions of an analyzer voltage threshold 
between two consecutive analyzer sampling points, i.e. within one cycle. 
Glitches are unwanted pulses. 

This is the minimum time data has to be valid at the input lines of a device 
after the active clock edge for proper operation of the device. 

Hewlett-Packard Interface Bus. Hewlett-Packard's implementation of the 
IEEE Standard 488-1978 and ANSI Standard MC 1.1 "Digit.al Interface for 
Programmable lnstrumentatfon". 

The address assigned to individual instruments linked by the HP-IB. There are 
two addresses, the ASCII address and the binary address. The former can be 
set by switches on the rear panel of each instrument, the latter is automatically 
one higher. The ASCII address is used to send programming commands to the 
instruments, the binary address is used to send high speed data. 

Letters A-D on the generator and A-F on the analyzer used to assign input or 
output voltage levels to instrument. channels, thus labeling the channels. 

Leadless Chip Carrier. The IC is usually mounted on a ceramic material. 
which also carries the contact pads. This type of package requires a special test 
fixture. 

An address specifiable by the user. after which no movement of data with 
respect to the memory addresses in the generator takes place, which would 
otherwise result from data editing operations such as data inserting, copying, 
moving or deleting. 

Large-Scale Integration. Device design integration from JOO up to thousands 
of gate equivalents on a chip. 

A data word edited on the Macro Data Page and then transferred to the data 
on the Data Page. 

The physical gate-level elements and 1/0 buffers that form the basic building 
blocks for logic-array design. Macrocells are predefined and characterized 
metal interconnections of transistors on the array-base masterslice. They cor­
respond to unique logic functions (NANO, NOR. flip-flops, -buffers, etc.). 
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Mask 

Mask 

Mega cell 

MSI 

NRZ 

Pad 

Page 

Pin Name 

PRBS 

Probing 

Propagation Delay 

Routing 

RC 

ROM 

l~Z 

Sampling 

... 

A feature on the analyzer. wl1id1 allov.·s the user to mask off bits or whol 
words of the stored reference data pattern, in order to avoid errors in th 
incoming data being flagged up. 

A transparent plate covered with an array of patterns use in making integrate· 
circuits. Each pattern consists or opaque areas that prevent the passage o 
light. The mask is used to expose photoresist which defines areas to be late 
etched on a wafer. 

A very large custom-optimized cell that performs a specific functior 
Megacells include ROMs. RAMs and bit-slice microprocessors. 

Medium-Scale Integration. Device design integrating from 10 to 100 gat.• 
equivalents on a chip. 

Non-Return-to-Zero timing format. A one is represented by the logical higl 
level for one cycle, since the width of a NRZ signal is identical to the Systen 
Clock period. The leading edge of this signal and the strobe are identical. 

Comparatively large metallization areas usually placed around the perimete: 
of the die which provide the areas to which wires or other interconnection: 
are made. 

Instrument (generator or analyzer) display menu. The Main Page is the upper· 
most Page of either instrument and is selected by pressing the PAGES key or 
the front panel. 

A logical name allocated to a DUT pin signal. The name represents a defini· 
tion, which contains the total path from the instruments to the DUT. 

Pseudo-Random Binary Sequence. The generator has the ability to generatE 
such a data sequence in a data segment. 

A term used to describe the testing of individu:d dice on a wafer by using a 

prober to temporarily connect each die through needles to a tester. A bad die 
will usually be marked with a spot of ink. 

The time it takes for a change in the input state of a gate to result in a change 
in the output state. 

The process of designing interc()nnections bel\H'rn components in an inte­
grated circuit. 

Return to Complement. A logic state in one cycle is followed by its comple­
ment in the next cycle. 

Read only memory. A type of memory that cannot be written to, only read 
from. 

Return-to-Zero timing format. The RZ format starts with a logical zero, 
pulses to the logical one and returns to logical zero. all within one cycle. The 
timing information consists of a delay referenced to the System Clock and 
pulse width. 

Sampling of data by the analyzer can be sy11chro11011s and asy11chro11011s. In 
synchronous sampling the analyzer clock is synchronized with the DUT clock, 
111 asynchronous sampling it is not. Synchronous sampling with the variable 
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Segment 

Semicustom 

Set-u1> time 

Soft keys 

SSI 

Standard cell 

Standard Set 

State Diagram 

Strobe 

Supply current 

System Clock 

Test vector 

Trigger Arm 

Trigger Word 

lJSlC 

VLSI 

Wafer 

.... 

mmpling poim allows pos1t1oning of the sampling edge with a very high 
resolution, in the case of the analyzer it is 100 ps. 

A block of generator or analyzer channels arranged in a group on the instru­
ment's CRT. A data segment is not a data lrns, unless the positions of the 
physical data channels in a physical bus ~orrespond exactly to the positions of 
individual data channels in the data segment on the CRT. 

A technique for building ASICs using pre-defined or pre-built building blocks. 

This is the minimum time the data has to be valid before the active clock edge 
for proper processing in the circuit. 

Keys on the front panel of t.ht' generator and the analyzer. which can be 
assigned different parameters. depending on the currently accessed screen 
menu (instrument Page). 

Small-Scale Integration. ICs containing fewer than 10 logic gate equivalents. 

A technology allowing designers to use prl:characterized gate-level cells in 
building-block fashion. These "fixed height. variable width" cells are placed in 
columns and then routed. 

A set of standard (default) parameters for the generator and analyzer, which 
are stored in instrument ROM. 

A diagram giving the overview of the analyzer operating states. 

The Strobe channel, when set to DATA. is another NRZ data channel. When 
set to CLOCK. it is identical to the system clock. The St.robe can be used as a 
synchronizing signal for the analyzer. 

This is the current through the supply pin under different conditions such as 
stand-by. active. inputs high or low. outputs high or low and all combinations. 

Internal generator clock (in multi-generator installations the master-generator 
clock) from which all timing relationships in a test system are derived. The 

System Clock is normally not available external to the generator. except as the 
Strobe set to CLOCK. 

A row of O's and l's representing 1hc logical state at the inputs and outputs of 
a digital device. 

Triggers the analyzer into the ARMED statt.' when programmed to do so. The 
analyzer accepts the arming signal at its TRG ARM input. 

A data word on which the analyzer is set to trigger (and go into the ACTIVE 

state). 

See ASIC. 

Very Large-Scale lntegrntion. Device design integrating thousands of gate 

equivalents on a chip. 

A thin disk of semiconductor material (usually silicon) on which many sepa­

rate chips can be fabricated. This is then sliced so that the individual chips 

can be packaged. 
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Workstation 

'· 

A user terminal that has local processing cap:ibilities and that is connected to; 
computer. 
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Accessories 1-5 
ACTIVE State, Analyzer 4-27 to 4-30 
ACTIVE State in Real Time Compare Mode 
(Analyzer) 4-63 
Adding One or Two Extenders 5-2 
Address -

Code, setting of (Generator) 3-34 
Control - First and Last Address 3-6 
HP-lB ASCII (Generator) 7-2 
HP-IB ASCII (Analyzer) 8-2 
HP-IB Binary (Generator) 7-3 
HP-IB Binary (Analyzer) 8-3 
Recalling 3-49 
Storing 3-48 

Addresses, Generator HP-IB 7-2 
Adjustment, Screen Brightness 3-51 
Analysis Modes, Parallel Analyzers 5-8 
Analyzer -

ACTIVE State 4-27 to 4-30 
ACTIVE State in Real Time Compare Mode 
4-63 
ARMED State 4-27 to 4-30 
ARMED State in Real Time Compare Mode 
4-63 
Auto Cursor Movement - Expected Data 
Page 4-44 
Autoarming 4-26 
Block Diagram 4-1 
Brightness Adjustment, of Screen 4-47 
Channel Configuration, 

Input Page 4-35 
State List Page 4-52 
Timing Diagrams Page 4-58 

Channel Count, Increase of 5-1 
Channel Editing 4-41 
Checksum - Data integrity 4-44 
Clock, 

Control 4-14 
Delay 4-16 
Delay in Real Time Compare Mode 
4-63 
Period 4-16 
Qualifier 4-16 
Slope 4-15 
Source 4-15 
Threshold 4-15 
Width in Real Time Compare Mode 
4-63 

Configurations 1-4 
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INDEX 

Analyzer - (continued) 
Control Page 4-10 
Control Page Programming 8-6 
Cursor Address. 

Timing Diagrams Page 4-56 
Error Map Page 4-60 

Cursor Controls. Timing Diagrams Page 
4-55 
Cursor and Screen Controls. Expected Data 
Page 4-39 
Data. 

Channel Labeling 4-36 
Editing 4-40 
Integrity - Checksum 4-44 

Delta-time Measurement, Timing Diagrams 
Page 4-55 
Display of Errors, Error Map Page 4-61 
Display of Glitches, Error Map Page 4-61 
Error Count, Error Map Page 4-61 
Expected Data Page Programming 8-10 
Fast Binary Transfer 8-13 
Glitch Detection, State List Page 4-50 
HP-IB. 

ASCll Address 4-46. 8-2, 8-3 
Command Syntax 8-5 
Command Delimiters 8-5 
Select Code 8-4 

Horizontal Zoom 4-57 
IDLE State 4-27 to 4-30 
IDLE State in Real Time Compare Mode 
4-63 
Input Page, 

Error Messages 4-37 
Programming 8-8 

Input Threshold Voltage Level 4-34 
Inputs, 

Single/Dual Threshold Selection 4-33 
Threshold Selection 4-33 

Installed Connectors 4-47 
Internal Operating Concept 4-1 
Line, 

Deletion 4-42 
Editing 4-42 
Insertion 4-42 

Linking Cursor Position and Top Address 
4-47 
Main Pages 4-7 
Memory, 

Arrangements 8-17 
Clear and Set 4-40 
Loading 4-40 

Multiple Trigger Conditions 4-31 
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Analyzer (continued) 
Operating, 

Concept of User Interface 4-6 
Modes 4-10 
Operating States 4-27 

Parallel Operation 5-6 
Parameter Autoexit 4-47 
Parameters, 

Storage to Computer Memory 8-23 
Storage to Disc 8-24 

Picture Controls, Timing Diagrams Page 
4-55 
Programming 8-1 
Real Time Compare Mode 4-14 4-62 
Real Time Compare Mode Concepts 4-62 
Recalling, 

Standard Set 4-48 
a Parameter 4-48 

Roll Down Memory 4-43 
Roll Up Memory 4-43 

Screen Controls, 
State List Page 4-50 
Error Map Page 4-60 

Service Request Messages - Status Byte 8-33 
Settings - General, Device Measurements 
6-4 
SOFTKEYS and REPORTS Keys, use of 
4-53 
Stop, 

Delay 4-24 
Impedance 4-24 
Slope 4-23 
Threshold 4-24 

Stop on Error 4-26 
Store/Recall Facility 4-47 
Switching on 4-8 
Synchronizing Character 8-5 
Talker Modes 8-22 
Time Windows in Real Time Compare 
Mode 4-63 
Total (Installed) Channels 4-47 
TRG ARM Input 4-17 
Trigger, 

Index - 2 
'· 

Arm 4-17 
Control 4-1 7 
Count 4-20 
Delay 4-20 
Event Start Compare Mode 4-13/29 
Qualifier 4-19 
Start Analysis Mode 4-11, 4-27 
Stop Analysis Mode 4-12, 4-27 
Word 4-17 
Word Gaps 4-20 

INDEX 

Vertical Window 4-57 
Vertical Zoom 4-57 

ARMED State in Real Time Compare Mode 
(Analyzer) 4-63 
ARMED State, Analyzer 4-27 to 4-30 
ASCII Address, HP-18 3-50 
Asynchronous Sampling 4-3 
Auto Cursor Movement -

Data Page, Generator 3-44 
Macro Data Page, Generator 3-53 
Expected Data Page, Analyzer 4-44 

Autoarming, Analyzer 4-26 
Autocycling -

Continuous Comparison 6-10 
Real Time Compare Mode (Analyzer) 4-66 

Autoexit, Parameter -
Generator 3-51 
Analyzer 4-4 7 

B 

Binary -
Address, HP-IB 3-50 
Channel Data, Storage of in Analyzer 

Memory 8-14 
Data, Storage of in Generator Memory 7-13 
Search 9-18 
Word Mask/Error Map Data, Storage in 
Analyzer Memory 8-14 

Block Diagram -
Analyzer 4-1 
OUT 6-1 
Generator 3-1 

Break Control 3-8 
BREAK State, Generator 3-12 
Brief Description of the Instruments 1-4 
Brightness Adjustment, of Screen -

c 

Analyzer 4-47 
Generator 3-51 

Cable -
Connection, HP-IB -
Analyzer 8-1 
Generator 7-1 
Power 2-5 

Calling up Standard Channel Configuration -
Analyzer 4-36 
Generator 3-30 
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Capabilities, Output Level 3-23 
Capture of Data, Parallel Analyzers 5-7 
Channel Configuration -

Output Page, Generator 3-26 
Data Page 3-44 
Macro Data Page 3-53 
Input Page (Analyzer) 4-35 
St.ate List Page (Analyzer) 4-52 
Timing Diagrams Page (Analyzer) 4-58 

Channel -
Count, Increasing 5-1 
Delay (Generator), setting of 3-17, 3-18 
Deletion, 

Analyzer 4-36 
Generator 3-30 

Editing, 
Analyzer 4-41 
Generator 3-35 

Format (Generator), setting of 3-17, 3-18 
Insertion, 

Analyzer 4-36 
Generator 3-27 

Marking, TLK8 (Analyzer) 8-30 
Width (Generator), setting of 3-17, 3-18 
Data Timing 3-18 
Channels, 

Timing 3-51 
Total Installed 3-51 

Character, Synchronizing -
Generator 7-6 
Analyzer 8-5 

Checking Data Stability Using Window Compare 
6-10 
Checksum - Data Integrity -

Analyzer 4-44 
Generator 3-44 

Clearing Channel, Generator 3-35 
Clearing Data, Generator 3-35 
Clearing Strobe, Generator 3-35 
Clock -

Channel, 
Delay (Generator), setting of 3-17 
Format (Generator), setting of 3-17 
Width (Generator), setting of 3-17 

Control, Analyzer 4-14 
Delay in Real Time Compare Mode 
(Analyzer) 4-63 
Delay, Analyzer 4-16 
Output, Generator 3-25 
Period, Analyzer 4-16 
Qualifier, Analyzer 4-16 
Slope, Analyzer 4-15 
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INDEX 

Source 3-8 
Source, Analyzer 4-15 
Threshold, Analyzer 4-15 
Timing, Generator 3-17 
Width in Real Time Compare Mode 
(Analyzer) 4-63 

Command -
Delimiters, HP-18 (Analyzer) 8-5 
Syntax, HP-JB 7-6 

Computer Memory Storage of -
Generator Parameters 7-21 
Analyzer Parameters 8-23 

Concept of HP-18 Programming -
Generator 7-3 
Analyzer 8-4 

Concept -
Generator Pages 3-3 
Real Time Compare Mode (Analyzer) 4-62 

Connection Diagram - Generator to Analyzer 4-5 
Connection -

OUT 6-3 
HP-IB Cable 7-1 

Connectors, Installed 3-51 
Continuous Comparison Using Autocycling 6-10 
Control Page Programming -

Generator 7-8 
Analyzer 8-6 

Control Page -
Generator 3-6 
Analyzer 4-10 

Control, Break 3-8 
Controls -

Cursor and Screen 3-34 
Front Panel (Analyzer) 4-6 

Copying -
Channel, Generator 3-35 
Line 3-42 
Macro 3-37 
Macro's 3-37 

Current Parameter Set, Output of (TLK2 
Analyzer) 8-23 
Cursor Address -

Error Map Page (Analyzer) 4-60 
Timing Diagrams Page (Analyzer) 4-56 

Cursor Control -
Macro Data Page, Generator 3-52 
Timing Diagrams Page, Analyzer 4-55 

Cursor and Screen Controls -
Data Page, Generator 3-34 
Expected Data Page, Analyzer 4-39 

Cursor, Auto Movement 3-44 
Cycle Boundary Crossing 3-20 
Cycle Modes 3-7 
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D 

Data -
Capture, Parallel Analyzers 5-7 
Channel, 

Labeling and Channel Polarity 3-31 
Labeling, Analyzer 4-36 
Timing, Generator 3-18 

Editing, 
Analyzer 4-40 -
Generator 3-34 
Generator, Macro Data Page 3-52 

Encoding, Generator 3-30 
Integrity - Checksum, Generator 3-44 
Integrity - Checksum, Analyzer 4-44 
Page 3-33 
Page, 

Format, Output of (TLK5 Generator) 
7-26 
Programming, Generator 7-11 
Auto Cursor Movement 3-44 
Channel Configuration 3-44 

Defining the Data Capture Cycle, Real Time 
Compare Mode 4-65 
Deleting Line -

Generator 3-40 
Analyzer 4-42 

Deletion of Channels 
Analyzer 4-36 
Generator 3-30 

Delimiters, HP-IB Commands 7-6 
Delta-time Measurement. Timing Diagrams Page 
(Analyzer) 4-55 
Description of Instruments 1-4 
Detection of Glitches, Device Measurements 6-8 
Device Measurements 6-1 
Disc Storage of -

Analyzer Parameters 8-24 
Generator Parameters 7-22 

Display -
Format, Generator 3-3 
Information, Output of 

TLK3 Generator 7-24 
TLK3 Analyzer 8-26 

Displaying Errors -
Error Map Page (Analyzer) 4-61 
Timing Diagrams Page 4-56 

Displaying Glitches -
Timing Diagrams Page 4-56 
Error Map Page (Analyzer) 4-61 

DNRZ Data Format 3-15 
Down-Counter, setting of (Generator) 3-36 
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INDEX 

Dumping Received Data, Real Time Compare 
Mode 4-65 
DUT-

E 

Block Diagram 6-1 
Connection 6-3 

Editing, Data -
Analyzer 4-40 
Generator 3-34. 3-52 

Enable -
Generator Outputs 3-11 
Output 3-23 

Encoding Data (Generator) 3-30 
Entry Mode, Macro Data Page 3-53 
Error -

Count, Error Map Page (Analyzer) 4-61 
Map, 

Errors and Data, TLK A (8182B 
Analyzer only) 8-31 
Errors only, TLK B (81828 Analyzer 
only) 8-32 
Page 4-59 

Programming (Analyzer) 8-21 
Cursor Address (Analyzer) 4-60 
Displaying Errors (Analyzer) 4-61 
Displaying Glitches (Analyzer) 
4-61 
Error Count (Analyzer) 4-61 

Storing of Data. 8-19 
TLK 7 (Analyzer) 8-29 

Error Messages -
Control Page. 

Analyzer 4-32 
Generator 3-13 

Data Page, Generator 3-45 
Expected Data Page, Analyzer 4-44 
Output. Page, Generator 3-32 
Timing Page, Generator 3-21 

Errors -
Display of on Timing Diagrams Page 4-56 
Display of on Error Map Page (Analyzer) 
4-61 
Spurious (Provision for) 9-18 

Errors and Glitches - State List Page, Output 
(TLK6 Analyzer) 8-28 
Expected Data Page 4-38 
Expected Data Page -

Programming. Analyzer 8-10 
Cursor and Screen Controls (Analyzer) 4-39 

Expected Data, TLK4 (Analyzer) 8-27 
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Extender -
Configurations 1-3 
Adding One or Two 5-2 

External Clock (Generator), use of 3-19 

F 

Fast Binary Transfer -
Analyzer 8-13 
Generator 7-13 

Feature Summary 1-4 
First Address, Address Control 3-6 
Format, Display 3-3 
Formats, Generator Data 3-15 
Formatted Data, Output of (TLK4 Generator) 
7-25 
Frequency, Generator Clock 3-16 
Front Handle / Rack Mounting 2-6 
Front Panel Controls -

G 

Analyzer 4-6 
Generator 3-2 

Gated Mode, Generator 3-13 
General Considerations, Parallel Analyzers 5-6 
Generator -

ASCII HP-IB Address 7-2 
Binary HP-18 Address 7-3 
Block Diagram 3-1 
BREAK State 3-12 
Channel Count, Increase of 5-1 
Clock Frequency 3-16 
Clock Period 3-1 7 
Configurations 1-3 
Control Page Programming 7-8 
Cycle Modes 3-12 
Data Formats 3-15 
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