
Programmable Pulse 
Generator 

PM5781 Operators Manual 

Front Panel Section 

Safety Instructions 1 

I. Product Presentation 2 

Installation 3 

Getting Started 4 

Reference 5 

Preventive Maintenance 6 

Performance Check 7 

Specifications 8 

GPIB section 9 

Interface Functions 10 

System Functions 11 

Programming the PM 5781 12 

Command Reference 13 

( Command Set, Alphabetical 14 

Program Examples 15 

Error Messages 16 

Appendix 17 

Index 18 

© Philips Export B.V. - Eindhoven - The Netherlands - 1990 

/-/ 

https://www.valuetronics.com/


GPIB-bus operation 

9 GPIB section 
Introduction .. . .... .. . .. . . ..... 9-2 

Conventions . .. . . . . .. . .. . .. . . . 9-3 
Syntax Specification Form . . . . . . . . 9-3 
Syntax example: . . . . . . . . . . . . . . . . 9-4 

10Interface Functions 
What Can I Do with the Bus? .. .. 10-2 

Summary 10-2 
SH1 and AH1 .... . ........ . ... 10-2 
Control Function, CO . .......... 10-2 
Talker Function, T6 ... ... . .... . 10-3 
Listener Function, L4 . . . . .. ..... 10-3 
Service Request, SA1 .. ... . .... 10-3 
Remote/Local, AL 1. . . . . . . . . . . . . 10-3 
Parallel Poll, PP0 .... . . ..... . . . 10-3 
Device Clear, DC1 .... ... ... ... 10-4 
Device Trigger, DT1 .. ... ....... 10-4 
Bus Drivers, E2 . . . . . . . . . . . . . . . 10-4 

11 System Functions 
Introduction .. . ... . ... . ....... 11-2 
About this Chapter . . . . . . . . . . . . . 11 -2 
Relationship IEEE-488.1 to 

IEEE-488.2 . . . . . . . . . . . . . . . . . 11-2 
IEEE-488.1 Functions ... . ..... . 11-2 
Message Exchange Control 

Protocol . . . . . . . . . . . . . . . . . . . . 11-3 
Syntax Definitions . . .. .. . . . . .. .. 11-3 
Status Reporting. . . . . . . . . . . . . . . 11-4 
Common Program Messages . . . . 11-4 

Message Exchange . . . .. . . . .... 11-6 
Description of the Functions. . . . . . 11-6 
Protocol Requirements . . . . . . . . . . 11-8 
Device Clear. . . . . . . . . . . . . . . . . 11-10 
Remote /Local protocol . . . . . . . . 11-11 

I-VI Contents 

Syntax and Coding of 
Messages . . . . .. .. . . .. . ... . . 11-12 

Basic Message Structure . . . . . . . 1 H 2 
Message Unit Structure . . . . . . . . 11-12 
Program Messages .. . . ... .. . .. 11-13 
Response Messages . . . . . . . . . . 11-15 
Separators and Terminators. . . . . 11-16 
Data Formats . .. .... . ........ 11-16 

Status Reporting . .. . ... .. . . .. 11-19 
Status reporting model . . . . . . . . . 11-19 
Service Request and Reading of the 

Status Byte . . . . . . . . . . . . . . . . . 11-23 
Standard Event Status Register . . 11-25 
Device Defined Status Registers . 11-27 
Status of the Output Queue ..... 11-33 

Setting Up the Instrument .. . .. 11-34 
Power-On . . . . . . . . . . . . . . . . . . . 11 -34 
Identification . . . . . . . . . . . . . . . . . 11-34 
Initialization and Resetting . . . . . . 11 -34 
Storing Instrument Settings . . . . . 11-36 
Programming-Codes query . . . . . 11 -36 
Calibration and Self -test ....... 11-37 

Programmable Functions . ... . . 11-38 
Memory Storage for Instrument 

Settings . . . . . . . . . . . . . . . . . . . . 11-38 
Macros . . . . . . . . . . . . . . . . . . . . . 11-39 
Protected data. . . . . . . . . . . . . . . . 11-42 
Resource Description . . . . . . . . . . 11-42 
Triggering .. ... . .. . . .. ... . . . . 11-42 
Automatic Instrument Setting . . .. 11-43 
Configuration of the Displays . . . . 11-44 

Error Handling . .. . .. . . .. . .. . . 11-45 
Survey of Error Events . . . . . . . . . 11-45 
Error Reporting . . . . . . . . . . . . . . . 11-50 
Reading the Error Queue . . . . . . . 11-50 



12 Programming the PM 5781 
Introduction.......... . ...... . 12-2 
Getting Started . . . . . . . . . . . . . . . 12-3 
Connecting the Controller . . . . . . . 12-3 
Giving the Pulse Generator an 

Address . . . . . . . . . . . . . . . . . . . . 12-3 
Response Message Terminator .. 12-3 
Checking the Communication . . . . 12-4 

Programming . . . . . . . . . . . . . . . . 12-5 
Accurate ..................... 12-5 
Simple ...................... 12-5 
Fast ........................ 12-5 
Programming Check List . . . . . . . . 12-5 
Status Reporting . . . . . . . . . . . . . . 12-6 
Over- programming . . . . . . . . . . . . 12-6 

13 Command Reference 
Introduction.................. 13-2 
Pulse Parameters ................. 13-3 
Period ....................... 13-4 
Delay ... .. ............... ... 13-5 
Duration . . . . . . . . . . . . . . . . . . . . . 13-6 
Leading Edge. . . . . . . . . . . . . . . . . 13-7 
Trailing Edge . . . . . . . . . . . . . . . . . 13-8 
Burst Period . . . . . . . . . . . . . . . . . . 13-9 
Burst Pulses . . ......... . ..... 13-10 
High Level . . . . . . . . . . . . . . . . . . 13-11 
Low Level. .................. 13-12 
Offset_B. . . . . . . . . . . . . . . . . . . . 13-13 
Tracking ....... . ............ 13-14 
Set Increment . . . . . . . . . . . . . . . 13-15 
Increment. ..... . .. . . . ..... .. 13-16 
Autoset. . . . . . . . . . . . . . . . . . . . . 13-17 
Locking ........ . ............ 13-18 
Limiter . . . . . . . . . . . . . . . . . . . . . 13-19 
Volt Limits ............. . .... 13-20 
Period Control . . . . . . . . . . . . . . . 13-21 
Trigger Commands .... ........ . .. 13-23 
Trigger Source. . . . . . . . . . . . . . . 13-24 
Trigger Function .............. 13-25 
Manual Trigger ............... 13-26 
Manual Gate . . . . . . . . . . . . . . . . 13-27 
Define Device Trigger . . . . . . . . . 13-28 

Trigger ..................... 13-29 
Input Commands ............. 13-31 
Trigger Level ................ 13-32 
Trigger Slope ................ 13-33 
Input Impedance ............. 13-34 

Pulse Mode ....... . .... . . . ...... 13-35 
Pulse Mode . . . . . . . . . . . . . . . . . 13-36 
Complementary . . . . . . . . . . . . . . 13-37 
Output Commands . . . . . . . . . . . . . . . 13-39 
Output Disable . . . . . . . . . . . . . . . 13-40 
Clock Output Level. . . . . . . . . . . . 13-41 
Saved Settings .. .............. .. 13-43 
Save ....................... 13-44 
Recall . . . . . . . . . . . . . . . . . . . . . . 13-45 
Reset . . . . . . . . . . . . . . . . . . . . . . 13-46 
Learn Device Setup ........... 13-47 
Next ....................... 13-48 
Previous . . . . . . . . . . . . . . . . . . . . 13-49 
Use Sequence . . . . . . . . . . . . . . . 13-50 
Define Sequence ............. 13-51 
Binary Program . . . . . • . . . . . . . . 13-52 
Memory Program . . . . . . . . . . . . . 13-53 
Delete Memory. . . . . . . . . . . . . . . 13-54 
Macros ......................... 13-55 
Define Macro . . . . . . . . . . . . . . . . 13-56 
Enable Macros . . . . . . . . . . . . . . . 13-57 
Get Macro . . . . . . . . . . . . . . . . . . 13-58 
Learn Macro . . . . . . . . . . . . . . . . 13-59 
Purge Macros. . . . . . . . . . . . . . . . 13-60 

Help Commands ... . ....... . . . . .. 13-61 
Help ....................... 13-62 
Codes. . . . . . . . . . . . . . . . . . . . . . 13-63 
Syntax . . . . . . . . . . . . . . . . . . . . . 13-65 
Error . . . . . . . . . . . . . . . . . . . . . . . 13-66 
Error Display . . . . . . . . . . . . . . . . 13-67 
Debug. . . . . . . . . . . . . . . . . . . . . . 13-68 
Parameter Limits . . . . . . . . . . . . . 13-69 
System Commands ............... 13-71 
Display Mode ......... . ...... 13-72 
Display Format. . . . . . . . . . . . . . . 13-73 
Text ......... . ..... . ....... 13-74 
Cursor. . . . . . . . . . . . . . . . . . . . . . 13-75 
Beeper . . . . . . . . . . . . . . . . . . . . . 13-76 
Beep ....................... 13-77 

Contents I-VI/ 



Error Check .......... . ...... 13-78 
Response Header . .... ....... 13-79 
Identify . . . . . . . . . . . . . . . . . . . . . 1 3-80 
Option . . . . . . . . . . . . . . . . . . . . . . 1 3-81 
Unprotect . . . . . . . . . . . . . . . . . . . 13-82 
Protected User Data. . . . . . . . . . . 13-83 
Test & Calibration ....... . .. ...... 13-85 
Define Test. . . . . . . . . . . . . . . . . . 13-86 
Self-Test . . ... .. .. . ... ...... 13-87 
Calibration Verification ... ...... 13-88 
Calibration Report . . . . . . . . . . . . 13-89 
Calibration Adjust . . . . . . . . . . . . . 13-90 
Calibration Status . . . . . . . . . . . . . 13-91 
Calibration Error . . . . . . . . . . . . . . 13-92 
Calibration Data . . . . . . . . . . . . . . 13-93 
Calibration Temperature ........ 13-94 
Temperature . . . . . . . . . . . . . . . . . 13-95 
Calibration Time . . . . . . . . . . . . . . 13-96 
On Time . . . . . . . . . . . . . . . . . . . . 13-97 
Calibration Default . . . . . . . . . . . . 13-98 
Status & Event . .. . .. . .. .... .. ... 13-99 
Status Byte Query . . . . . . . . . . . 13-100 
Service Request Enable. . . . . . . 13-101 
Clear Status Command .... .. . 13-102 
Power-On Status Clear . . . . . . . 13-103 
Event Status Register ..... .. .. 13-104 
Standard Event Status Enable. . 13-105 
Operation Status, Condition . . . . 13-107 
Operation Status, Positive 

Transition ... . .... .. .. ..... 13-108 
Operation Status, Negative 

Transition ..... ...... . ..... 13-109 
Operation Status, Event . . . . . . . 13-110 
Operation Status, Enable . . . . . . 13-111 
Questionable Data/signal, 

Condition . . . . . . . . . . . . . . . . . 13-112 
Questionable Data/signal Positive 

Transition . . . . . . . . . . . . . . . . . 13-113 
Questionable Data/signal, Negative 

Transition ... . . ..... ..... .. 13-115 

I-VI/I Contents 

Questionable Data/signal, Event 13-116 
Questionable Data/signal, Enable 13-117 
Synchronization ... . . ... . . . .. . . . 13-119 
Operation Complete . . . . . . . . . . 13-120 
Operation Complete Query ..... 13-121 
Wait-to-continue ... .. ........ 13-122 

14 Command Set, Alphabetical 
Introduction ...... ... . .. ...... 14-2 

15 Program Examples 
Introduction .. . .... . ... ...... . 15-2 
Example 1 .... . . . .. ... . . . . ... . 15-3 
Example 2 ..... . ... .. .. . . ..... 15-5 
Example 3 ..... .. . . . .. . .. . . . . . 15-7 
Example 4 ... ........ ... .. ... . 15-8 
Example 5 ....... ............ 15-10 

16Error Messages 
Front Panel Operation . . . .. . .... 16-2 
# + Beeper . . . . . . . . . . . . . . . . . . . 16-2 
Corrections: . .......... . ... . .. . 16-3 

GPIB .. ... .. .. . .... . ...... ... 16-8 
Introduction . . . . . . . . . . . . . . . . . . . 16-8 
Instrument functions errors .... . .. 16-8 
Bus errors . . . . . . . . . . . . . . . . . . . 16-12 

17 Appendix 
Common Commands 

Summary .... . . .... .. . . .. . .. 17•2 
Couplings .... . . ..... . ..... . .. 17-4 
Trig and pulse modes ........... 17-4 
Time parameters .. . . ... ..... .. . 17-4 

18Index 



Safety Instructions 

Safety Instructions 1 - 1 



Introduction 

Read these pages carefully before you install and use the 
instrument. 

This instrument has been designed and tested in accor­
dance with IEC publication 348 and has been supplied in 
a safe condition. The user of this instrument should be 
knowledgeable of its use. This knowledge can be gained 
by thoroughly studying this manual. 

This equipment is designed to be used by trained person­
nel only. Repair, maintenance and adjustment of exposed 
components must be carried out by qualified personnel 
who are aware of the hazards involved. 

Safety Precautions To ensure the correct and safe operation of this instru­
ment, it is essential that operators and service technicians 
follow generally accepted safety procedures in addition to 
the safety precautions specified in this manual. 

Caution and 
Warning 
Statements 

CAUTION: indicates where incorrect operating pro­
cedures can cause damage to, or destruction 
of, equipment or other property. 

WARNING: indicates a potential danger that re­
quires correct procedures or practices in order 
to prevent personal injury. 
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Symbols 

If in doubt about 
safety 

Indicates where the protective ground terminal is con­
nected inside the instrument. Never remove or loosen this 
screw. 

Indicates that special attention must be taken to preserve 
the instrument from damage. The operator must refer to 
an explanation in the instruction manual. 

Whenever you suspect that it is unsafe to use the instru­
ment, you must make it inoperative, clearly mark it to pre­
vent its further operation, and inform your local service 
department. The instrument is likely to be unsafe if it is 
visibly damaged. 
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BUS STATUS This display indi­
cates bus status of the generator 
• Remote controlled, 
• Local Lock Out, 
• Addressed as listener, or talker 
• Service Requested. 

LOCAURESET 
The generator is reset 
or switched to local op­
eration with the LO­
CAL/ RESET key. 

POWER 
The power ON/OFF 
function is a two­
pole switch. The po­
sition is mechanical­
ly indicated on the 
front panel. 

EXTIN 

0 

External input for triggering of the 
generator from an external source. 
The input impedance and trigger 
slope are selectable. The Trig Le­
vel may be set with the keyboard 
or with the Vernier keys. 
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TRIGGER MODE 
The trigger mode display indicates the selec­
ted trigger source and trigger function. The 
Trig Mode key is used together with the key­
board to select these functions. 

" lo PM5781 prog ammable pu 
t.:' S STATUS TRIGGER M DE 

REMOTE INT TRIG 

LLO EXT GATE 

ADDA MANUAL BURST 

SRQ TRIG'0 DUR 

LOCALRESETTRIG MODE • Nt=r. 
SLOPE 

a 
~ ! EXTIN 

sen 
1M @ son a 

MANUAL 
The MANUAL key is used to 
manually stimulate the pulse ge­
nerator in a manner equivalent 
to an external source. 

L 
TRIG 
Lt:Vt:L • 

MANUAL 



DISPLAY, upper 
The upper line of the display is used 
for setting: PERIOD, DELAY, DURA­
TION, LEADING EDGE and TRAI­
LING EDGE., (see also page 2-i!) 

DISPLAY, lower 
The lower line of the display is used for set­
ting BURST PERIOD, BURST PULSES,. 
HIGH LEVEL and LOW LEVEL for both 
channels, and OFFSET for the B channel. 

, pu se generator 125MHz transition times 2ns-1 )Om: 
'ULSE PERIOD DELAY DURATION LEADING EDGE TRAILING EDGE 

["""" e,a,oc-BURST PULSES-HIGH LEVEL--LOW LEVEL--OffSET B ] 
PARAMETER VERNIER 

◄ .... ► * ... 
II II II flt flt 

PARAMETER 
The three keys in this pad are 
used to position the cursor on 
the parameter to be set 

AUTO SET 
This function automatically cor­
rects erroneous settings. After 
use of the Auto Set function the 
new corrected parameter values 
are indicated in the display. 

FAST SLOW . ... 
• fl 

LOCK 
Numerical para­
meter values may 
be frozen to pre­
vent unintentional 
changes. 

VERNIER 
These keys are used 
to decrease or increa­
se parameter values 
with fast or slow speed. 

TRACK 
Forces selected para­
meters to follow other 
parameters proportio­
nally. 
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MENU SETTING 
The display 
indicates the 
memory num­
ber of the re­
called instru­
ment setting. 

The MENU key works with the main display and gives ac­
cess to functions as: save/recall front panel settings, voltage 
limits, front panel display modes, format of the exponent, bee­
per ON/ OFF, GPIB -address, debug on/off, test programs, 
period control ON/OFF, internal calibration (optional) ... 

KEYBOARD 
The keyboard is used: 
to: 
•set numerical parame­
ter values, 
•select trigger source 
and function and to set 
trigger level, 
•select alternatives in 
menu mode. 

CLEAR/ESC 
• clears the display 

entries 
• steps back in the 

menu tree 
• gives some second 

level functions 

EE/VIEW 

1S 

• EE stands for exponent entry 
• VIEW allows you to study any 
of the saved front panel settings in 
some special menu modes. 
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7 8 ~ 

ODO 
4 5 6 

ODO 
1 2 3 

DOD 
0 . +I-

□□□ .:._EAR EE ENTER mnn 
ESC ',EW 

ENTER key 
is used to 
confirm the 
set values. 

SETTING 

EJ 
CLOCK OUT 

DISABLED 

@) 
CLOCK OUT 

~ 
z~soo 

MENU 

a 

TTL 
BT a 

CLOCK OUT 
The CLOCK output 
carries in internal trig­
ger modes a symmetri­
cal square wave. The 
levels may be set for 
TTL or ECL: The key 
DISABLE disconnects 
the signal source. 



PULSE MODE 
The pulse modes: SQUARE, SINGLE and DOUBLE are selected 
wtth the PULSE MODE key. EXTERNAL DURATION is selected 
in the TRIGGER MODE function menu. The selected pulse mode 
is indicated in the PULSE MODE display. 

0 ~ 

~oo a 11[] ~ -
PULSE MObE 

n..J SQUARE U7 

JL SINGLE 7r 
nn_ DOUBLE w-

COMPL EXT DUR COMPL 

A PULSE MODE B 
DISABLED Ill DISABLED 

@] COMPL @] 
A Ill 8 

(@) 
OUTPUT 

(®) 
I .. :~,U.n .. . ·s '---

L't.=500 0 ------ ·············· ····-········ I ·······••-.--~----····" .. 

bl 

OUTPUTS A, B 
The two outputs provides a normal and a complementary output 
pulse. The ON / OFF ratio may be interchanged with the COMPL 
key. The signal sources are disconnected when the DISABLED 
keys are ltt. 
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0 

0 

Rear Panel 

FANS 
There are two fans on the rear panel. Make sure that there are no obsta• 
cles for the air streams. The air inlets are located in the side panels. 

' 

PULSE OUTPUTS 
(Optional) The rear panels of PM 5781/012 and PM 5781/022 have con• 
nectars for the pulse outputs A and 8. The front panel outputs are not 
connected in these versions. 
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CLOCK OUT 
(Optional) The clock 
signal is connected 
to this connector in­
stead of the front 
panel connector on 
PM 5781/012 and 
PM 5781/022 

L ~ 

TYPE LABEL 
The type label 
indicates the se-
rial number and 
the version nurn-
ber of the pulse 
generator. 

BURST SYNC OUT 
This output carries a pulse that 
starts at the leading edge of 
the first pulse, and stops at 
the trailing edge of the last 
pulse is the burst 

GP,8,INl(AFACl 1UE .iEC e.., 

MIPPOIR1£0FUNCIQIS 
$NIAM1lel4S IRlll 1,,,..1"11c• 

oL )0 
o@o 

GPIB 
CONNECTOR 
The GPIB cable 
is connected 
here. 

EXTERNAL IN 
(Optional) The Exter­
nal Input is con­
nected to this connec­
tor instead of the 
front panel connector 
on the PM 5781/012 
and PM 5781/022 . 

0 
"' VOI..T11.GE 

100fll'OV 

"''' T:, 1~ 
-vom,,r ,,.,.,,, 

"''' ill!\ TUA \\ii 

0 

LINE VOLTAGE 
Line voltage inlet and line 
voltage selector. Check the 
voltage setting before con­
nection is made. 

FUSE 

BATTERY LABEL indicating when the 
A fuse is placed inside the line volt­
age selector, check the sign next to 
the selector for correct fuse rating 
on each voltage range. 

battery must be exchanged. 
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Display 

Pulse Parameters The display is usually used for setting the pulse parame-

PuLsE PERIOD 
I - - -- -

I 
45.0-9 
[ .........• } 

BURST PERIOD 

Error Message 

PULSE PERIOD 

I 
#35.0 ·9 

BURST PERIOD 

Menus 

DELAY DURATION LEADING EDGE TRAILING EDGE 
- - · - -· - - ·· ·---•-·-·---------·· .- .. •··-· ·· - - -- ·- ··- -·-·---

10.0-9 20;0-9 3.00 -9 3.00-9 
[ ............ ) +6,00 +3.00 0.00 

BURST PULSES HIGH LEVEL LOW LEVEL OFFSET B 

ters. All parameters are written above and below the dis­
play. The display shows the set value for each parameter. 

When changing the pulse parameters, there are several 

DELAY DURATION LEADING EDGE TRAILING EDGE 

10.0-9 #20.0-9 3.00-9 3.00-9 

Period > • 40.0 -9 

BURST PULSES HIGH LEVEL LOW LEVEL OFFSET B 

ways to make an illegal combination. The display will then 
show an error message telling you the limit of the allowed 
range, (it is also indicating the other conflicting parame­
ters). The error message is combined with a caution beep. 
The illegal value is not accepted by the generator and the 
outputs are not updated until all errors have been correc­
ted. 

When using saved front panels and auxiliary functions or 
selecting the trigger source and trigger function, the ope­
rator is always guided by information on the display. 
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• Pulse repetition 
period 

• Pulse repetition 
frequency 

• Pulse delay 

Pulse Terminology 

As with other types of generators, characteristic signal pu­
rity is an important aspect in pulse generator applications. 

Imperfections in the circuit under test cause the output 
pulse to exhibit waveform aberrations such as preshoot, 
overshoot, ringing, or tilt. Meaningful measurements re­
quire that the test signal does not display such aberrations 
or at least that these are within the limits of the specifica­
tions. 

To provide familiarity with the commonly used pulse termi­
nology, fig. 2-1 shows the various pulse parameters, and 
the following list defines most pulse terms. 

Pulse repetition period of a repetitive pulse is the time be­
tween consecutive leading edges (measured at the 50 % 
amplitude points). 

Pulse repetition frequency is the inverse of pulse repeti­
tion period. 

Pulse delay is the interval between the leading edges of 
a double pulse (measured at the 50 % amplitude points). 

For pre-trigger purposes, PM 5781 supplies a trigger pul­
se (CLOCK OUT) synchronous with the first pulse of a 
double pulse. 

In single pulse mode, the PULSE DELAY is measured 
from the CLOCK OUT pulse to the SINGLE pulse. 

The delay between the CLOCK OUT pulse and the MAIN 
OUTPUT pulse differs (about 8 ns) from the set pulse de­
lay due to internal propagation delays. 

Product Presentation Pulse Terminology 2 - 9 



• Pulse duration 

• Transition time 

• Jitter RMS 

Pulse duration is sometimes called pulse width. It is the 
duration of a pulse between its leading and trailing edges 
(measured at the 50 % amplitude points). 

In PM 5781, pulse duration is set as the time from the start 
of the leading edge to the start of the trailing edge. 

Transition time is the interval between the 1 O and 90% 
amplitude levels on the leading or trailing edge. 

Pulse duration ' : 
Amplitude 

10% 

Pulse repetition period 

Figure 2 - 1 Pulse definitions 

The terms rise and fall times are ambiguous, since they do 
not indicate what you can expect. Rise time is the transi­
tion of the leading edge of a pulse, irrespective of polarity 
or logic level. However in practice it is often (mis) used to 
indicate the time for a transition from a low level to a high 
level. 

Jitter RMS is the short term instability of the specified time 
parameters such as pulse repetition period, pulse dura­
tion, or pulse delay. Jitter RMS is equal to the standard de­
viation. 
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• High level 

• Low level 

High level is the DC level of the most positive part of the 
pulse (top line or base line). 

In PM 5781 the set value is valid for both channel A and 
channel B when the OFFSET B = 0V and at 50 Q load. 

Low level is the DC level of the most negative part of the 
pulse (top line or base line). 

In PM 5781, the set value is valid for both channel A and 
channel B when the OFFSET B = 0V and has a 50 Q load. 

• Pulse amplitude Pulse amplitude is the level difference between the topline 
and the baseline of the pulse waveform. 

• Offset B 

• DC- Offset 

• Preshoot 

• Overshoot 

B 

High level 

Offset B 

Low level 

ov 

Figure 2 - 2 Offset definitions 

Offset B is the difference between the output pulse levels 
of channel A and channel B (at 50 n load). 

DC-offset is the offset between the pulse baseline and the 
0V level. This term is not used in PM 5781. 

Preshoot is a distortion preceeding a major transition. 

Overshoot is a distortion following a major transition. 
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• Ringing 

• Repeatability 

• Tilt 

• Ramp non -
linearity 

• Baseline 

. . r·1t Overshoot 
Leading edge : Ringing , --., 

~ [ ' 
Top line !_OQ_o/~:_: -- - -----

90% : ------ - ♦ + 

_§Q..%_j 

Preshoot 

Pulse duration 

Trailing edge I 
~ 

Pulse repetition period 

Figure 2 - 3 Pulse definitions 

Amplitude 

Ringing is a superimposed damped oscillatory waveform 
which, when present, usually follows a major transition; it 
does not include overshoot. 

Repeatability error is the difference between the values 
measured by a series of consecutive measurements du­
ring a short time. The measurements shall be made only 
on increasing or decreasing values over the whole mea­
suring range. Repeatability error is expressed as a per­
centage of the measured value and does not include hy­
steresis and drift. 

Tilt is a pulse-top distortion. Its value is taken as the frac­
tional loss in pulse amplitude at the point just prior to the 
trailing edge.Tilt may be of either polarity. 

Ramp non linearity is the deviation from a straight line of 
the leading and trailing edges, mostly defined between 
10% and 90% of pulse amplitude. 

Baseline is the output level between the presence of pul­
ses. 
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Installation 
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Check list 

Unpacking 

Confirm that the shipment is complete and check that no 

damage has occurred during transportation. If the con­

tents are incomplete or damaged, immediately file a claim 

with the carrier. The Fluke sales or service organization 

should then be notified to repair or replace the pulse ge­

nerator. 

Figure 3-1 PM 5781 with the supplied accessories 

The shipment should contain: 

-Line cord 

-Operators manual. 

-IEEE-488 pocket guides, 3 pcs. 

-Two extra fuses 1.6 A and 3.15 A, (5 x 20 mm). 

-The pulse generator marked PM 5781. 

-Bench-top conversion kit. 
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Setting 

Line Voltage 

The pulse generator must be connected only to an AC 
supply. Before connecting the pulse generator to the line, 
make sure it is set to your local line voltage. The line volt­
age selector at the rear of the generator can be set to the 
following ranges: 

Position Ranae Fuse ratina 
100 V 90 ... 110 V 3.15 A 
120 V 108 ... 132 V 3.15 A 
220 V 198 ... 242 V 1.6 A 
240 V 216 ... 264 V 1.6 A 

Please note that a fuse of different rating may be required 
if the voltage setting is altered. 

WARNING: The pulse generator must be disconnec­
ted from all voltage sources when a fuse is to 
be replaced, or when the pulse generator is to 
be changed to a different line voltage. 

Figure 3-2 The 
voltage selector 

cover being 
released 
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• To adjust the 
voltage setting, 

The Fuse 

• Disconnect the power cable from the pulse generator. 

• Release the voltage selector cover with a screwdriver 

• Remove the voltage indicator camshaft. 

• Reposition the camshaft to reveal the required volt­
age setting . 

• Read the following section on "The Fuse" to ascertain 
the recommended fuse rating. 

• Replace the fuse if necessary. 

• Reinstall the voltage selector cover. 

The pulse generator is protected by a fuse located in the 
voltage selector unit on the rear panel, see Fig. 3.2. The 
fuse holder, as shown in Fig. 3.3 is located in the slide on 
the right-hand side inside the voltage selector. 

Figure 3-3 Fuse holder and voltage selector 
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On delivery, the pulse generator is fitted with fuse holders 
suitable for both European types 5 x 20 mm fuses as well 
as U.S. types 6.3 x 32 mm. The fuse holder positioned in 
the right- hand side position is in use while the other one 
is a spare unit. 

• To change a fuse • Disconnect the line cord from the pulse generator. 

Grounding 

• Release the voltage selector cover with a screwdriver. 

• Select the correct fuse by refering to the table 
below. 

Fusetvoe Service code 
For 220/240 V - 1.6 A "slow-blow" 4822 253 30024 
For 100/120 V - 3.15 A "slow-blow" 4822 253 30027 

Faults in the supply will make the pulse generator connec­
ted to it dangerous. Before the instrument is connected 
to the power line, you must satisfy yourself of the correct 
functioning of the protective ground in the line. Only then 
can the instrument be connected to the power line and 
only by using a three-conductor line cord. No other groun­
ding method is permitted. Extension cables must always 
have a protective earth conductor. 

WARNING: Never interrupt the protective grounding 
intentionally. Any Interruption of the protective 
ground connection inside or outside the Instru­
ment, or disconnection of the protective 
ground terminal is likely to make the instru­
ment dangerous. 

If the instrument is transferred from a cold to a warm en­
vironment, condensation may cause a hazardous condi­
tion. Ensure therefore that the grounding requirements 
are strictly met. 
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Operating Position and Cooling 

The pulse generator can be operated in any desired po­
sition. The generator is cooled by two fans mounted on 
the rear panel. Make sure that the air flow through the fans 
in the rear panel and the ventilation slots in both side pa­
nels are not impeded. 

Figure 3-4 Air flow through PM 5781 

Check at least once a month to ensure that there are two 
airstreams through the rear panel. 
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Removing the 
covers 

• Electrostatic 
discharge 

Changing handles 

For table top use, a fold-down support is located underne­
ath the pulse generator. If side pieces without handles 
have to be mounted, follow the instructions below. 

WARNING: The opening of covers or removal of parts, 
except those to which access can be gained by 
hand Is likely to expose live parts and accessi­
ble terminals which can be dangerous to life. 

Almost all modern components have extremely thin con­
ductors and metal oxide layers. If these layers are expo­
sed to electrostatic discharge (ESD) they will break down 
or perhaps even worse, be damaged in a way that inevi­
tably will cause a breakdown later on. 

This electro-static discharge sensitivity of MOS and 
CMOS semiconductors has been known for quite a while, 
but today bipolar semiconductors and even precision re­
sistors are known to be sensitive. So consider all com­
ponents. pc-boards and sub-assemblies as being 
sensitive to electrostatic discharge, The following text ex­
plains how to minimize the risk of destroying components by 
knowing there is an ESD-problem and learning how to hand­
le it. 

ESD-sensitive options are packed in conductive contai­
ners marked with this symbol. 

• Never open the container unless you are working in 
an ESD-protected work station. 

• Use a wrist strap, grounded via a high resistance. 
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• Remove top and 
bottom covers 

• Use a grounded tablet on your workbench. 
• Never let your clothes get in contact with the sensi­

tive equipment even when you wear a grounded 
wrist strap. 

• Never touch the leads of the components. 

• Never touch open connectors. 

• Use ESD safe packing materials. 

• Use the packing material only once. 
• Keep papers and nonconductive plastics etc. away 

from your workbench, they may block the ground path. 

1 Make sure that the line cord is disconnected from 
the generator. Although the power switch is in the off 
position, the line voltage is present at several places 
in the generator. 

2 Loosen the two screws (A) in the top cover. 

A 

Figure 3-5 Removing the covers of PM 5781 

3 Carefully lift the top cover (B) off the generator. 
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4 Turn the generator upside down. 

5 Loosen the two screws (D) in the bottom cover. 

6 Carefully lift the bottom cover (C) off the generator. 

7 Take away each side piece by removing the two fix-
ing screws. See fig 3-6 

Figure 3-6 Changing handles 

8 Mount the new side piece with the two screws. 

9 Mount the covers. 
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Connection 

For details about the bus interface cable, BNC- termina­
tions and cables, see ordering information in chapter 
"specifications". 
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Getting Started 
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Power 

Bus Status 

4 - 2 Getting Started 

Introduction 

This short introduction will help the first-time user to beco­
me acquainted with the PM 5781. 

Check that the pulse generator is switched OFF and in­
stalled in accordance with the installation instructions (line 
voltage, grounding and so on). 

Press POWER on the left hand side of the panel, and the 
displays will light up. There are no output signals at power 
on; you must enable them. 

The display now gives the information "Warm up in pro­
gress"; 30 seconds later the message changes to "Initial 
warm up completed"; and a second later the generator is 
ready for use. 

The front panel setting present when the generator was 
last turned off is now recalled. If that setup is what you 
want, just enable any of the outputs. 

Although the generator is now operating, some warm up 
time is required to meet published specifications. Thirty 
minutes after the power up, the generator gives the mes­
sage "Warm up completed". Units with the selfcal system 
installed will also confirm "Temperature inside selfcal ran­
ge", or "Temperature high / low selfcal recommended". 

After a power ON, the generator starts in LOCAL mode 
(front panel controlled). The BUS STATUS display is then 
OFF. If the power was already ON when you started, the 
generator might be working in BUS mode. 

To get control of it, press LOCAURESET, (check first). 



Trigger Mode 

• Select trigger 
source The selected TRIGGER MODE is indicated in the display. 

If you want to change the trigger source, press TRIG 
MODE and the central display indicates the alternatives. 
Each alternative is identified by a digit. Select the proper 
digit with the keyboard on the right hand side of the panel. 

PULSE PERIOD DELAY DURATION LEADING EDGE TRAILING EDGE 

Select trig source 
1: Internal 2: External 3: Manual 

BURST PERIOD BURST PULSES HIGH LEVEL LOW LEVEL OFFSETS 

When you touch the key on the keyboard the choice is 
made and the program continues to the selection of trig­
ger function . 

• Select trigger 
function The display will now ask you to select trigger function. 

PULSE PERIOD DELAY DURATION LEADING EDGE TRAILING EDGE 

Select trig function 
1 : Trig 2: Gate 3: Burst 4: Duration 

BURST PERIOD BURST PULSES HIGH LEVEL LOW LEVEL OFFSET B 

External Input When external trigger source is selected, the input must 
be set to positive or negative slope and 1 Mn or 50 n (in­
put) impedance. Press TRIG LEVEL, and the set level is 
indicated in the display. You can set a new value with the 
keyboard or the vernier. When you are ready, press the 
flashing ENTER key. 

• Manual The MANUAL key is used in the manual trigger modes 
and can be used to manually trig or gate the generator or 
to get manual pulse duration. 
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Pulse Mode In the upper right corner of the front panel is a display sho­
wing the selected pulse mode. Press PULSE MODE un­
derneath to get SQUARE, SINGLE, or DOUBLE pulses. 
(EXTERNAL DURATION is selected by the TRIG MODE.) 

Pulse Parameters A cursor on the central display indicates the parameter 
that can be set with the keyboard or the VERNIER keys. 
To select another parameter, use the three PARAMETER 
keys to move the cursor to the desired parameter. 
Note: Pulse period and Burst period are set with an ac­

curacy of four digits. 

• # A # sign indicates that the parameter setting might give an 
unstable or even impossible output pulse. The erroneous 
setting is not accepted by the generator and the output is un­
changed from the most recent correct entry. The display in­
dicates the limit for the parameter marked by the cursor. 

• Beeper A beeper gives an audible warning if a parameter value 
does not fit into the current setting. 

Auto Set Press this green key and let the AUTO SET function cor­
rect any erroneous setting. The AUTO SET function will 
attempt to set the pulse parameters to valid values, while 
holding the parameter at the cursor constant. The AUTO 
SET function confirms that the correction is successful. (It 
can fail due to locked parameters). 

Lock The ■ sign on the display indicates that the parameter 
value is locked and can't be changed. Pressing LOCK 
marks/unmarks the parameter value. All locked parame­
ters are released with the keys CLEAR plus LOCK. 

Track a, ~ Allows you to make several parameters follow each other. 
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Time parameters marked with the ex sign will get the same 
relative change. Voltage parameters marked with the ~ 

sign changes with the same voltage. 



Vernier 

Keyboard 

Setting 

The four VERNIER keys are used to change the parame­
ter values continuously. Use either fast or slow rate of 
change. 

The fifteen key- keyboard is for selecting from the menus, 
mode selection as well as setting parameter values with 
decimal point and exponent (EE). CLEAR will clear the 
display value and also allow you to see the fourth digit set 
for pulse period and burst period. Enter the set value with 
ENTER. ESC returns you from a menu. VIEW is explai­
ned in the reference chapter under SETTING. 

The SETTING display shows the number of a recalled 
setting (if current). If you change any function mode or pa­
rameter value the setting number indication will disappe­
ar. 

Menu The MENU key allows you to save and recall complete 
front panel settings. Saved front panel settings may be 
combined and recalled as sequences to enable complete 
testing procedures. See also SETTING in chapter "Refe­
rence". The MENU also allows you to reach some auxilia­
ry functions such as SELFCAL (optional), GPIB address, 
debug ON/OFF and some tests. (See MENU in the Refe­
rence chapter.) 

Complementary The A and B outputs are complementary. With COMPL the 
ON/OFF times are interchanged on outputs A and B. 

Outputs Disabled After power ON the outputs are disabled and must be en­
abled with the DISABLED keys. All three outputs have 50 
n source impedance and are protected against shorts 
and open circuits. 
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Clock Out 

For Further 
Information 

4 - 6 Getting Started 

The clock output always gives a square wave out in inter­
nal trigger modes. The output levels (amplitude) may be 
selected to either TTL or ECL. 

Read the relevant part of chapter "Reference". 



Reference 
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Introduction 

Introduction 

5 - 2 Reference, 

In this chapter each part of the front panel is described in 
detail. The descriptions are grouped in functions accord­
ing to the list below. 

Time Parameters 5-3 
Voltage Parameters 5-13 
Error Correction and Autoset 5-19 
Trigger Mode 5-23 
External Input 5-27 
Pulse Mode 5-31 
Output 5-33 
Menu 5-37 
Default Setting 5-48 
Other Functions 5-51 
General 5-69 

If you cannot find the word you are looking for in this list, 
check the index at the end of the manual. 



Time Parameters 
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Pulse Period 

Pulse Period 

Four Digits 

Regulation 

The pulse period may be set from 8 ns to 10 s. 

To set the pulse period: 
• Position the cursor on PULSE PERIOD. 

• Set the PULSE PERIOD. 

It is possible to set the pulse period with four digits reso­
lution in the internal trigger mode. 

To set the pulse period with four digits: 
• Position the cursor on PULSE PERIOD. 

• Use the keyboard to set the value, or: 

• Press CLEAR/ESC and use the VERNIER keys to 
set the fourth digit. 

A regulation of the period time is included in the internal 
trigger mode. This regulation system works with an inter­
nal counter on a chip which gives a highly improved ac­
curacy. The regulation system corrects any deviation from 
the set period time. The regulation (period control) func­
tion may be switched ON or OFF, see "Other Functions". 
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Duration 

Duration 

The duration may be set from 4 ns to 100 ms. The duration 
is set as the time from the start of the leading edge to the 
start of the trailing edge; see also fig 5-1. 

To set the duration: 
• Position the cursor on DURATION. 

• Set the duration. 

As can be seen from the figure, the set duration time will 

not change if the time for leading or trailing edge is 
changed. 

Figure 5-1 Duration function at different transition times 

The bending knees used as definition points for the dura­
tion time will be slightly delayed for longer transition times. 

The set duration is valid for both the first and the second 
pulse in a double pulse pair. 
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Delay 

Delay 

Double Pulse 

Single Pulse 

The delay is the time interval between the leading edges 
of the two pulses in double pulse mode. The delay can be 
set from 8 ns to 100 ms. 

To set the delay: 

• Position the cursor on DELAY. 
• Set the new DELAY value. 
NOTE: In fast applications when the CLOCK OUT pulse is 

used as time reference the external output cables must 
be matched to give pulses that coincide at the device 
under test. The clock out pulse appears approximately 
8 ns before the signal the output connectors. 

The DELAY time in single pulse mode is defined as the 
time from the clock pulse to the leading edge of a single 
pulse. Approximately 8 ns is added to the time set on the 
display (see note above), this is due to the fixed delay in 
the generator. 

CLOCK 

DOUBLE / / 

SINGLE 

8 ns Set delay 
/ 

Figure 5-2 DELAY function, single and double pulse mode 

The delay time may be set from 8 ns to 100 ms. The proce­
dure for setting the value is the same as for double pulse. 
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Leading and Trailing Edges 

Leading and TraiHng Edges 

The specification of the transition times are from the 10% 
to the 90% level of the pulse amplitude and vice versa. 

The leading and trailing edges are individually adjustable 
but both must be within the same of the following ranges: 

100 ns ... 2.00 us 

1.00 us ... 20.0 us 

10.0 ms ... 100 ms 

To set the transition time: 
• Position the cursor on leading or trailing edge. 

• Set the desired value. 

If any of the transition time ranges are exceeded during 
the setting procedure, there will be an error message. 
This error message will disappear when the other transi­
tion time is set within the same range (if no other parame­
ters are included in the error) . 

The leading and trailing edges have their starting points 
as indicated in fig. 5-1. As a consequence the pulse du­
ration measured at 50% levels of the pulse amplitude 
changes when the transition times are not equal. 

Reference, Time Parameters 5 - 7 



Burst 

Burst 

In this mode the internal oscillator is gated by a burst 
counter which counts up to the set number of output 
pulses and then waits for the next trigger pulse from the 
trigger source. 

To select the burst mode: 
• Press TRIG MODE. 

• Select trigger source : 
Internal, the burst is initiated by the internal burst 

period generator 

External, the burst is initiated by the external trigger 
pulse 

Manual, the burst is initiated by the MANUAL key. 
• Select 3 for BURST function 

Internal Burst Mode The internal burst mode allows output pulses to pass dur­
ing the first 50% of the burst repetition period. In this time 
interval the burst counter will open the output gate, count 
up to the set number of pulses and then close the gate 
again. Note that the burst counter has a resolution of 4 
digits why short burst periods may allow less then the ex­
pected number of burst pulses. 

To set the burst (repetition) period: 

• Position the cursor on BURST PERIOD 

• Set the burst period. 

• Position the cursor on BURST PULSES. 

• Set the number of burst pulses. 
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External burst 
mode 

Burst 

To set the burst (repetition) period with four digits: 
• Position the cursor on BURST PERIOD. 

• Set the burst period with the keyboard, or: 

• Press CLEAR/ESC and use the VERNIER keys. 

In the external burst mode is the pulse period oscillator 
gated by the burst counter which is started by the external 
trigger pulse. 

To set the burst counter: 

• Position the cursor on BURST PULSES. 

• Set the number of burst pulses. 

Manual burst mode In the manual burst mode, the pulse period oscillator is 
gated by the burst counter which is started by the key MAN­
UAL. 

Definitions The BURST period time is the time between the starting 
point of two consecutive bursts. This is also indicated in fig. 
5-3. 

Burst sync out .. , ______ ..;---

Pulse output 

1 
Pulse period Burst pulses: 4 

Figure 5 - 3 BURST PERIOD and BURST PULSES 

Burst period is sometimes called burst repetition period. 
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Track a 

Track a 
During many kinds of measurements it is a demand for 
change of period time with preserved relations between 
delay, duration, and transition times. 

The a-TRACK function makes two or more time parame­
ter values follow each other. The values tied together with 
TRACK are marked on the display with the a sign. 

To set tracking on a parameter: 

• Position the cursor on a time parameter. 
• Press TRACK, and the parameter is marked with 

"a". 
• Repeat the above on the other time parameter. 

The next time you change one of the marked parameters, 
the other marked parameters will follow with a constant 
ratio. When the pulse mode or the trig mode is changed 
with some of the parameters tracked, it might happen that 
an error occurs between tracked time parameters. In such 
a case the tracking is automatically removed. 

If an inactive parameter gets out of range due to tracking, 
then tracking will be removed from it. 

To remove tracking: 

• Position the cursor on the parameter. 
• Press TRACK, and the parameter is no longer 

marked with "a". 
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Lock 

Lock 

The LOCK function freezes one or several of the parame­
ter values to avoid unwanted changes. 

To set locking: 
• Position the cursor on the parameter. 

• Press LOCK and the value is locked. 

The locked parameters are marked with the sign ■ on the 
display. 
NOTE: If a parameter with tracking on is locked, the 

other parameters with the same tracking sign will be 
locked as well. 

To remove locking: 
• Position the cursor on the parameter. 

• Press LOCK (pressing and holding CLEAR when 
pressing LOCK removes all locking signs). 
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Voltage Parameters 
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High I Low Levels 

High I Low Levels 

The output pulses from PM 5781 are set as high and low 
levels. The levels can be set within the range ±10 V with 
a maximum difference of 10 V. 

To set the high level: 
• Position the cursor on HIGH LEVEL. 

• Set the new HIGH' LEVEL. 

The low level is set in the same way. The set high and low 
levels are always referring to the A channel. See also fig. 
5-4. 

NOTE: To protect the loads during a shift of output level, 
the output amplitude goes towards zero during the 
change over when the internal attenuators are shift­
ing range. 

+2.00V +1.00 V o.oov 
HIGH LEVEL LOW LEVEL OFFSET B 

+2V '/J xx B 
COMPLEMENTARY 

+1 V A 
NORMAL 

Figure 5 - 4 Definition of high and low level 

The A and B outputs are complementary. (ON/OFF times 
are reversed.) Changing from normal to complementary 
pulse mode will not change the high and low levels of the 
outputs (see also Voltage Limits). 
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Offset B 

Offset B 

Offset B means that channel B gets an offset voltage 
added to the high and low levels set for channel A. The 
added voltage (offset B) then indicates the voltage differ­
ence between the two channels. 

To set OFFSET B: 
• Position the cursor on OFFSET B. 
• Set the offset value. 

2.00V 
HIGH LEVEL 

+2 V 

+1 v----
1.00V 

LOW LEVEL 

3V 
ov -·-·-·-·-·- · 

-1v---

-2 V 

-3.00 V 
OFFSETS 

----A 
NORMAL 

---e 
COMPLEMENTARY 

Figure 5-5 Definition of OFFSET B 
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Track B 

Track 8 

A pulse with fixed amplitude but variable offset from the 
zero-line can be achieved on both channels by use of the 
13-tracking facility. 

To set tracking: 
• Position the cursor on HIGH LEVEL. 

• Press TRACK, and the value is marked with the " 13" 
sign. 

• Repeat the procedure for the low level. 

If one of the levels is changed, the other will follow, keep­
ing the difference (the amplitude) unchanged. Offset B 
can not be included. 

To remove tracking: 
• Position the cursor on the parameter. 

• Press TRACK, (plus CLEAR for both signs). 
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Lock 

Lock 

The LOCK function freezes one or several of the parame­
ter values to avoid unwanted changes. These changes 
can originate from a manual or bus setting of a new value 
or from the AUTO SET function. 

To set locking: 
• Position the cursor on the parameter. 

• Press LOCK and the value is locked. 

For example, the LOCK function may be used to lock the 
high or low output level to a certain value to protect the 
connected circuits. The locked parameters are marked 
with the sign ■ on the display. 

NOTE: If a parameter with tracking on is locked, the 
other parameters with the same tracking sign will be 
locked as well. 

To remove tocking: 
• Position the cursor on the parameter. 

• Press LOCK, (plus CLEAR for all signs). 
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Error Correction and Auto Set 

When a new parameter value has caused an error message, 
the setting may be corrected in several ways. 
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Auto Set 

Auto Set 

The AUTO SET function will attempt to set the pulse pa­
rameters to valid values, while holding the parameter at 
the cursor constant. 

To initiate the AUTO SET function: 
• Press AUTO SET. 

If you want some parameters to remain unchanged, use the 
LOCK function to protect them before initiating AUTO SET. If 
the AUTO SET function cannot solve the problem due to too 
many restrictions, then it will say "Auto set failed". In this case 
the faulty setting will return and the error message will remain, 
urging you to correct the setting manually. 

The AUTO SET function will be limited in its performance 
when a restriction due to tracking is present. 

If the AUTO SET function is initiated when there is no error 
present. Then the display will give the message "AUTO 
SETTING", then "No error present" 
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Vernier and Reset 

Vernier 

Reset 

Vernier and Reset 

The VERNIER can be used to correct an erroneous pa­
rameter. 

To initiate the VERNIER correction: 
• Position the cursor on the erroneous parameter. 

• Press the correct "fast" VERNIER key. 

The parameter value will jump back to within the range. 

To return to the last correct front panel setting: 
• Press RESET. 
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Trigger Mode 
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Trigger Mode 

Trigger Mode 

Internal 

• Trig 

• Gate 

• Burst 

The TRIGGER MODE display shows the selected trigger 
source and trigger function. If the selected trigger mode 
can't be combined with the set pulse mode, then the pulse 
mode will change automatically when the trigger function 
is selected. 

To select trigger mode: 
• Press TRIG MODE. 
• Select trigger source. 
• Select trigger function. 

The pulse period oscillator provides the pulse period. 

The pulse period oscillator is in this mode gated by the 
burst period oscillator. The duty factor of the gate signal 
is 50%. The maximum burst period time is 4000 s. 

The pulse period oscillator is in this mode switched ON 
and OFF by the burst counter. The burst counter starts 
counting up to the set number of output pulses at each 
trigger pulse from the burst period oscillator. As the burst 
period oscillator has crystal accuracy it is possible to set 
(in 1 µs steps) an output pulse with high stability. 
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External 

• Trig 

• Gate 

• Burst 

• Duration 

Trigger Mode 

Each output pulse is triggered by the external input signal. 

The pulse period oscillator gives the period time but it is 
gated by a signal on the external input. This external sig­
nal turns the pulse period oscillator ON and OFF. Any in­
itiated output pulse, either SINGLE or DOUBLE, will al­
ways be completed. 

The pulse period oscillator is gated by the burst counter 
allowing a preset number of pulses to pass. The burst of 
pulses is initiated by the external input pulse. 

The external input pulse is shaped and used as the time 
reference instead of using the pulse period oscillator. This 
means that the output pulse will have the same period and 
duration as the external pulse. The DELAY and DURA­
TION functions are disabled in this mode. All three outputs 
will give pulses with the same duration as the input pulse. 
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Trigger Mode 

Manual 

• Trig 

• Gate 

• Burst 

• Duration 

The pulse period oscillator gives one pulse each time the 
MANUAL key is pressed. There will on the outputs be a 
single or a double pulse. 

The pulse period oscillator is running and producing 
pulses for the output as long as the MANUAL key is 
pressed (or released if negative slope polarity) . 

The pulse period oscillator is gated by the burst counter 
allowing a preset number of pulses to pass. The burst of 
pulses is initiated by pressing the MANUAL key. 

When the MANUAL key is pressed, the output level 
changes from low to high or vice versa. 
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External Input 
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External Input 

External Input 

This is the external input for the three functions trigger, 
gate, and burst. The input signal can have all kinds of 
wave forms therefore it is necessary to shape the signal 
so the timing circuits can handle it. The input sensitivity 
(hysteresis) is 500 mVpp. For low amplitude signals with 
long transition times this means that the actual triggering 
might occur slightly later then what could be expected. 

TRIG MOMENT. 
POSITIVE SLOPE 

TRIG MOMENT. 
NEGATIVE SLOPE 

j_ 
HYSTERESIS 
500mV 

Figure 5-6 Illustration of the trigger function 

Whether the input signal triggers the generator or not is in­
dicated in the TRIGGER MODE display with the TRIG'D 
indicator. This indicator is blinking when triggering occurs, 
it is off when the trig level is set too high and on when the 
trig level is set too low. See fig. 5-7. 
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Impedance and Slope 

Impedance and Slope 

50Q or1 AO 

+ I-

Input impedance for this input is selectable as 50 n or 
1 Mn, which calls for some attention when a signal source 
is connected. In the 50 n position, the input can withstand 
a maximum of 10 VRMS, but not more. For the 1 Mn po­
sition, the limit is 50 V at frequencies up to 10 MHz. 

Be careful to match the input impedance correctly to avoid 
reflections. Reflections occurring on the external input 
can cause incorrect triggering. Note also the capacitance 
is 45 pF in parallel in the 1 Mn setting. 

The NEG SLOPE key selects between positive going and 
negative going edges of the signal applied to the external 
input. The slope selection also inverts the function of the 
MANUAL key. 
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Trig Level 

Trig Level The TRIG LEVEL key is used to view and change the trig­
ger level setting. When you press the TRIG LEVEL key, 
the display shows the present trigger level setting. If you 
want to change it, you may set a new value. 

To set the trigger level: 
• Press the TRIG LEVEL key. 

• Set the new trigger level value, press ENTER. 

• Press ENTER to leave the trigger level menu. 

Indicator is blink­
ing when input 
is triggered 

Indicator is off 
when trigger 
level is too 
high 

Indicator is on 
when trigger 
level is too 
low 

----

Figure 5 - 7 Tristate indicator for trig level setting 
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Pulse Mode 

Pulse Mode You can select square, single or double pulse with the 
pulse mode key. The PULSE MODE display shows the 
choice. 

To select pulse mode: 

• Press the PULSE MODE key. 

• Select the pulse mode. 

EXTERNAL DURATION is a trigger mode, selected with 
the TRIG MODE key. (see "Trigger mode") 

• Square Square wave mode gives a 50 % duty cycle. The DELAY 
and DURATION functions are not active in this mode. 

• Single One single pulse is produced for each trigger event. The 
output pulse is delayed from the clock pulse. The delay 
time is set with the DELAY parameter. The fixed internal 
delay of approximately 8 ns is added to the set DELAY 
value. 

• Double Two identical pulses, like the single pulse are produced 
for each trigger event. The second pulse is delayed from 
the first pulse with the set DELAY. 

• External Duration This indicator shows that the trigger mode "External Du­
ration" is selected. 

Complementary When the complementary function is activated, with the 
COMPL key, the ON/OFF time for each channel is re­
versed. 
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Outputs A and B 

Outputs A and B 

The two pulse outputs are complementary. The B output 
may be offset from the A output, this offset is indicated in 
the central display as OFFSET B. This means that the 
values for high and low level are always true only for the 
A output, but the B output high and low level may carry an 
offset. 

+2.00 V +1.00V o.oov 
HIGH LEVEL LOW LEVEL OFFSET B 

+2V '/J xx B 
COMPLEMENTARY 

+1 V A 
NORMAL 

ov - -- -- -- -- --------------- -

Figure 5-8 Output A and B 

Each output may be disabled with a DISABLED key, lo­
cated above the BNC connector. The outputs have an out­
put impedance of 50 n which remain on 50 n even when the 
outputs are disabled. The outputs can withstand both short 
and open circuits. In all pulse and trigger modes, the output 
pulses are delayed from the CLOCK PULSE. 
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Clock Out 

Transition time 

Amplitude 

Clock Out 

The CLOCK OUT outputs the internal clock pulse before 
the rise and fall time circuits. It gives a symmetrical pulse 
in internal trigger modes. In external and manual trigger 
modes it works as a pulse shaper with the same timing as 
the external or manual trigger pulses. The generator out­
puts the CLOCK OUT pulse about 8 ns before the first 
pulse in double pulse mode. 

This makes the clock signal ideal as: 

Trigger signal, for oscilloscopes. 

Time reference. When the CLOCK OUT pulse is used as 
time reference (in fast applications), the external output ca­
bles must be matched to give pulses that coincide at the de­
vice under test, i.e. the cable on the clock output must delay 
the pulse 8 ns more than the cable on the A and B output. 

The CLOCK OUT pulse has a very fast transition time (typi­
cal 1.5 ns). This means that you must be extra careful with 
the load impedance to preserve a good waveform. 

The Clock pulse levels may be changed, with the 
TTUECL key: 
TTL levels, 0 V and +2.5 V into 50 n , 

(0 V and +5 V into high load impedance). 
ECL levels, -0.8 V and -1.7 V into 50 n. 

Source impedance The source impedance is 50 n . 

Disabled The output signal is automatically disconnected from the 
output connector when the level is changed, or manually 
when the DISABLED key is pressed. The output imped­
ance remains 50 Q when the output signal is disabled. 
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Burst Sync Out 

Burst Sync Out 

A Burst Sync pulse with the levels -0.4 V and -0.8 V is 
available, on the rear panel. The level is high (-0.4 V) dur­
ing the pulse burst duration. 

Burst sync out 

Pulse output 

1 
Pulse period Burst pulses: 4 

Figure 5 - 9 Burst sync output 
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Menu Tree 

Menu Tree 

The MENU key gives access to many functions in PM 
5781, that can't be seen on the front panel. To find out 
everything about these hidden functions, you have to look 
at each of the choices. 

Select menu function 
1 :Save 2:Rcl 3:Del 

4:Calibr. 

Select manual calibration function 
1 :Verily 2:Adjust 3:Default 

Select setf calibralion function 
1 :Verily 2:Adjust 3:Reference 

( "or v to change) 
r: + 10.0 Lower: - 10.0 

Front settings ( ' or v lo change) 
Dis Mode: ALL Format: EXP Beeper: ON 

Gpib senings 
Address: 8 Deoug: OFF ErrorCheck: ON 

Select sequence function 
1 : Define 2:Delele 3:Edit 4:Use 

Select sequence array to use 
1: Settin s 2:A 3:B 4:C 5:D 

Select sequence array to edit 

I Select sequence array to delete 

Select sequence array to define 
2: A 3:8 4:C 5:D 

Delete senings 
1: Selective 2: All 

Delete 
Nr: 3 I EK 

ii 

Delete all settings ? 

1:Yes 2:No 

5 6 8 9 

I Recall I E• 0 

Save I E• 
Nr: 3 i1 
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The first four 
choices in the 
first menu: 
SAVE, 
RECALL, 
DELETE and 
SEQUENCE 
are all de­
scribed under 
"SAVED SET­
TINGS". 

The fifth 
choice in the 
first menu: 
AUXILIARY is 
described 
under 
"OTHER 
FUNCTIONS". 
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Setting 

Setting 

In PM 5781 it is possible to save up to 49 different set­
tings. Each saved front panel setting is given a setting 
number when it is saved. When a saved front panel set­
ting is recalled, its setting number is shown in the SET­
TING display. 

As soon as any value or mode is changed, the front panel 
setting will no longer be equal to the saved setting and the 
setting display will be blanked. 

Note that in the VIEW mode the whole front panel shows 
one saved front panel setting together with a blinking 
"VIEW No:" in the display, while another setting is active 
on the outputs. This may be confusing but the setting dis­
play will always indicate the setting on the outputs. 

These saved front panel settings may also be combined 
to form sequences (see sequence on following pages). In 
these sequences, the saved front panel settings are ar­
ranged in any order desired. Settings may even be re­
peated on several locations in the sequence. 

The SETTING display indicates the present (active) front 
panel setting. When handling saved front panel settings, 
it is good practice to keep an eye on this display because 
it shows which front panel setting is active on the outputs. 
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Save 

Save 

When you have a front panel setting that you want to re­
peat in the future either alone or as a part of a test pro­
gram (a SEQUENCE ), save it. 

To save a setting: 
• Press MENU. 

• Select 1 for SAVE. 
You will now get a second menu starting with "SAVE Nr: 

_" and continuing with the numbers 1 through 49. 
Selection of a certain number is made with the key­
board or the PARAMETER keys, the central parame­
ter key will move the cursor to the next decade. 

[ SAVEi Ex- 1 
Nr:3 it 

2 

* 
3 4 5 

* 
6 
* 

8 

A number with a * underneath means that a front panel 
setting is already saved under this number. If you 
select an occupied number, the old setting will be 
over written. 

The setting number (lower left corner of the display) may 
also be set with the keyboard (or the VERNIER keys). 

Press ENTER, the display will shift back to normal again 
and the front panel setting is saved under the setting 
number you entered. Only front panel settings which 
are correct (without error messages) can be saved. 

To leave this setting menu without saving any setting: 
• Press the CLEAR key (the cursor moves to EXIT). 

• Press ENTER (or CLEAR again). 
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Recall 

Recall 

To recall a saved front panel setting means that the pre­
sent setting will be replaced with a saved one. Before you 
continue, decide whether or not the present front panel 
setting will be deleted or eventually saved before another 
one is recalled 
NOTE: The old front panel setting is active until another 

setting number shows up in the setting display window. 

To RECALL a setting: 
• Press the MENU key. 

• Select 2 for RECALL. 

• Select any number from O to 49. 

• Press ENTER. 

Number O is the default setting (see also "default"), num­

bers with a saved setting are marked *. 

CAUTION: A recalled setting will be active when recal­
led. Be sure your connections and the device 
under test will not be harmed by the new output 
levels. Before recalling see preview below. 

To preview a setting before it is activated: 
• Select the number as above. 

• Press VIEW (this preview will not change the outputs). 

The selected setting number (lower left corner of the dis­
play) may be changed with the VERNIER keys or set with 
the keyboard. Changing the decade is done with the pa­
rameter key in the middle. 

To leave this menu: 
• Press CLEAR (the cursor moves to EXIT). 

• Press ENTER (or CLEAR again). 
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Delete 

To delete a saved front panel setting: 
• Press the MENU key. 

• Select 3 for DELETE. 

• Select 2 to delete all saved settings. 

• Select 1 for selective delete of some saved settings. 

• Move the cursor to a setting that you want to delete. 
• Press ENTER, to "D" mark the setting number. 

(pressing ENTER again will unmarl< the number). 
Mark also the other setting numbers that you want to 
delete. 

• Use the CLEAR key to move the cursor to the exit 
position. 

• Press ENTER or ESCAPE now to delete all the set­
tings marked "D". 
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Sequence 

Sequence 

Define 

The SEQUENCE MODE is designed for applications 
where several front panel settings are frequently used. 
The handling of sequences is divided into four parts: de­
fine a sequence, delete a sequence, edit a sequence 
and use a sequence. 

The SETTING display indicates the setting number of the 
present (active) front panel. In handling saved front panels, 
it is good practice to keep an eye on this display as it shows 
which front panel setting is active at the outputs. 

To define a sequence of front panel settings, simply make 
a list of setting numbers in the sequence memory. 

To define a sequence: 
• Press the MENU key. 

• Select 4 for SEQUENCE. 

• Select 1 to DEFINE. 

• Select one of the letters A to D as the name for this 
sequence; press ENTER. 

• Now, select the saved settings in the same order as 
you want to recall them, position the cursor and 
press ENTER (the settings will be marked AO, A 1, ... ). 

• To unmark a setting press ENTER again. 

• When finished, leave this menu by moving the cursor 
to Exit, and then press ENTER. 

Memory locations (1 through 49) with a saved setting are 

marked with a *. A maximum of 10 settings may be saved in 
each sequence. The same setting may be used several times. 
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Delete 

Edit 

Use 

Sequence 

DELETE, allows the deletion of any of the saved se­
quences. This means that the sequence memory will be 
cleared, but the saved front panel settings remain in the 
settings memory. 

To delete a sequence: 
• Press the MENU key. 

• Select 4 for SEQUENCE. 

• Select 2 for DELETE. 

• Select sequence array to delete, A, 8, C, or D. 

EDIT is used to rearrange any sequence of settings. 

To edit a sequence: 
• Press the MENU key. 

• Select 4 for SEQUENCE. 

• Select 3 for EDIT. 

• Select sequence array to edit A, B, C, or D. 

• Position the cursor in the sequence. 

• Select 1 to add a new setting number, or select 2 to 
delete a setting number from the sequence. Confirm 
by pressing the ENTER key. 

• Press ENTER again to leave the EDIT menu. 

The USE mode, is designed for calling up (running 
through) stored sequences. You may choose either the 
full list of saved settings (SETTINGS) or one of the se­
quences you have defined (A, B, C or D) . 

To use a sequence: 
• Press the MENU key. 

• Select 4 for SEQUENCE. 

• Select 4 for USE. 

• Select all settings or a sequence (A, B, C, or D). 
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Sequence 

Now you may change from one front panel setting to an­
other in numerical order (or according to the selected se­
quence) simply by pressing the cursor keys for left or 
right. The parameter values for each setting are not dis­
played in this mode. See also VIEW. 

To leave this menu: 
• Press CLEAR three times. 
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View 

View 

Sometimes you want to see all the parameter values of a 
certain saved front panel setting. You can do this without 
interrupting the presently used front panel setting. 

The VIEW mode has been created for this purpose. It 
works in the following setting menu modes: Save, Recall, 
Delete, Sequence Define, Sequence Edit, and Sequence 
Use. The VIEW mode works in combination with the menu 
in all the setting memory positions listed. 

To view a saved setting: 
• Position the cursor on the setting number that you 

want to study. 

• Press the VIEW key. The display will show all the 
parameter values of the selected front panel setting, 
together with a flashing number of the selected set­
ting. 

NOTE: The outputs are not changed in this mode. The 
previous front panel setting remains. If a saved front 
panel setting was active, its setting number will re­
main in the setting display. 

To return from the VIEW mode: 
• Press any key. 

If the Sequence USE mode is combined with VIEW, the 
USE function will remain ; only a flashing sign "SE­
QUENCE No ... " will be added to the central display. 
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Default Setting 

Default Setting 

Recalling the default setting is an easy way to set the genera­
tor to an output a pulse with a known value on all parameters. 

+2 V ~ 
ov ___ ~~ 

2 ns 

Figure 5-11 Output pulse with default setting 

To get a default setting: 

• Press the MENU key. 
• Select 2 for RECALL. 

• Select O + ENTER for the default front panel setting. 

• Press any of the DISABLED keys to enable an out­
put. 

Outputs A and B will give positive pulses going from zero 
to plus 2.00 V. 

CLOCK OUT will give a positive pulse with TTL levels. 

Do not forget to use a 50 n load because the waveform 
will be distorted and the voltage levels will be inaccurate. 

The complete list of all front-panel-operated parameters 
set by the DEFAULT function is given below. 
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Default Setting 

Pulse ~arameters 
Period 1 µs Leading edge 2 ns 
Delay 250 ns Trailing edge 2 ns 
Duration 100 ns Burst 5 
Burst period 100 µs High level 2V 
Offset B ov Low level ov 
Tracking OFF Locking OFF 
Volt limit -10 / 

+10V 

Output Pulse mode 
Outputs (all) OFF Pulse mode square 
Clock out level TTL Complement OFF 

Trigger ln~ut 
Trig source internal Trig level 1.00 V 
Trig function trigger Trig slope positive 

Impedance high 

Hel~ S~stem 
Debug OFF Disp mode All 
Error disp ON Limiter OFF 

Error check ON 
Period contr ON 
Disp format Exponent 
Beeper ON 
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Other Functions 
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GPIB 

GP/8 

Some GPIB parameters such as GPIB-address, debug 
and error check, can be set via the front panel. 

To set the bus parameters: 

• Press the MENU key. 

• Select 5 for AUXILIARY. 

• Select 1 for GPIB. 

Address for the bus operations may be set to any num­
ber (0 through 30). 

Debug ON means that the bus commands received are 
shown in the central display. 

Error Check ON means that all set parameters are 
checked versus each other (see Error message). 
This check can be switched OFF to save some time 
when extra fast setting via the bus is required. 

5 - 52 Reference, Other Functions 



Front Panel Disabled 

Front Panel Disabled 

In some situations you may want to have the front panel 
disabled, i.e., to hide specific parameter values, to make 
execution of bus commands faster. 
• Press MENU 

• Press 5 for AUX 

• Press 2 for FRONT 

• Select: 
ALL to show all the values in the different displays. 

STATE to disable the central display. All other indica­
tors and displays will work. 

OFF to disable the central display and all other indi­
cators and displays, except bus status. 

To enable the front panel: 
• Check the bus status. If the REMOTE or LLO indicator 

is ON, then the generator is under control of the 
GPIB. 
Remote If you decide to interrupt the program that is 

running on the bus, press LOCAURESET. The 
generator is now set for front panel operation, but 
the front panel is still disabled. See below. 

LLO Check the bus program that is running before 
you interrupt it. Switch it OFF either with the con­
troller (see controller manual) or with the genera­
tor by switching the generator to O (off) and then 
to 1 (on) again. The generator is now set to front 
panel operation, but the front panel is still dis­
abled. 

• Press the MENU key. The central display lights up again 
(but only in this mode). 

• Select 5 for Auxiliary functions. 

• Select 2 for Front. 

• Select Display mode ALL 
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Front Panel Disabled 

Another way to switch on the front panel again, is to recall 
a saved front panel setting that was specified with en­
abled front panel: 

To recall a saved front panel setting: 
• Press the MENU key. 

• Select RECALL. 

• Select a marked setting number, and press ENTER. 

5 - 54 Reference, Other Functions 



Front Panel Format 

Front Panel Format 

On the display, the value of the time parameters are ex­
pressed either in units: ns, µs, ms and seconds on the dis­
play or in engineering units. These formats may be 
changed. 

To change the front panel format: 
• Press the MENU key. 

• Select 5 for AUXILIARY. 
• Select 2 for FRONT. 
• Select FORMAT. 

• Select EXPONENT or UNIT. 

Exponent will make all the units of the parameter val­
ues be indicated as exponents. 

Unit turns the set exponents into units on the display. 
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Beeper 

Beeper 

The beeper will give a warning sound when an error is de­
tected when changing parameter values. The BEEPER 
function may be set ON or OFF. 

To set the beeper: 
• Press the MENU key. 

• Select 5 for AUXILIARY. 

• Select 2 for FRONT. 

• Select BEEPER. 

• Set the beeper ON or OFF with the VERNIER keys. 
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Voltage Limits 

Voltage Limits 

To protect a connected circuit, you can restrict the output 
levels of PM 5781 to certain values set in the VOLTAGE 
LIMIT mode. These levels are set in volts and are conse­
quently valid both for the A and the B output channels. 

To set voltage limits: 
• Press the MENU key. 

• Select 5 for AUXILIARY. 

• Select 3 for VOLTAGE LIMITS. 

• Select limits ON. 

• Position the cursor on Upper level. 

• Set the value for upper level. 

• Position the cursor on Lower level. 

• Set the value for lower level. 

CAUTION: The voltage limits are saved in memory 
and may be changed If you recall another front 
panel setting. 
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Period Control 

Period Control 

The control of the internally generated pulse period per­
formed by the built in timer/counter may be switched ON 
or OFF. 

To set period contr.ol: 
• Press the MENU key. 

• Select 5 for AUXILIARY. 

• Select 4 for UTILITY. 

• Select 2 for PERIOD CONTROL. 

• Set the period control ON or OFF with the VERNIER 
keys. 
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Test 

Test 

Internal test programs are available for the major parts of 
the generator. 

To initiate the test program: 

• Press the MENU key. 

• Select 5 for AUXILIARY. 

• Select 4 for UTILITY. 

• Select 3 for TEST. 

• Select 1 for ALL. 

The program will now run a test of all the major parts of 
the logic. Selective tests of the individual parts can also be 
run: PROM, RAM 1, RAM 2, Front and Counter. Each test 
is confirmed as passed or failed. 

For further information about the testing procedure, 
please refer to the service manual. 
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Information 

Information 

• Temperature 

• Calibration 
temperature 

• Elapsed time 

• Warm-Up 

This function gives some information about the tempera­
ture and calibration status of the generator. 

To see the information menu: 
• Press the MENU key 

• Select 5 for AUXILIARY 

• Select 4 for UTILITY 

• Select 3 for SERVICE 

• Select 1 for INFO 

The display will now give the temperature in degrees cen­
tigrade measured inside the cabinet. 

PM 5781 compares this temperature with the tempera­
ture when the generator was last calibrated (Cal: XX°C). 
If the temperatures deviates more than 5°C, the display 
shows HITEMP or LOTEMP. If the temperature is within 
the range of ±5°C, the display shows CALIBR. 

The display will also give the temperature inside the cabi­
net last time a calibration was made. 

The elapsed time indicator gives the total operating time 
measured from when the generator was first turned on. 

This indication will tell you what remains of the warm-up 
time. When the 30 minutes warm-up time has passed, the 
display indicates "Warm up completed", and the warm-up 
indication changes to "OK". 
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Manual Calibration 

Manual Calibration 

• Performance check This function gives a detailed guide to verify the specifica­
tion of the generator. See chapter "Performance check" in 
this manual for further information about the procedure. 

• Adjustment 

• Default 

The Adjustment function is used for software adjustment 
of the generator. It is protected by an access code in order 
to avoid unauthorized changes of the calibration con­
stants. See chapter "Calibration and Adjustment" in the 
service manual for further information. 

The Default position in this menu is used to set all the soft­
ware calibration constants to default position. 

DO NOT USE THIS FUNCTION! This function is In­
tended for service. The generator will no longer 
conform to the specification when the default 
calibration constants is used. It requires at 
least a software adjustment procedure to reach 
the specification for all ranges. 
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Self Calibration 

Self Calibration 

An Self Calibration function is included in generators with 
the type number index /02. 

SELF CALIBRATION is used for three different purposes: 
- to verify the specification of the generator (VERIFY) 

- to optimize the accuracy (ADJUST) 
- to list the accuracy of the measured parameter val-

ues, (CALIBRATION REPORT) available via the bus. 

The time and voltage parameters of all ranges of PM 5781 
are in the Self Calibration procedure compared with inter­
nal references - a crystal controlled oscillator and preci­
sion voltage sources. These references may in a simple 
way, described on following pages, be checked against 
external frequency and voltage standards. 

The VERIFY mode of the Self Calibration will check some 
calibration points on every range and make a list of even­
tual errors. 

The ADJUST mode of the Self Calibration will make an 
adjustment of the software calibration constants for the 
calibration points on every range. If the software is unable 
to correct a range to the desired optimized accuracy then 
it is given an error number which is indicated afterwards. 

To initiate the "VERIFY" function: 
• Press the MENU key. 

• Select 5 for AUXILIARY. 

• Select 4 for UTILITY. 
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Self Calibration 

• Select 4 for CALIBRATION. 

• Select 1 for SELFCAL. 

• Select 1 for VERIFY and the program starts after an 
extra check question. 

It takes about 3 minutes to perform the verification test 
while the display shows how the testing proceeds through 
all the measuring points. During the Self Calibration all 
outputs are disabled. 

If a parameter value is found not to be within the accuracy 
it is given an error number. 

When finished the display will tell you that the verification 
is completed and the number of errors found. If an error 
has been detected, do the following : 

• Press ESCAPE twice to get back to the menu where 
you selected calibration function. 

• Select 3 for ERRORS to see which measuring point 
and what kind of error the Self Calibration function 
has detected. 

If no errors are found press ESCAPE until you are out of 
the menu 

To Initiate the "ADJUST" function: 
• Press the MENU key. 

• Select 5 for AUXILIARY. 

• Select 4 for UTILITY. 

• Select 4 for CALIBRATION. 

• Select 1 for SELFCAL. 

• Select 2 for ADJUST. 

• Type the requested access code and press ENTER. 
If the access code is not known to you, refer to 
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Self Calibration 

authorized personnel or the service manual for fur­
ther information. 

• Answer the check question with yes and the "Adjust-
ment" program is started. 

The "ADJUSTMENT" program will optimize the adjust­
ment of each parameter range. If it, on any range, fails to 
reach the improved accuracy specification as specified in 
the chapter "Specifications" under the heading "After Self 
Calibration" it is regarded as an error and is given an error 
number. 

To analyze detected errors: 
• Press the menu key. 

• Select 5 for AUXILIARY. 

• Select 4 for UTILITY. 

• Select 4 for CALIBRATION. 

• Select 3 for ERRORS. 

Eventual calibration errors will now be displayed, starting 
with the first detected error. 

Make a note of the error and use the parameter keys to 
continue to the next error. When they are all passed 
through the display will say "No more errors". 

Remember that if these errors are detected in the "Adjust­
ment" mode the generator may still be inside the specified 
accuracy for the temperature range ±5°C from calibration 
temperature. To check that, run the "VERIFY" program 
when you have noted down the error information given. 

To remedy the error, make a hardware adjustment accord­
ing the service manual, chapter "Calibration and Adjust­
ment", or contact your nearest Fluke Service centre. 
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Self Calibration 

To check the references: 
• Press the menu key. 

• Select 5 for AUXILIARY. 
• Select 4 for UTILITY. 

• Select 4 for CALIBRATION. 
• Select 1 for SELFCAL. 

• Select 3 for REFERENCE. 

• Type the requested access code and press ENTER. 
If the access code is not known to you, refer to 
authorized personnel or the service manual for fur­
ther information. 

• Select 1 for FREQUENCY. 
The generator will now output a squarewave with a 
frequency of 1.000 MHz. To check this you need a 
frequency standard with an error of less than 1 x 10-6. 

The internal frequency standard can be set by hard­
ware adjustment. 

• Select 2 for VOLTAGE. 

To adjust the internal voltage reference you need to have 
a DC-voltmeter with an inaccuracy of less than 1 mV on 
the 10 V range. 
• Use the parameter keys to select either plus or mi­

nus 10 output voltage from channel A. 

• Measure the voltage and change the DAC value if it 
is needed to get the correct output voltage. 

• Continue with the other output polarity on channel A 
and then both plus and minus 10 V on channel B. 

• Press ENTER to continue in the program. You are 
now offered the choice to save the corrected values, 
to resume the measurements or to leave the menu 
without saving the changes made . . 
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Access code 

Access code 

The adjustment of the output parameters is in PM 5781 
set with both hardware and software constants. These 
software constants can be changed with manual calibra­
tion or the Self Calibration function. 

To safeguard the generator against unintentional or un­
authorized changes of the software constants they are 
protected by an access code. The defaultcode (1875) 
used at delivery may be changed by the user to his own 
code with maximum 12 positions. The method to change 
the code is described below. 

To set a new access code: 
• Press the MENU key. 

• Select 5 for AUXILIARY. 

• Select 4 for UTILITY. 

• Select 4 for CALIBRATION. 

• Select 4 for CODE. 

• Enter the old access code as requested. If the old 
access code is not known to you, refer to authorized 
personnel or the service manual for further informa­
tion. 

• Make a note of your new access code. 

• Type the new access code, maximum 12 positions 
and press ENTER. 

• Type the new access code again and press ENTER. 

If the access code is not known to you, refer to authorized 
personnel or the service manual for further information 
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Bus Status 

• Remote 

• LLO 

• ADDR 

• SRO 

Local/Reset 

Bus Status 

This display shows General Purpose Instrument Bus 
(GPIB: IEEE - 488.2) status. The display can give four dif­
ferent messages: REMOTE, LLO, ADDR, and SRQ. 

In this mode the generator is fully controlled from the bus. 
The instrument settings can't be changed from the front 
panel. To get control of the generator from the front panel 
you have to press LOCAURESET. 
CAUTION: You may disturb a current GPIB program. 
When the REMOTE sign is off, the generator may be con­
trolled from the front panel. 

In the LOCAL LOCK OUT mode, the LOCAURESET key 
is disabled. This is to safeguard the bus operation from 
unintentional interruptions from the front panel. It is nec­
essary to switch the power OFF/ON to shift the control of 
the generator to the front panel. 

This message means that the generator is addressed as 
listener or talker on the GPIB-Bus. See also chapter 
"GPIB operation" for further information about ADDRESS. 

The SRQ message means that the generator asks for at­
tention from the bus controller. The message can be 
caused by many reasons such as: a command error, exe­
cution error, query error, operation complete or output 
queue. See also chapter "GPIB operation" for further in­
formation about SERVICE REQUEST. 

This key is used to bring the control of the generator from 
remote to local. Any half-finished command will be ex­
cluded and the last correct setting will be recalled. 
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Bus Status 
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Keyboard 

Keyboard 

Clear I Escape 

EE I View 

Enter 

The keyboard is used to enter numerical parameters and 
to select alternatives in TRIGGER MODE and MENU op­
eration. 

Use the CLEAR / ESCAPE key to: 
- clear erroneous keyboard entries, when in keyboard 

operation 

- go one step back in the menu or to leave the TRIG­
GER MODE and the TRIG LEVEL menus 

CLEAR/ESCAPE is also used as a second level function 
key. When it is pressed, the following functions are avail­
able: 
The PARAMETER keys functions as NEXT/PREVIOUS 

keys to recall saved settings without using the menu 
procedure. 

The LOCK key functions as unlock for all locked pa­
rameters. 

The VERNIER keys can be used to set the 4th digit at 
pulse period and burst period. 

EE is the key for entering an exponent. First press EE, 
then the exponent. If the front panel format is set to UNIT, 
the exponent will be shown as ns, µs, ms, or s. 

The red LED in the ENTER key has three modes: 

OFF indicates that you are not supposed to use the key. 
FLASHING indicates that you must press ENTER to 

confirm a value set with the keys. 
ON indicates that you must make a choice from the 

MENU or select a TRIG MODE. 
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Parameter 

Parameter 

The three PARAMETER keys are used to select which 
pulse parameter is to be set. They are also used to move 
the CURSOR when a selection is to be made in the TRIG­
GER MODE or MENU mode. 
• The center key moves the cursor (up or down) to the 

other line. The center key is also used to change 
selection in the MENU mode. 

• The right hand key moves the cursor to the right. 

• The left hand key moves the cursor to the left. 
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Vernier 

Vernier 

These keys are used to increase or decrease the value of 
any selected parameter. When you are satisfied with the 
indicated value, release the vernier. 

FAST: Gives an increasing speed of the alteration. The 
alteration speed is proportional to the value, which 
gives a continuous accrleration on the screen of an 
oscilloscope. 

SLOW: Gives constant speed of alteration for period 
and burst period. 

The fourth digit of PULSE PERIOD (INT. TRIG) and 
BURST PERIOD may be set by pressing 
CLEAR/ESCAPE and a VERNIER key at the same 
time. (Not values within brackets). 

If the value set with the VERNIER key passes any of the 
limitations for the generator, an error message will appear 
on the display and the pulse configuration on the output 
will remain on the latest valid combination set. The error 
message indicates the limit, and when the other VER­
NIER key (FAST) is touched, the value jumps back to the 
limit. 
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E"or Messages 

#+ Beeper 

Corrections: 

Error Messages 

When a parameter value or function mode is changed, the 
# sign may appear on the display together with a beeping 
sound and a message saying that one value should be 
lower or higher than a certain limit. The message indi­
cates the limit of the allowed range for the parameter at 
the cursor. 

The limitation may be due to the specification of that par­
ticular parameter or because some other parameter val­
ues make the combination impossible. The error message 
may contain # signs marking the parameter which are in­
volved in the error. 

If the cursor is moved to another# marked parameter, the 
limits of that parameter will show. 

A faulty value may be entered on the display but the pa­
rameter will not change at the outputs as long as the value 
is outside the limit. The pulse on the outputs will remain 
on the last valid setting to avoid impossible settings and 
unstable pulses. 

When you change the pulse parameters to a new combi­
nation, you may experience one or several error mes­
sages during the setting procedure. These messages 
may be neglected during the setting. What counts is that 
the final combination is accepted by the generator. 

An erroneous setting may be corrected in several ways. 
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Error Messages 

• Auto Set 

• Vernier 

• RESET 

Messages: 

The AUTO SET function will make a correction of the 
other parameters which are limiting the selected parame­
ter. 

Position the cursor on the erroneous parameter, press the 
correct (up or down) "FAST" VERNIER key to set the 
value. The parameter value will jump back to within the 
range. 

When several parameters are faulty, press the RESET 
key and the last correct front panel setting is restored. 

All error messages are explained in chapter 16. 
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Maintenance 

Preventive Maintenance, 6 - 1 



Start -Up Sequence 

Each time PM 5781 is switched ON, a starting up se­
quence is initiated. This sequence starts with a test of the 
logic and the front panel, which causes all displays and 
LEDs to flash. 

The next step is that the generator gives the revision date 
for the main firmware, the GPIB firmware, and the selfcal 
firmware if installed. 

PM 5781: MAIN V. X.XX day month year 
GPIB V. X.XX day month year 

After that, the GPIB address selected for this generator is 
displayed. To change this address, see Other Functions in 
chapter "Reference". 

GPIB Address : XX 

If any errors were detected during startup, a message with 
a diagnostic error code may eventually follow the GPIB 
address. The error code must be confirmed before the 
program continues. In such a case, refer to the chapter 
"Error Messages" or contact the Fluke service center for 
advice or repair of the generator. The PM 5781 Service 
Manual gives detailed information about the troubleshoot­
ing procedure. 
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After a successful test sequence the display will switch 
over to the warm-up message for 30 seconds: 

Wann up in progress 

30 seconds later the output voltages have stabilized, and 
a new message is given telling that the Initial warm-up is 
completed. 

Now the generator will repeat the front panel setting used 
when it was switched off. The only difference is that the 
outputs are disabled. 

After another 30 minutes, the generator has reached the 
normal operating temperature and the specified perform­
ance. This is indicated in the display with the following 
message message: 

Warm up completed 
press any key to continue 
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Fans 

The pulse generator has two fans for cooling. The air is 
taken in through the side panels and blows out through 
the rear panel in two air streams. This enables an easy 
check of the fans. Simply use your hand to check that 
there are two air streams through the rear panel. Check 
this every second month. 

The two fans have a variable speed, which minimizes 
noise disturbance in normal room temperature and allows 
a shorter warm-up time. A temperature sensor inside the 
generator monitors temperature fluctuations and controls 
the speed of the fans. when the temperature increases, 
the speed of the fans increases also. 

Figure 6-1 Air flow through PM 5781 

To maintain a high reliability for the generator, the fans 
must be replaced every second year if the generator is 
used in a full-time application. For part-time applications 
and low ambient temperatures an extended service inter­
val is acceptable. Replacing fans involves disassembly of 
the generator which must be done by a service technician. 
All information about this replacing the fans is included in 
the service manual. The date that the fans are replaced 
should be written on a label and attached to the rear panel 
of the generator. 
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Overheating 

Overheating in the generator may originate from ambient 
temperatures that are too high or from obstacles in the 
cooling system. The generator contains temperature de­
tection systems for protection against overheating. 

If the logic senses a too high temperature it produces a 
warning in the display. This warning must be manually 
confirmed by the operator. 

Warning over temperature 
Press any key to continue 

When you see this warning on the display, TURN THE GEN­
ERATOR OFF. Prolonged overheating may result in a high 
and unnecessary repair cost. 

When the generator has cooled down, power it up again and 
check the ventilation holes, the air streams, and the ambient 
temperature. To further examine the situation you may go 
into the SERVICE menu mode and read the temperature in­
side the generator via the INFORMATION menu. Refer to 
the chapter "Reference". 

If the power supply of the generator is overheated, it will turn 
off and wait for the temperature to decrease. When the tem­
perature has reached a safe level, the generator will restart 
and follow the normal start-up procedure. 

Due to the different possible reasons for overheating, the 
detection systems may sense the temperature increase 
quickly or after some time has passed. Consequently, the 
power supply may turn off before the warning appears on 
the display. A generator that has been overheated should 
be checked with the "Performance Check" to verify that no 
calibration errors have occurred. 
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Battery 

To preserve the variable data needed for the use of 
PM 5781 a lithium battery is included in the unit. The bat­

tery is estimated to have a lifetime of 5 to 1 o years; how­
ever, we recommend changing the battery every 5 years 
to avoid disturbances to data. 

Replacing the battery is takes less than one hour, but it 
should only be done by a service technician because it re­
quires disassembly of the generator. The PM 5781 Serv­
ice Man,ual describes this operation in detail. 

If the battery is too weak before it is replaced the genera­
tor will lose the calibration data and will display the follow­
ing message. 

DIAGNOSTIC ERROR (S) 
Press any key to continue 

Then you will get the message: 

Calibration data lost 

After replacing the battery the generator should be cali­
brated and adjusted according to the procedure in the 
PM 5781 Service Manual. 

NOTE: The date of the battery replacement must always 
be noted on the label on the rear side of PM 5781 
and in the bus operation program. See chapter Com­
mands. 
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Calibration 

To maintain the specified performance of PM 5781/011 
and PM 5781/012 (without Internal Calibration function) it 
is recommended that a calibration and adjustment be 
done once a year. The procedure for calibration and ad­
justment is thoroughly described in the PM 5781 Service 
Manual. 

A performance check of the generator can be made ac­
cording to the information in chapter Performance Check. 

Generators with the Internal Calibration function 
(PM 5781 /021 and PM 5781/022) are more easily cali­
brated and adjusted because the only procedure required 
is to activate the Internal Calibration function. Two min­
utes later the whole procedure is ready. For further details 
read "Other Functions" in chapter Reference. 
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Performance Check 
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Temperature 

Introduction 

This chapter gives detailed information about how to ver­
ify the performance of PM 5781. This performance check 
may be used for incoming inspection of new units or for 
checking the performance of generators in use. 

All limits and tolerances given in this section are calibra­
tion guide lines and should not be interpreted as instru­
ment specifications unless they are also found in chapter 
"Specification". All tests are made from the front panel, 
and you do not have to remove the instrument covers. 

Allow the specified warm-up time of at least 30 minutes 
before starting the measurements. Then check the inside 
temperature of the generator. 

To measure the temperature: 
• Press the MENU key. 

• Select 5 for AUXILIARY. 

• Select 4 for UTILITY. 

• Select 1 for INFO. 

The display will now give the temperature in degrees cen­
tigrade, measured inside the cabinet. This temperature is 
compared with the temperature when the last calibration 
and adjustment of the generator was performed (Cal: XX0 C). 

If the actual temperature deviates more than about 5°C, 
the indication in the display will be HITEMP or LOTEMP. 
As long as the temperature is within the range of ±5°C the 
indication is CALIBR. 

To run a performance check at a temperature that is too 
high or too low means that the values that are found to be 
outside the limits stated in the list must be compared with 
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Self Test 

the tolerances given for the wider temperature range (0 
to+50°C) in the specification. The maximum and minimum 
values stated in the lists refers to the range ±5°C from the 
calibration temperature. 

Run the self test program to check the logic and the front 
panel functions at the correct temperature (after the 
warm- up time). During the self test, observe the display 
for possible error messages. Error messages related to 
the front panel will not interrupt the sequence. 

To Initiate the test program: 
• Press the MENU key. 

• Select 5 for AUXILIARY. 

• Select 4 for UTILITY. 

• Select 3 for TEST. 

• Select 1 for ALL. 

If the self test is run without error messages, continue with 
the following performance check. If there is an error mes­
sage, check with the list of error messages in chapter 16 
for further information. 

If the following front panel test or the measurements fail 
contact your nearest Fluke service center for advice about 
calibration and adjustment or possibly repair of your gen­
erator. 
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Test Equipment 

Display Test 

Performance Check 

The performance check procedure is based on a menu 
program in the generator that allows you to go step by 
step through all the ranges for each parameter. This menu 
program is also needed for adjusting software calibration 
constants used for linearization of parameter ranges. The 
access code requested in this program for adjustments is 
not needed for the verify procedure. 

If an adjustment of the generator is needed, please refer 
to the PM 5781 Service Manual for instructions and 
for the access code. 

Only a few test instruments are needed for the perform­
ance check. (Use the recommended type or an equiva­
lent.) The test equipment must be calibrated before the 
performance check starts. 

Instrument Tvoe Recommended model 
Timer/counter Philips PM 6681 
Oscilloscope 2GHz Philips PM 3340 
Oscilloscope, LF Philips PM 3320 
DVM Fluke 8920A 
Signal source Philips PM 5786 

Before you start the performance check, make a copy of 
the six pages in this chapter with measuring lists. 

• Press the MENU key. 

• Select 5 for AUXILIARY. 

• Select 2 for FRONT. 

• Check that the front panel settings are: 
Display mode: ALL, 
Format: EXPonent 
Beeper: ON. 
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Key Test 

• Local/Reset 

• Trig Mode 

If any of the settings are wrong, use the three pa­
rameter keys to change them. 

• Press ESC to return to the auxiliary menu. 

• Select 4 for UTILITY. 

• Select 3 for TEST. 

• Select 4 for FRONT; check that all LEDs except 
TRIG'D are lit (23 pcs). 

• Check to make sure the LED keys are lit: Neg 
SLOPE, 50 OHM, CLOCK OUT DISABLED, CLOCK 
OUT TTUECL, OUTPUT A, and OUTPUT B. 

• Check all parts of the alphanumeric display. 

• Check that all segments in the setting display works 
(the display shall indicate "88"). 

• The BEEPER should make a short beep during this 
test. 

• If you are unable to see all the parts at the first test, 
repeat it by pressing number 4 for FRONT to test 
again. 

• After the test, the display will indicate "Front panel 
test passed". 

• Press ESCAPE until you return to the parameter 
menu. 

All activated display functions will go out and light up 
again after about 1 second. 

Press the TRIG MODE key to activate the "Select trig 
source" menu. Press TRIG MODE again to move the cur­
sor one step, Press ENTER and check to make sure you 
get the "Select trig function" menu. Press the TRIG MODE 
key again and then press the ENTER key. Check to make 
sure the new choice is updated in the display. 
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• Neg Slope 

• 50 Ohm 

• Trig Level 

• Manual 

• Parameter 

• Lock 

• Track 

• Vernier 

• Keyboard 

Press the NEG SLOPE key and the green LED in the key 
should go on/off. 

The LED in the key should go on/off 

The central display should indicate "Trig level". Press the 
ESCAPE key to turn it off. 

Select "Manual Trig" by pressing the TRIG MODE key 
plus the ENTER key. Press the MANUAL key and check 
that the yellow LED indicator "TRIG'D" is lit when the 
MANUAL key is pressed. 

Check "Manual Gate" in the same way. 

Move the cursor left and right. Keep the cursor key 
pressed to check scrolling; also check that it is possible to 
change from the upper to the lower line. 

Press the LOCK key and check that the sign ■ appears 
at the cursor position (not values within brackets). Press 
again and the sign should go out. 

The TRACK key works in the same way as LOCK, but 
TRACK gives a sign a in the upper line and f3 in the lower 
line. (High and low level only) 

Check that all four keys make the parameter value scroll. 
Check: up/down and fasUslow. 

Check that all keys O to 9 work. Check the decimal point 
"." key, the polarity sign+/- key, and the exponent EE key. 
Use the CLEAR key to empty the parameter field. Also 
check that the ENTER LED flashes. 

• Clock Out Disabled Check that the LED in the key goes on/off 

• Clock Out 
TTUECL Check that the LED in the key goes on/off, and that the 

CLOCK OUT DISABLED key lights up when the TTUECL 
key is pressed. 
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• Pulse Mode Check that the green LED's in the keys above are chang­
ing and the yellow indicators are changed a second later. 
Press the TRIG MODE key to activate EXTERNAL DURA­
TION. 

• Comp/ Press the COMPL key and check that the yellow COMPL 
indicators go on and off. 

• Output Disabled 
AIB Check that the LED in each key goes on and off. 

Pulse Period To check the divider chain for Pulse Period: 
• Press the MENU key. 

• Select 2 for RECALL. 

• Position the cursor on Setting number 0. 

• Press the ENTER key. 

• Enable output A. 

• Set the Pulse Period to 2.0 µs. 
• Press the MENU key. 

• Select 5 for AUXILIARY. 

• Select 4 for UTILITY. 

• Select 2 for PERIOD CONTROL. 

• Set the period control to OFF. 

• Press the ESCAPE key until you are out of the 
menu. 

Connect a PM 6680 counter to output A. Set up the 
counter for "Period A" measurement with triggering on 
+ 1.0 V. Input impedance must be 50 n. Read the pulse 
period and make a note of the value on a copy of 
page 7-9. 

Change the PERIOD setting of PM 5781 to 20.0 µs 
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Measure and make a note of the pulse period time again. 
The measured value must be ten times higher than in the 
previous measurement. A difference of only a few units in 
the fourth digit is allowed. 
Change the PERIOD setting of PM 5781 to 200 µs. 
Measure and make a note of the pulse period time again. 

The measured value must be ten times higher than in the 
previous measurement. A difference of only a few units in 
the fourth digit is allowed. 
In the same way as above set also the values: 2 ms, 
20 ms, 200 ms, and 2 s. For each value, measure the re­
sult and write it down. Now compare the results. All the 
measurements must give the same numerical value in the 
first three decades. 

Checking the Pulse Period: 
• Press the MENU key. 

• Select 5 for AUXILIARY. 

• Select 4 for UTILITY. 

• Select 4 for CALIBRATION. 

• Select 2 for MANUAL CALIBRATION. 

• Select 1 for Verify. The generator is now set up for 
pulse period measurement on range 1. 

• Position the cursor on Lo. A parameter value is now 
visible in the upper right corner of the display. This is 
the period time that must be measured on the output 
in this first step. 

• Make a note of the value on the line: Range 1, Lo. 

• Compare with the min. and max values stated, and 
make a check mark in either the pass or fail col­
umns. 

NOTE: The measuring values must be within the stated 
minimum and maximum limits if the internal tempera­
ture of the generator is within the limits for calibra­
tion. If the temperature is outside the limits, a calcu-
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Pulse Period 
Measurements 

Pulse Period 
Ranae 1 
Lo 8.0 E-9 
ML 9.8 E-9 
Mid 12.6 E-9 
Hi 20.0 E-9 
Ranae 2 
LoDac 20.0 E-9 
MidDac 45.0 E-9 
Hi Dae 100 E-9 
Ranae 3 
LoDac 100 E-9 
MidDac 320 E-9 
HiDac 1.00 E-6 

lation of new limits must be done according to the 
specification. 

• Move the cursor to the next position and repeat the 
procedure. 

• Continue with the other three pulse period ranges 
and each DAC position. 

Measured Value Pass Fall 
2.0 II~ 

20.0 11.S 

200 II~ 

2.0 ms 
20.0 ms 
200 ms 
2.0 s 

Min. Actual Max. Pass Fail 

7.8 E-9 8.3 E-9 
9.0 E-9 10.6 E-9 
11.7 E-9 13.5 E-9 
18.9 E-9 21 .1 E-9 

18.9 E-9 21.1 E-9 
43.1 E-9 46.8 E-9 
96.5 E-9 103.5 E-9 

97.0 E-9 103.5 E-9 
310 E-9 330 E-9 
0.97 E-9 1.03 E-6 
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Waveform 

Delay 

Disconnect the counter and connect the PM 3340 oscillo­
cope to both A and B channels of the generator outputs; 
use the clock out as trigger source. Press the AUTO SET 
key on the oscilloscope, and check the waveform on the 
A and B output pulses. 

• Position the cursor of PM 5781 on LoDAC {100 ns). 

Check the waveform: Preshoot, overshoot, and ringing 
must be less than ± 5 % of pulse amplitude ± 10 mV. 

The delay function is checked in the same way as the 
pulse period. After the last range in the pulse period, po­
sition the cursor in the upper left corner and use the center 
parameter key to change to delay. You must also change 
to range number 1. 

The oscilloscope is used to measure the delay time on the 
A output, from the leading edge of the first pulse to the 
leading edge of the second pulse. Measure the delay time 
at 50 % of the pulse amplitude. 

Measure the PM 5781 with the oscilloscope on the A 
output and use the clock output of the PM 5781 to 
trigger the oscilloscope. Use the AUTO SET function 
in PM 3340 to set the front panel controls. 

From range 5, starting with 10 µs, use the PM 6680 
counter instead of the oscilloscope. 

Set the PM 5781 to pulse mode: SINGLE. 

Set the counter for time interval A-B measurements. 

Set trig level A to 1.25 V (from clock out), and set the 
trig level B to O V (from Output A), both 50 n, DC. 

Set the MATH on L=(clock out - pulse out A) + X ns = 
8 ns. This will compensate for the internal fixed delay 
of 8 ns in the generator. 
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Delav Min. Actual Max. Pass Fail 
Ranae 1 
Lo 8.0 E-9 7.5 E-9 9.0 E-9 
ML 11.0 E-9 9.7 E-9 12.3 E-9 
Mid 14.0 E-9 12.6 E-9 15.4 E-9 
Hi 20.0 E-9 18.4 E-9 21.6 E-9 
Ranae 2 
LoDac 20.0 E-9 18.4 E-9 21.6 E-9 
MidDac 47.0 E-9 44.6 E-9 49.4 E-9 
HiDac 110 E-9 106 E-9 114 E-9 
Ranae 3 
LoDac 11 o E-9 106 E-9 114 E-9 
MidDac 340 E-9 329 E-9 351 E-9 
HiDac 1.00 E-6 0.97 E-6 1.03 E-6 
Ranae 4 
LoDac 1.00 E-6 0.97 E-6 1.03 E-6 
MidDac 3.20 E-6 3.10 E-6 3.30 E-6 
HiDac 10.0 E-6 9.70 E-6 10.3 E-6 
Ranae 5 
LoDac 1 o.o E-6 9.70 E-6 10.3 E-6 
MidDac 32.0 E-6 31.0 E-6 33.0 E-6 
HiDac 100 E-6 97.0 E-6 103 E-6 
Ranae 6 
LoDac 1 oo E-6 97.0 E-6 103 E-6 
MidDac 320 E-6 310 E-6 330 E-6 
HiDac 1.00 E-3 0.97 E-3 1.03 E-3 
Ranae 7 
LoDac 1.00 E-3 0.97 E-3 1.03 E-3 
MidDac 3.20 E-3 3.10 E-3 3.30 E-3 
HiDac 10.0 E-3 9.70 E-3 10.3 E-3 
Ranae 8 
LoDac 10.0 E-3 9.70 E-3 10.3 E-3 
MidDac 32.0 E-3 31.0 E-3 33.0 E-3 
Hi Dae 100 E-3 97.0 E-3 103 E-3 
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Duration The duration measurements follow the delay measure­
ments in the menu program. Change the parameter and 
range in the same way as discussed earlier under "Delay" 
(2 pages back). You should start in the first range of du­
ration. 

The measuring instrument to be used here is the 
PM 3340. (Connect it as explained earlier under "Delay" 
and use the AUTO SET function. 

Now measure the pulse duration at 50 % of the pulse am­
plitude. 

From the third range you have to use the PM 6680 
counter again. Set the counter for "Pulse width A aver­
aged". Check the remaining duration ranges. 
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Duration Min. Actual Max. Pass Fail 

Ranae 1 
Lo 4.0E-9 3.6 E-9 4.4 E-9 
ML 6.5 E-9 5.3 E-9 7.7 E-9 
Mid 9.00 E-9 7.7 E-9 10.3 E-9 
Hi 15.0 E-9 13.5 E-9 16.4 E-9 
Ranae 2 
LoDac 15.0 E-9 13.5 E-9 16.4 E-9 
MidDac 41.0 E-9 38.8 E-9 43.2 E-9 
HiDac 110 E-9 106 E-9 114 E-9 
Ranae 3 
Lo Dae 11 0 E-9 106 E-9 114 E-9 
MidDac 340 E-9 329 E-9 351 E-9 
HiDac 1.00 E-6 0.97 E-6 1.03 E-6 
Ranae 4 
LoDac 1.00 E-6 0.97 E-6 1.03 E-6 
MidDac 3.20 E-6 3.10 E-6 3.30 E-6 
Hi Dae 10.0 E-6 9.70 E-6 10.3 E-6 
Ranae 5 
LoDac 10.0 E-6 9.70 E-6 10.3 E-6 
MidDac 32.0 E-6 31.0 E-6 33.0 E-6 
Hi Dae 100 E-6 97.0 E-6 103 E-6 
Ranae 6 
LoDac 100 E-6 97.0 E-6 103 E-6 
MidDac 320 E-6 310 E-6 330 E-6 
HiDac 1.00 E-3 0.97 E-3 1.03 E-3 
Ranae 7 
LoDac 1.00 E-3 0.97 E-3 1.03 E-3 
MidDac 3.20 E-3 3.10 E-3 3.30 E-3 
Hi Dae 10.0 E-3 9.70 E-3 10.3 E-3 
Ranae 8 
Lo Dae 1 o.o E-3 9.70 E-3 10.3 E-3 
MidDac 32.0 E-3 31 .0 E-3 33.0 E-3 
Hi Dae 100 E-3 97.0 E-3 103 E-3 
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Leading Edge Disconnect the counter and connect the PM 3340 oscillo­
scope. Use the clock out as the trigger source, and press 
the AUTO SET key on the oscilloscope. 

The transition time of the leading edge will be measured, 
and you must carefully define the top and baseline to be 
able to calculate the 10 and 90 % levels of the pulse. 

From the fourth range on (1.1 µs) you must change to the 
PM 6680 counter again. Set the counter for "Rise/Fall 
Time A averaged" measurements, and set the trigger 
slope for positive edges. For the last ranges you must 
change to the PM 3340 oscilloscope again. 

Continue through the remaining ranges of the leading 
edge. 

7 - 14 Performance Check, Leading Edge 



Leadina Edae Min. Actual Max. Pass Fail 
Ranae 1 
Lo 2.0 E-9 1.8 E-9 2.2 E-9 
ML5.00 E-9 3.7 E-9 6.2 E-9 
Mid 8.00 E-9 6.6 E-9 9.4 E-9 
Hi 18.0 E-9 16.1 E-9 19.9 E-9 
Ranae 2 
LoDac 11.0 E-9 9.5 E-9 12.5 E-9 
MidDac 45.0 E-9 41.7 E-9 48.2 E-9 
HiDac 180 E-9 170 E-9 190 E-9 
Ranae 3 
LoDac 11 o E-9 104 E-9 116 E-9 
MidDac 450 E-9 427 E-9 473 E-9 
HiDac 1.80 E-6 1.71 E-6 1.89 E-6 
Ranae 4 
LoDac 1.10 E-6 1.04 E-6 1.16 E-6 
MidDac 4.50 E-6 4.27 E-6 4.73 E-6 
HiDac 18.0 E-6 17.1 E-6 18.9 E-6 
Ranae 5 
LoDac 11.0 E-6 10.4 E-6 11.6 E-6 
MidDac 45.0 E-6 42.7 E-6 47.3 E-6 
HiDac 180 E-6 171 E-6 189 E-6 
Ranae 6 
Lo Dae 11 o E-6 104 E-6 116 E-6 
MidDac 450 E-6 427 E-6 473 E-6 
HiDac 1.80 E-3 1.71 E-3 1.89 E-3 
Ranae 7 
LoDac 1.10 E-3 1.04 E-3 1.16 E-3 
MidDac 4.50 E-3 4.27 E-3 4.73 E-3 
HiDac 18.0 E-3 17.1 E-3 18.9 E-3 
Ranae 8 
LoDac 11.0 E-3 10.4 E-3 11 .6 E-3 
MidDac 45.0 E-3 42.7 E-3 47.3 E-3 
HiDac 90.0 E-3 85.5 E-3 94.5 E-3 
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Trailing Edge When you are finished with all the eight ranges of leading 
edge, the menu program continues with the measure­
ments of trailing edge. 

Here the PM 3340 oscilloscope must be used again. Con­
nect it as earlier and use the AUTO SET function to get a 
picture on the screen. 

The transition time of the trailing edge will be measured, 
and you must carefully define the top and baseline to be 
able to calculate the 10 and 90 % levels of the pulse. 

From the fourth range on (1 .1 µs) you have to change to 
the PM 6680 counter again. Set the counter for "Rise/Fall 
Time A averaged" measurements, and set the trigger 
slope for negative edges. For the last ranges you have 
to change back to the PM 3340 oscilloscope again. 

Continue through all the remaining ranges of the trailing 
edge. 
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Trailino Edoe Min. Actual Max. Pass Fail 
Range 1 
Lo 2.0 E-9 1.8 E-9 2.2 E-9 
ML 5.00 E-9 3.7 E-9 6.2 E-9 
Mid 8.00 E-9 6.6 E-9 9.4 E-9 
Hi 18.0 E-9 16.1 E-9 19.9 E-9 
Ranae 2 
LoDac 11.0 E-9 9.5 E-9 12.5 E-9 
MidDac 45.0 E-9 41.7 E-9 48.2 E-9 
HiDac 180 E-9 170 E-9 190 E-9 
Ranoe 3 
LoDac 11 o E-9 104 E-9 116 E-9 
MidDac 450 E-9 427 E-9 473 E-9 
HiDac 1.80 E-6 1.71 E-6 1.89 E-6 
Ranae 4 
LoDac 1.1 o E-6 1.04 E-6 1.16 E-6 
MidDac 4.50 E-6 4.27 E-6 4.73 E-6 
HiDac 18.0 E-6 17.1 E-6 18.9 E-6 
Ranae 5 
LoDac 11.0 E-6 10.4 E-6 11 .6 E-6 
MidDac 45.0 E-6 42.7 E-6 47.3 E-6 
HiDac 180 E-6 171 E-6 189 E-6 
Ranae 6 
LoDac 110 E-6 104 E-6 116 E-6 
MidDac 450 E-6 427 E-6 473 E-6 
HiDac 1.80 E-3 1.71 E-3 1.89 E-3 
Ranoe 7 
LoDac 1.10 E-3 1.04 E-3 1.16 E-3 
MidDac 4.50 E-3 4.27 E-3 4.73 E-3 
HiDac 18.0 E-3 17.1 E-3 18.9 E-3 
Ranae 8 
LoDac 11.0 E-3 10.4 E-3 11.6 E-3 
MidDac 45.0 E-3 42.7 E-3 47.3 E-3 
HiDac 90.0 E-3 85.5 E-3 94.5 E-3 
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Amplitude 
Parameters The next group of ranges in the menu program is the am­

plitude parameters. Change to the PM 3320 oscilloscope. 
Connect it to output A and use the clock out for triggering. 
The output pulse is a square wave with a period time of 
10 ms. 

Check the pulse amplitude in normal (NAM) and comple­
mentary (CMP) mode according to the program. 

The next function is the offset possibilities for the A chan­
nel, which is tested with minimum amplitude. 

Now you must move the oscilloscope connection from the 
A output to the B output channel to check the offset and 
the attenuation on this B output. 

You are now finished with the menu-guided part of the 
performance test. 

Press CLEAR/ESCAPE until you are out of the menu pro­
gram. 

Change the connection of the oscilloscope. You will now 
measure the levels of the clock pulse. The generator will 
now be set to give a symmetrical pulse with 10 ms period 
time. 

Change the TTUECL switch setting and also measure the 
additional two levels. 
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Amplitude Min. Actual Max. Pass Fall 

Parameters 
Amplitude Mode:NRM 
HiDac +3.170 3.08 3.26 
MidDac +6.580 6.38 6.78 
LoDac + 10.00 9.70 10.3 
Amplitude Mode:CMP 
HiDac +3.170 3.08 3.26 
MidDac +6.580 6.38 6.78 
LoDac +10.00 9.70 10.3 
Offset A 
HiDac -9.900 -9.76 -10.04 
MidDac 0.000 -0.04 + 0.04 
LoDac +9.900 +9.76 +10.04 
Offset B 
HiDac -9.900 -9.76 -10.04 
MidDac 0.000 -0.04 +0.04 
LoDac + 9.900 +9.76 + 10.04 
Attenuation 
-10dB +3.16 3.03 3.29 
-20dB + 1.000 0.93 1.07 
-30dB +0.316 0.27 0.365 
Clock out 
ECL-hiqh -0.8V -0.7 V -0.9 V 
ECL-low -1.7 V -1.8 V -1 .9 V 
TTL-hiah +2.5 V +2.3 V +2.7 V 
TTL-low 0 V -0.2 V +0.2 V 
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Burst Sync Out 

Burst Pulses 

Set the generator for internal burst. 
• Press the TRIGGER MODE key. 

• Select INTERNAL. 

• Select BURST. 

• Press the PULSE MODE key and select SQUARE 
WAVE. 

• Set pulse period to 100 ns. 

• Set burst period to 1 µs. 

• Set burst pulses to 4. 

Connect the PM 3320 oscilloscope to the A output and to 
the BURST SYNC OUT on the rear panel. Check that the 
BURST SYNC OUT pulse goes positive at the beginning 
of the A output pulse burst and returns at the end of the 
burst. See fig 7-1 

Burst sync out ... ,· ---. . .., __ ....,. 
Pulse output 

Burst ·period 

1 
Pulse period Burst pulses: 4 

Figure 7-1 Burst period and burst pulses 

Also check the levels of the Burst Sync Out pulse. High 
level will be -0.4 V and low level -0.8 V. 

• Set the PULSE PERIOD to 8 ns. 

• Set the DELAY to 8 ns. 

• Set the DURATION to 4 ns. 
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Burst Period 

External Input 

• Set the BURST PULSES to 0000. 

• Set CLOCK OUT to TTL level, and enable the out-
put. 

• Set the pulse mode to square. 

Change the number of pulses from Oto 10, and use the 
PM 3340 to check that the number of output pulses is cor­
rect. Check that the Burst sync out pulse remains "high" 
slightly longer than the burst pulses. 
• Press the TRIG MODE key. 

• Select MANUAL. 
• Select BURST. 

• Set PULSE PERIOD to 100 ns. 

• Connect PM 6680 to the clock output of PM 5781 
and set it for "TOT A/MAN" measurement 

• Set the number of pulses to 1111, 2222, and so on, 
up to 9999. 

• Check that a correct number of pulses are produced. 

• Press the TRIG MODE key. 

• Select INTERNAL BURST. 

• Set BURST PULSES to 1. 

Check that 1 pulse is produced every 8 µs. 

• Set the Burst Period to 10 s. 

Measure the period time with the PM 6680 counter con­
nected to output A. A difference of max. ± 20 ppm is al­
lowed; this means a minimum of 9.99980 s and a maxi­
mum of 10.00020 s. 

Connect a signal, with a high level of +0.5 V, and a low 
level of -0.5 V, with a duty factor of 10 %, and at 100 kHz 
to the External Input. 
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• 125 MHz 

• Press TRIG MODE. 

• Select EXTERNAL TRIG. 

• Set the trig level to -5.0 V. 

• Check that the TRIG'D indicator is ON. 

Use the "FAST VERNIER" key to increase the value up to 
-0.6 V, and check with the oscilloscope that there is no 
signal on CLOCK OUT, the indicator should remain ON. 

Use the VERNIER key to increase the value up to -0.4 V 
and check that there is a signal now. The indicator should 
be flashing. 

Use the VERNIER key to increase the value up to +0.4 V 
and check that there is output signal. The indicator should 
still be flashing. 

Continue with the VERNIER key up to +0.6 V. There 
should be no output signal, and the indicator should be 
OFF. 

Continue with the VERNIER key to +5 V and check that 
there is no output signal. The indicator should remain 
OFF. 

• Set the TRIG LEVEL to O V. 
• Change the signal source to 125 MHz, symmetrical 

signal of 500 mVpp. 

• Check with the PM 6680 counter that there is an out­
put signal of 125 MHz. 

• Gate and Slope • Press TRIG MODE. 

• Select EXTERNAL GATE 

Use the LF oscilloscope to check that there are output 
pulses during the positive part of the external input signal. 
• Select NEGATIVE SLOPE. 
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• Burst 

• Duration 

Check that there are output pulses during the negative 
part of the input signal. 

• Press the TRIG MODE key. 

• Select EXTERNAL BURST. 

Check that the burst starts after the negative edge of the 
external input pulse. 

• Press the TRIG MODE key. 

• Select EXTERNAL DURATION. 

• Select POSITIVE SLOPE . 

Check that there is the same duty factor on the output of 
PM 5781 as on the external input signal. 

You are now finished with the performance check, and 
there must be no check marks in the Fail column. 
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Specifications 

Specifications apply with all outputs termi­
nated with 50 n load resistance. 
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Inaccuracy and 
repeatability error 

specifications 

Temperature 20. 30°c 1) 
Range 

Period 3): ± 3%± 0.5ns 

Period 4): ±0.1% 

Delay: ±3%±1ns 

Duration: ±3%± 1ns 

Transition ± 5%± 1ns 
Times: 

High and Low ± 1% of level 

o. so•c After Internal Repeatability 
callbratlon 2) Error 
Tvnical Values Tvoical Values 

± 5%± 0.5ns ± 1%± O.Sns ± 0.5ns 

±0.1% +0.1% ±0.1% 

±5%± 1ns ± 1%± 1ns ±0.5% 

±5%± 1ns ± 1%± 1ns ±0.5% 

±8%±1ns ±3%± 1ns ±1% 

± 1% of level ± 1% oflevel ± 0.5% of level 
Levels: ± 2.5% of amplitude ± 3% of amplitude ± 2% of amplitude ± 0.5% of amplitude 

± 40 mV ±60mV 

Burst Repetl- ± 20 ppm ± 20 ppm 
tlon Period 

1) 

Manual calibration is possible for another 
operating temperature range through a 
menu-and-cursor driven procedure, acces­
sible via the front panel. The 20°c to 30°C 

specifications apply within ± 5°C from the 
actual calibration temperature. 

2) 
The enhanced accuracy version of 
PM 5781 features built-in capabilities for in­
ternal calibration. The specified inaccura­

cies apply within ± 5°C from the actual cali­
bration temperature for 24 hours. 
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±20mV ±20mV 

± 20 ppm ± 20 ppm 

3) 
After the 5th pulse in each burst in Gate and 
Burst Modes. 

4) 
In Internal Trigger Mode with Period Control 
on. 



Time Parameters 

Specified at 50 % of pulse amplitude at mi­
nimum transition times. 

Pulse Repetition Period 
Range: 8 ns ... 10 s ·) 

Programming Resolution: 
Internal trigger mode; 4 digits 
Gate and burst modes; 3 digits 

JltterRMS: 
0.1 % + 50 ps for period times <1 µs. 
0.03 % for period times >1 µs 
·) In internal burst mode, with only 1 pulse 
per burst, the period range is extended up to 
4000 s 

Pulse Delay 
Range: 8 ns ... 100 ms 

Programming Resolution: 3 digits 

JltterRMs: 0.1 % + 50 ps 

Pulse Duration 
Range: 4 ns ... 100 ms. 

Programming Resolution: 3 digits 

JltterRMS: 0.1 % + 50 ps 

Duty Factor: Up to 50 % in normal mode. 
Approaching 100 % in complementary 
mode 

Constant Duty Factor 
Repetition period and pulse duration trak­
ked. 

Range: 0 % ... 50 % in normal mode. 
50 % ... 100 % in complementary mode 

Preset Burst 
Range: 1 ... 9999 pulses in each burst 

Internal Burst Repetition Period: 
1 µs .. .4000 s 

Programming Resolution: 
4 digits, min 1 µs 

External Burst Repetition Period: 
> 250 ns 

Transition Times 
(Between 10% and 90% of amplitude) 

Range: 2 ns ... 100 ms 
Minimum transition time, between 20 % and 
80 % of amplitude, is 1.4 ns. 
Leading and trailing edge transition times 
are independently programmable within 
each of the following ranges: 
2ns .. 20ns 10ns ... 200ns 100ns ... 2µs 

1 µs ... 20 µs 10 µs ... 200 µs 100 µs ... 2 ms 

1 ms ... 20 ms 10 ms ... 100 ms 

Programming Resolution: 3 digits 

System Delays 
Main Pulse Outputs 

Fixed trigger input to main output delays. 
External Trigger Mode: Approx. 35 ns 
External Gate Mode: Approx. 45 ns 
External Burst Mode: Approx. 60 ns 
External Duration Mode: Approx. 35 ns 
Applies in double pulse and square wave 
modes. Add programmed pulse delay in 
single pulse mode. 

Clock Output 
Pulse Advance: 
Approx. 8 ns ahead of main outputs in dou­
ble pulse and square wave modes. 
Approx. 8 ns plus programmed pulse delay 
ahead of main outputs in single pulse mode. 
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Outputs 

Main Pulse Outputs 

Outputs: 
2 channels, A (normal) and B (complemen­
tary) 

Pulse Modes: 
Single pulse, double pulse and square wave 

Output Mode: 
Normal/complementary; to make A comple­
mentary and B normal 

High Level Range: - 9.80 V. .. + 10.0 V 

Low Level Range: - 10.0 V. .. + 9.80 V 

Programming Resolutions: 10 mV 

Pulse Amplitude: 
0.2 V ... 10 V, being the difference between 
the high and low levels 

Offset Channel B: within ±10 v 

Preshoot, Overshoot, Ringing: 
± 5 % of pulse amplitude ± 1 O mV 

Source Impedance: 
50 n, reflection coefficient < 0.1 

Output Disable: 
Output signal connect / disconnect 

Level Limit: 
High and low levels can be limited lo pre­
programmed values 

Output Protection: 
Against short and open circuit 

Linearity: 
s ± 10% for transitions < 20 ns 

s ± 5% for transitions ~ 20 ns 
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Clock Output 
Pulse Levels Into 50 n: 

TTL; 
low 0 V, high 2.5 V (doubles when driving 
into open circuit) 
EGL; high - 0.8 V, low - 1.7 V 

Transition Time: 1.5 ns typically 

Source Impedance: 50 n 
Output Protection: 

Against short and open circuit 

Output Disable: 
Clock signal connect/disconnect 

Burst Sync Output 
Approx. 0.4 V pulse amplitude into 50 n 
from 50 n source during the pulse burst du­
ration 

Levels: high level - 0.4 V, low level- 0.8 V 



Input 

Frequency Range: DC ... 125 MHz 

Minimum Pulse Duration: 4 ns 

Sensitivity: 500 mVpp 

Dynamic Input Voltage Range: 
10 VPP within± 10 v 

Trigger Level Range: - 5.00 V ... + 5.00 V 

Programming Resolution: 1 0 mV 

Trigger Slope: positive or negative 

Input Impedance: 
1 MQ//45 pF or 50 n 

Max Input Voltage Without Damage: 
10 VAMS• 50 VAMS at 1 Mn and at< 10 MHz 

Trigger Modes 

Internal Triggering: 
Continuously repetitive waveform is genera­
ted 

Internal Gate: 
Internal burst generator enables the period 
generator synchronously, burst duty factor 
50% 

Internal Burst: 
Internal burst generator enables the period 
generator to provide a preprogrammed 
number of pulses (1 ... 9999) 

External Triggering: 
Each input pulse generates a single output 
pulse 

External Gate: 
External signal enables internal period ge­
nerator synchronously 

External Burst: 
Each input pulse generates a pre-program­
med number of pulses (1 ... 9999) 

External Duration: 
External signal generates an output signal 
with same duration and repetition rate and 
selectable transition times and output levels 

Manual: 
Simulates an external input signal 
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Features 

Front Panel Displays 

Alphanumeric Display: 
A 2 lines x 40 characters alphanumeric LCD 
display with backlighting. The display shows 
all 1 O pulse parameters simultaneously. The 
display is also used for various function se­
lection and error messages 

Bus Status Display: 
An LED display shows bus states; REMO­
TE, LLO, ADDR (listen / talk) and SRQ 

Trigger Mode Display: 
An LED display shows trigger mode 

Setting Number Display: 
An LCD display shows setting number 

Pulse Mode Display: 
An LED display shows main pulse output 
mode 

Nonvolatile Memory 
Internal battery-backed RAM is used to save 
settings. Current setting is saved on power down 

Power On: 
Last setting is activated when the power is 
switched on (output disabled) 

Settings: 
49 co"1)1ete instrument settings can be sa­
ved and recalled 

Macros: 
Up to 20 macros can be defined and saved 

Error Handling 

Error Detection: 
Erroneous settings are detected and error 
messages are displayed 
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Autoset: 
Erroneous settings are easily corrected with 
the AUTOSET key 

Track 
A change of one pulse parameter value can 
automatically cause other parameters to fol­
low proportionally. E.g. tracking of pulse pe­
riod and duration results in a pulse with con­
stant duty factor 

Lock 
Unintentional changes of numerical para­
meter values can be prevented by the lok­
king facility 



Enhanced Accuracy 
Version PM 5781/02 

The enhaced accuracy version includes cir­
cuitry that can measure pulse parameters. 
The internal frequency- and voltage referen­
ces, that are part of this measuring system, 
can be made accessible via the front panel 
to enable external traceability of the internal 
calibration function. 

Parameters: 
Period, delay, duration, leading and trailing 
edges, high and low levels, and offset B. 

Time for Self-Callbratlon: 
Approx. 3 min. 

Inaccuracy: 
See table on page 8-2. 

IEEE-488 Capabilities 

All functions and parameters are program­
mable. The interface complies with the re­
quirements of the IEEE-488.1 - 1987 and 
IEEE-488.2 - 1987 Standards 

Interface Functions: 
SH1, AH1, T6, l4, SR1, Rl1, PPO, DC1, 
DT1, CO, E2 

Address Range: 

0 ... 30, set via front panel entry 

Address Time: 17µs 

Times for bus transfer of settings: 
Complete Parameter Set: 

3 ms (binary format) 

Single Command: 600 µs 

Times to Implement settings (ErrorCheck 

and DlspMode Off): 

Complete Parameter Set: 
50 ms (binary format) 

Single Command: 30 ms 

•RCL: 15 ms 

Acknowledgement of complete execution is 

possible with •OPC? command or service 
request signal. 

GET Time: 

360 ns (DAV to H.W. line trigger) 

GET with Aaddresslng: 19 µs 
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General Specifications 

Environmental Conditions 
Meets environmental requirements of MIL­
T-28800D Type Ill, Class 5 as follows. 

Calibration Interval: 1 year recommen­
ded, 2 years recommended for version with 
built- in calibration facility 

Warm-Up Time: 
30 min to reach specified performance 

Ambient Temperature: 
Operating; o•c ... +50 •c. 
Nonoperating; -20"C ... +70°C 

Altitude: <4600 m (15000 It) 

Humidity: <95% RH, o•c ... 30°C 

Vibration: Operating; 15 min along each of 
the 3 major axis, 1 0 Hz ... 150 Hz, 0.33 mrrw 
amplitude and 2 g max. acceleration 

Shock: Operating; 3 shocks along each of 
the 3 major axis, half-sinewave, 6 ms dura­
tion and 40 g acceleration pulses 

Bench Handling: MIL-STD-810D method 
516.3, procedure VI 

Safety: CSA Bulletin 556B certified and 
Philips certification to comply with IEC 348, 
Class 1 requirements 

Power Requirements 
100, 120, 220, and 240 V ± 10 %, 
48 Hz ... 420 Hz, 200 VA 

Dimensions and Weight 
Width: 440 mm, (17.3 in), excluding 19" 

rack mount brackets 

Height: 89 mm, (3.5 in) 

Depth: 500 mm, (19.7 in) 
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Weight: Net 12 kg (26.5 lbs), Shipping 
15.5 kg (33 lbs) 

Ordering Information 

• Models 

PM 57811011 Pulse Generator with Front 
Panel Connectors 

PM 5781/012 Pulse Generator with Rear 
Panel Connectors 

PM 5781/021 Pulse Generator with Front 
Panel Connectors and built in calibration facility 

PM 5781/022 Pulse Generator with Rear Pa-
nel Connectors and built in calibration facility 

• Included Accessories 
1 Power Cord 

1 Bench-Top Conversion Kit 

1 Operators' Manual 

3 IEEE 488 Pocket Guides 

• Optional Accessories 

PM 9613: Rack-mount Slide Kit 

PM 9581: 
50 Q Feed-ltroJr,jl Teminatia1; 3 W 

PM 9584: 
50 n T-Piece (matched pcmer splitter) 

PM 9585: 
50 n Feed-through Termination; 1 W 

PM 9588: 50 Q Coaxial Cable Set (5x 1 ns, 
4x2 ns, 3x3 ns, 3x10 ns) 

• Manuals 
4822 872 20002 Operators Manual (English) 

4822 872 25014 Service Manual (English) 

4822 872 20003 Pocket guide (English) 
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Introduction 

This section is divided into six chapters aimed at different 
levels of reader knowledge. Interface Functions in chapter 
10 and System Functions in chapter 11 can be disre­
garded by the experienced user. 

Programming the PM 5781 in chapter 12 contains hints 
on how to get going with this particular instrument, how to 
make programs execute fast etc. 

Chapter 13, Command reference is the 'Programmers Ref­
erence' section of this manual with complete information on 
all commands. 

Chapter 14 contains an alphabetical subset of chapter 12. 
Chapter 14 contains only: Shortform description of func­
tion and Command syntax. 

Programming examples. in chapter 15, contains exam­
ples of typical programs for a wide variety of applications. 
These programs are written in GW-basic. They can be 
used as they are on an IBM PC compatible controller with 
a PM 2201 interface board. 
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Conventions 

Syntax 
Specification Form This manual uses the EBNF notation for describing syn­

tax. This notation uses the following types of symbols: 

• Printable 
characters: 

• Non printable 
characters: 

• Specified 

Printable characters like Command headers etc. are 
printed just as they are, e.g. Period means that you should 
type PERIOD. 

Two non-printable characters are used: , , indicates the 
space character (ASCII code 32) and .J indicates the new 
line character (ASCII code 10). 

expressions: < > Symbols and expressions that are further specified else­
where in this manual are placed between the<> signs. 
E.g. <Dec. data.>. The following explanation is found on 
the same page: "Where <Dec. data> is a four digit number 
between 0.1 and 8• 1 o-9·" 

• Alternative 
expressions giving 
the same result: I Alternative expressions giving the same result are sepa­

rated by a forward slash/, e.g. Duration/Dur/Width means 
that you can use either Duration or Dur or Width to select 
the same function . 

.Extended .Backus-Naur Eorm 
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• Alternative 
expressions giving 
different result: I 

• Grouping: ( ) 

• Optionality: [ J 

• Repetition: { } 

• Equality: = 

Syntax example: 

Alternative expressions giving different results are sepa­
rated by I. E.g. OnlOff means that the function may be 
switched on or off. 

Example: TRIGSLOPE (POSINEG) specifies the com­
mand header TRIGS LOPE followed by a space character 
and either POS or NEG. 

An expression placed within [ ] is optional. 

Example:SETINCREMENT I, , Parameter] 

means that command SETINCREMENT may or may not 
be followed by a space character and a parameter. 

An expression placed within { } can be repeated zero or 
more times. 
Example: DELMEM, ,<No.> {,<No.>} specifies a se­

quence of one or more numbers after the DELMEM 
command. 

Equality is specified with = Example: <Separator> = , 

The procedure of deleting one, several or all front panel 
settings from the memory is described as: 

DeleteMemory/DelMem { ( <No.> IAII) , } 

Where <No.> is a number between 1 and 49. 

Describing the same function as a Flow Diagram will re­
sult in: 

De!Mem 
Delete Memory 
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Summary 

SH1 andAH1 

What Can I Do with the Bus? 

All the capabilities of the interface for the PM 5781 are ex­
plained below. For a complete description of all GPIB-in­
terface functions, read the "Philips Instrumentation-Sys­
tems Reference-Manual", ordering No. 9499 997 00411. 

Descriotion Code 
Source handshake SH1 
Acceotor handshake AH1 
Control function co 
Talker Function T6 
Listener function L4 
Service reauest SR1 
Remote/local function RL1 
Parallel ooll PPO 
Device clear function DC1 
Device trinner function DT1 
Bus drivers E2 
Source and Acceotor Handshake SH1, AH1 

Means that the pulse generator can exchange data with 
other instruments or a controller, using the bus hand­
shake lines; DAV, NRFD, NADC. 
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Control Function, 
co 

Talker Function, 
T6 

Listener Function, 
L4 

Service Request, 
SR1 

Remote/Local, RL 1 

The pulse generator does not function as a controller. 

The pulse generator can send responses and the results 
of its measurements to other devices or to the controller. 
T6 means that the pulse generator has the following func­
tions: 

- Basic talker. 
- No talk only. 
- It can send out a status byte as response to a serial 

poll from the controller. 

- Automatic un-addressing as a talker when it is ad­
dressed as a listener. 

The pulse generator can receive programming instruc­
tions from the controller. L4 means that the generator has 
the following functions: 
- Basic listener. 
- No listen only. 

- Automatic un-addressing as listener when addressed 
as a talker. 

The pulse generator can call for attention from the control­
ler, e.g. when a measurement is completed and a result 
is available. 

You can control the pulse generator manually (locally) 
from the front panel, or remotely from the controller. The 
LLO, local-lock-out function, can disable the LOCAL but­
ton on the front panel. 
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Parallel Poll, PPO The pulse generator does not have any parallel poll facil­
ity. 

Device Clear, DC1 The controller can reset the pulse generator via interface 
message DCL (Device clear) or SDC (Selective Device 
Clear). 

Device Trigger, DT1 You can trigger the generator, as specified by the *DDT 
command, from the controller via interface message GET 
(Group Execute Trigger). 

Bus Drivers, E2 The GPIB interface has tri-state bus drivers. 
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About this Chapter 

Relationship 
IEEE-488.1 to 
JEEE-488.2 

• Identification of 

Introduction 

This chapter describes the operation of instruments that fol­
low the IEEE--488.2 standard. This chapter also describes 
the operation of Fluke system-compatible instruments. 
This chapter is NOT a complete description of IEEE-
488.2, but it is an introduction for the user of the IEEE-
488.2-compatible instrument PM 5781 in GPIB-controlled 
environments. 

The IEEE--488.2 standard does not replace IEEE-488.1 
but is an addition to it. Instruments compatible with IEEE-
488.2 must also be compatible with I EEE--488.1 , but 
IEEE-488.1 compatible instruments may not conform to the 
IEEE--488.2 standard. 

the Main Subjects The IEEE--488.2 standard specifies the higher interface lay­
ers within instrumentation systems using GPIB interfaces. 

IEEE-488.1 
Functions IEEE-488.2 specifies more precise rules in the applica­

tion of an IEEE-488.1 interface. IEEE--488.2 restricts the 
number of alternatives allowed when designing IEEE-
488.1 interfaces. For instance, IEEE-488.2 instruments 
must have a Remote Local function with a "return-to-local" 
key (complete capability), where IEEE-488.1 must not. 

IEEE 488.2 adds new requirements to several IEEE-488.1 
interface functions, e.g., the IEEE-488.1 source handshake 
protocol does not prevent the talker from sending data when 
there are no listeners on the bus whereas 488.2 Source 
Handshaking prevents data bytes from being lost. 
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Message Exchange 
Control Protocol This protocol specifies the message exchange between 

the controller and device. The protocol specifies, for in­
stance, exactly how a device shall handle program and re­
sponse messages it receives from and sends to a control­
ler. The protocol uses queries and commands. Queries 
are program messages which order the device to send a 
response. Commands will not cause the device to gener­
ate a response. 

Unlike older instruments it is, therefore, always necessary 
to send a query to get an answer from the instrument. The 
previous practice of just doing a "read" when a result was 
wanted does not work with the new protocol. 

The message exchange control protocol specifies the or­
der of execution of program messages. It defines several 
categories of errors exactly, such as command errors, 
query errors, execution errors, and device specific errors. 
The protocol demands that the device report any violation 
of the IEEE-488.2 rules to the controller, even when it is 
the controller that breaks these rules. 

Syntax Definitions IEEE-488.2 also specifies the syntax of program and re­
sponse messages. The new standard does not change 
the basic ideas from the previous standardized syntaxes 
for instrumentation systems, but it changes the terminol­
ogy and coding rules somewhat. IEEE-488.2 introduces 
compound headers, which makes the coding of complex 
message structures easier. New types of messages such 
as common program messages, query and command 
messages, etc .• live up to the demands of modern instru­
mentation systems. A broad range of data types can be 
used for parameter notation to support many applications. 
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Allowing the syntax to forgive variations in program data 
makes it user friendly. For instance you can send program 
messages in any mixture of upper- and lower- case alpha 
characters. You can send decimal data to the device in 
any notation form (with or without a decimal point, expo­
nent, etc.). The data may be preceded by leading spaces 
and followed by a suffix for additional unit specification. A 
similar approach applies to the ending of messages; You 
may use several different terminator formats as long as 
the device is able to determine the end of a message un­
ambiguously. 

Status Reporting IEEE-488.2 greatly improves the status reporting struc­
ture. The IEEE-488.1 standard requires the device to 
send a status byte only as the response to a serial poll. 
This limited specification resulted in a lot of different im­
plementations, e.g., some instruments reported condi­
tions and other instruments reported events in the 
status byte. The status byte bits where also reset at differ­
ent times. 

The IEEE-488.2 status byte has an overlying status re­
porting structure, containing events in the layer above the 
status byte, and optionally containing conditions in the 
layer above the events. This structure has several com­
monly reported events standardized, e.g., several error 
events, power-on event, etc .. These events are summa­
rized in the status byte. The status reporting structure also 
makes the reporting of device-specific events easier. 
Several common program messages support this status 
reporting structure, e.g., commands for clearing the status 
reporting structure, selecting which events are to be sum­
marized in the status byte by programming Enable regis­
ters, permitting certain status byte bits to generate serv­
ice request by programming the service request enable 
registers, reading the standard event registers, etc. 

11-4 System Functions, Introduction 



Common Program 
Messages IEEE-488.2 defines an extensive range of common pro­

gram messages supporting commonly used functions. A 
subset of the common program messages are mandatory 
in all IEEE-488.2 compatible instruments. 

With the common program messages it is possible to 
identify the device (manufacturer, model, and type num­
ber, etc.) and to determine the available options. It is also 
possible to let the device do a calibration cycle or an in­
ternal self test. Other features are common queries for the 
current instrument settings, or asking if an operation is 
completed. Other standardized program messages reset 
the device functions and trigger device actions. 

Common program messages that support macros are 
also available. A macro may contain complex message 
structures stored by the user in the instrument. Sending a 
simple command (macro label) executes this complex 
message structure. Other common program messages 
control storing of the current instrument settings in the 
controller. You can use these instrument settings again to 
set up the instrument for the same measurements. 
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Description of the 
Functions 

• Message 

Message Exchange 

The protocols of IEEE-488.2 define rules for the commu­
nication between the controller and the instruments. This 
includes defining when instruments should send re­
sponse messages, when the controller can send program 
messages, and also what happens when the units do not 
follow the protocol. 

Program Messages 

Controller 

Response Messages 

Commands 

Queries 

Device 

The controller sends programming messages to the de­
vice. A program message may consist of commands 
and/or queries. Queries require the device to send a re­
sponse message. Commands will not cause the device to 
send any response message. Queries differ from com­
mands by the appended "?". 

Exchange Model The following functional elements are the base of the protocol: 

Input ·B Execution 
Buffer Control Device 

Functions 

Output Response 
Queue Formatter 

Fig 11-1 Simplified Message Exchange Model 
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Input Buffer. When you address the instrument as a lis­
tener, the bus interface receives message bytes from the 
controller and places them in the input buffer before parsing 
and executing them. The input buffer is large enough to hold 
a typical program message from the controller. This al­
lows the controller to proceed with sending program mes­
sages to another instrument, while the first instrument is 
parsing and executing the commands from its input buffer. 
The input buffer of the PM 5781 can hold 128 characters. 

Parser. The parser removes the data bytes from the input 
buffer. It interprets the data and translates it into internal 
device codes, which it passes on to execution control. The 
parser checks if the received data has the correct syntax 
and reports command and query errors. It detects 
whether a program message is a command or a query. If 
it is a query, the message exchange control function will 
allow the device to send a response message. 

Execution Control receives successfully parsed mes­
sages and determines if a command can be executed in 
the current state of the instrument. If the execution control 
finds a parameter that is out of range, or if the current set­
tings do not allow execution of a requested com­
mand/query, it will report an execution error. 

Device Functions. This block contains all the device­
specific functions and features of the PM 5781. It receives 
executable messages from the execution control block 
and makes the requested operations. It also supplies the 
response formatter with response data as a result to valid 
queries received. The device function block detects and 
reports internal operating faults. 

Response Formatter. The PM 5781 will only give a re­
sponse after receiving a valid query. The device functions 
block will do the operation requested by the query and 
then send the internal response data to the response for-
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Protocol 
Requirements 

matter. From the internal response data the response for­
matter builds response message elements which follow 
the IEEE-488.2 syntax. Finally the response formatter 
places the formatted data as a response message into the 
output queue. 

Output Queue. This is the memory area where the instru­
ment stores all response messages until the controller 
reads them. The instrument removes the response mes­
sages from the output queue and sends them to the con­
troller when the controller addresses the instrument as a 
talker. The output queue can hold 128 characters. 

In addition to the above functional elements that process 
the data, the following characteristics of the message ex­
change protocol can be mentioned: 
- The controller must end a program message contain­

ing a query with a message terminator before read­
ing the response from the device (address the device 
as talker). If the controller breaks this rule, the device 
will report a query error. 

- The controller must read the response to a query in a 
previously (terminated) program message before send­
ing a new program message. When the controller vio­
lates this rule, the device will report a query error. 

- The instrument sends only one response message 
for each query message. If the query message re­
sulted in more than one answer unit, all answers will 
be sent in one response message. 

• Order of Execution Deferred and Coupled Commands 

Execution control collects commands until the end of the 
message, or until it finds a query or other special com­
mand· that forces execution. It then checks that the set­
ting resulting from the commands is a valid one: no range 
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Device Clear 

limits are exceeded, no coupled parameters are in con­
flict, etc. If this is the case, the commands are executed, 
otherwise an execution error is generated and the com­
mands are discarded. 
This partially deferred execution, due to the coupling be­
tween most of the pulse parameters, guarantees that: 
- All valid commands received before a query are exe­

cuted before the query is executed. 

- All queries are executed in the order they are re­
ceived. 

- The order of command execution is never reversed 
with respect to the order the commands were sent. 
At most, the execution times coincide. If it is vital to 
enforce the execution of one part of a program mes­
sage before a later part, the 488.2 command "*WAI" 
is used. 

Executing Commands 

Forces execution of all deferred commands received earlier 
in the same program message. All queries are executing. 

Immediate Commands 

These commands are executed immediately without exe­
cuting other commands first. After the immediate com­
mand has been executed, the pulse generator resumes 
execution of other commands from the input queue, ex­
cept if the immediate command is a command that resets 
the input queue (•AST). 

The Device Clear (DCL) or Selective Device Clear (SOC) 
command clears the input buffer and the output queue, re­
sets the parser, and clears any pending commands. 

The device clear commands will..no1: 
- Change the instrument settings or stored data in the 

instrument. 
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• When to Use a 
Device Clear 
Command 

Remote !Local 
protocol 

• Definitions 

- Interrupt or affect any device operation in progress. 

- Change the status byte register other than clearing 
the Message Available (MAV) bit as a result of clear­
ing the output queue. 

NOTE: Many older IEEE instruments, that where not 
IEEE-488.2 compatible, returned to the power-on 
default settings when they received a device clear 
command. IEEE-488.2 does not allow this. 

The Device Clear command is also useful to escape from 
erroneous conditions without having to alter the current 
settings of the instrument. The instrument will then dis­
card pending commands and will clear responses from 
the output queue. For example, suppose you are using 
the PM 5781 in an automated test equipment system, 
where the controller program returns to its main loop on 
any error condition in the system or the tested unit. In or­
der to ensure that no unread query response remains in 
the output queue, and no unparsed message remains in 
the input buffer, it is wise to use the Device Clear com­
mand. (Such remaining responses and commands could 
influence later commands and queries.) 

Remote Operation 

When an instrument is in Remote Operation, all local con­
trols, except the local key, are disabled. 

Local Operation 

An instrument is in Local Operation when it is not in re­
mote mode as given above. 
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Local Lock Out 

I addition to the remote operation state, an instrument can 
be set to remote with 'Local Lock Out'. This disables the 
return-to-local button. In theory the state local with local 
lock out is also possible; then all local controls except the 
return-to-local key is active. 

The PM 5781 In Remote Operation 

When the PM 5781 is in Remote Operation, it disables all 
its programmable local controls. 

The PM 5781 in Local Operation 

When the PM 5781 is in Local Operation, the instrument 
is fully programmable both from the front panel and from 
the bus. If a bus message arrives while a change is being 
entered from the front panel, the front panel entry is inter­
rupted and the bus message is executed. 
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Basic Message 
Structure 

Message Unit 
Structure 

Syntax and Coding of Messages 

The basic message structure is shown in the following two 
syntax diagrams. This structure is valid for the messages 
from the controller to a device (program messages) and 
the messages from the device to the controller (response 
messages) 

Unit 
Separator 

Message Message 
__ u_n_it_ .. , · Terminator 

Fig. 11-2 Basic Message Structure 

Header 
Separator 

Data 
Separator 

Fig. 11-3 Message Unit Structure 

The syntax diagrams for program messages shows many 
more variations than those for response messages since 
instruments listen in a more flexible manner than they 
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send. To keep the syntax diagrams readable this section 
will not show all the variations, but a few examples are 
given to show some differences. To learn what the proto­
col allows, please refer to the official IEEE Standard 
488.2-1987. 

Program Messages Features: 

• Program message 
syntax 

- Forgiving syntax. 

The following syntax diagram shows the structure of a 
program message. The syntax matches the basic struc­
ture of a message given above. However, in this diagram 
the (program) message unit is integrated into the syntax 
of the complete (terminated) program message. 

Program 
Message unit 

Separator 

Program 

Program 
Data 

Separator 

Program Header Program 
Data 

Program 
Message 

Terminator __ H_e_ad_e_r_ , . Separator 

Fig 11-4 Syntax, Terminated Program Message 

Note that you may omit data fields, and use only a header. 
The program messages can be split up into two groups: 
Commands: Do not allow the device to generate a re­

sponse. 
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Queries: Require the device to generate a response. A 
question mark "?" ends the program header. For ex­
ample "*IDN?". 

There are three types of program headers: 
- Simple Header. Device specific program message 

which contains a single header (mnemonic). 
- Common header. Common (IEEE 488.2 defined) pro­

gram message which starts with •. 
- Compound header. (Not used in PM 5781.) Device 

specific program message containing one or more 
program headers separated with a colon (":"). 

Examoles of Pro ram Headers 
Commands Queries 

Simole PERIOD PERIOD? 
Common •TRG •LRN? 
Compound (not OUTP: IMP 50 OUTP: IMP? 
used in PM 5781 

Note: When using compound headers, (not used in 
PM 5781) the 'command tree' determines the order 
of the headers. For instance, a root level command 
can always be parsed if it is the first command of a 
program message or if it is preceded by a colon. A 
leading colon or a program message terminator will 
reset the parser to the root level of the command 
tree. 
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Response 
Messages 

• Response 
Message Syntax 

Features: 

- Precise syntax 

- Header is optional, i.e., it allows data only. 

The following syntax diagram shows the structure of a re­
sponse message. The syntax matches the basic structure 
of the message, given above. However, in this diagram 
the (response) message unit is integrated into the syntax 
of the complete (terminated) response message. 

Response 
Header 

Response 
Message unit 

Separator 

Response 
Header 

Separator 

Response 
Data 

Separator 

Respons 
Data 

Response 
Message 

Terminator 

Fig 11-5 Syntax, Terminated Response Message 

• Message Data 
Coding 

Note that the header may be omitted, so that only data is 
output. 

Data transfer normally uses 7-bit ASCII coding. IEEE-
488.2 defines special data types to make it possible to 
transfer any 8-bit device specific code. 
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Separators and 
Terminators 

Data Formats 

Message 
Element 

Decimal Numeric 
Data 

Separator/ Code Example 
terminator 

Header space PER 0.1 
Separator character 

(. ' 
= ASCII-

code 32 
decimal) 

Unit separator 
' 

PER 0.1 ; DUR 0.01 
Data separator 

' 
OUTPUT ON,A,B 

Message .J OUTPUT OFF .J 
terminator .J ~ OUTPUT OFF .J ~ 

dab ~ 
' ' 

OUTPUT OFF ~ 

~ means that the data byte, dab, which is written with 
the ~ appended, is sent with the GPIB EOI line set 
true, which many controllers and instruments are able to 
use to detect the end of a message. 

The data formats can be split up into two groups: the data 
format for program data (sent to the instrument), and that 
for response data (sent from the instrument). 

The following four examples show the added tolerance in 
syntax for program data versus the precise syntax of re­
sponse data: 

Response Program Message 
Message 

NRf NRf f = flexible. NR1, NR2 or NR3 
can be used. 

Examples of the NR1, NR2 and NR3 are given under "Numeric Data": > 
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Message 
Element 

String Data 

Headers 

Header 
Separators 

• Character data 

Response Program Message 
Messaae 

enclosed in enclosed in double {") or single {') 
double quote ( " ) quote characters. 
characters 
only upper-case upper-case and lower-case alpha 
aloha can be mixed. 
one single space multiple white-space characters can 
character (. . = be used. The white-space includes 
ASCII-code 32 all ASCII-codes in the range 0-9 and 
decimal) 11-32 decimal. 

For parameters that can best be expressed mnemonically 
as short alphanumericals and/or numerals. 
- Alpha characters, digits, underscore 

example: PERIOD OUTPUT AUTO 

String data 

Useful to transmit text, for example, for printers, plotters, 
CRTs. 
- Any ASCII character{s) enclosed in single or double 

quote characters. If you want a quote inside the 
string of the same type as used to enclose the string, 
this quote must be doubled inside the string. 
Examples: 

"THIS IS '"'STRING"" DATA" 
"THIS IS 'STRING' DATA" 
'THIS IS "STRING" DATA' 

Expression data 
- Any printable ASCII character except # ' " { ) ; en­

closed in parentheses ( ). Expressions may be 
nested. 
Example: {A+BIC•3) 

- Specific program data elements except indefinite ar­
bitrary block data. 
Example: ("RESULT =";A:t:8(+3)) 
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• Numeric data 

• Arbitrary block 
data 

• Arbitrary ASCII 
response data 

Decimal data 

Program Data: NRf with possibility for suffix 

Example:0.032E+3 
(NR3) 

Response Data: 

032.0 
(NR2) 

32 
(NR1) 

PM 5781 responds with one digit, decimal point, deci­
mals, and an exponent 
Example: 8.25E-6 

Non-decimal data 

IEEE 488.2 allows the manufacturer of instruments to 
use hexadecimal, octal, and binary data. These are not 
used in PM 5781 . 

For transmission of any 8-bit codes 

Definite type #212cccccccccccc 

Where the first digit (2) shows how many of the follow­
ing characters determines the length of the block 
data. The following digits shows that this block con­
sists of 12 characters. 

Indefinite type #0ccccccc 11 ~ 

Only allowed at the end of a terminated response mes­
sage. 

Any ASCII byte except nl 
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Status reporting 
model 

Status Reporting 

This section handles the status reporting features of the 
device. Figure 11-6 shows a block diagram for the IEEE-
488.2 Standard Status data structure. The status model is 
based on reporting ~ or _queue status. An event is a 
transition of a device condition. The events and the device 
conditions may be represented in registers (event and 
condition registers) , but may also be logical states of the 
hardware. An example of an event is when an error occurs 
in the device. 

By programming the Event Enable Register, you can se­
lect which events in the event registers the instrument 
should summarize, (logical OR) into the IEEE-488.1 
status byte register. 

The instrument summarizes the events from the standard 
event status register in the Event Status Bit (ESB-bit 5) 
and the events from a device defined event status register 
in one of the bits 0, 1, 2, 3 or 7 (see fig. 6). 

When you read the event registers. by using the related 
query, you will also clear the registers you read. You can 
also clear them with the •CLS (Clear Status) command 
which clears all event registers. 

You can clear an event enable register by programming it 
with a value of zero. Power-on clears all event enable reg­
isters and the service request enable register, if the 
power-on status clear flag is set TRUE. (See the common 
command •PSC.) 

The not-empty-status of the output queue is reflected in 
the message available (MAV) bit (bit 4). 
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You can select which status byte bits will cause the device 
to generate a service request (setting the ROS bit TRUE) 
by setting bits in the service request enable register. See 
:t:SRE in the 'Command reference' chapter. 

You can read the status byte using a serial poll or the 
:t:STB? query. This will not affect the contents of the 
status byte (except the ROS bit when read by serial poll). 

The instrument clears only the summary message bit 
(standard or device defined) in the status byte when you 
clear or read the related event register, or if a queue 
model status data structure is tied to the summary bit, 
when the queue is empty. 
Example: The instrument clears the MAV-bit in the 

status byte register when the output queue is empty, 
i.e., when it has sent the complete response mes­
sage. 
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I 
Service 
Request 

Generation 

PON UR CME EXE ODE YE RQC OPC 

Logical 

OR 
& 

Standard Event 

Status Register 

•ESR? 

Standard Event 

Status Enable 

Register 
·ESE<NRf> 
•ESE? 

1.___. 
Output 

Queue 

Output Queue not empty 

Status Byte Register 

1,....i..A.v....,.3 .... 2...,_....,o_. < ... read by ·srB? 

& 
Service Request 

Enable Register 
•SAE <NRf> 

"SAE? 

Fig 11-6 Overwiew of Standard Status Data Structures 

All bits (except bit 6, ROS) in the status byte register are 
summary messages. Each summary bit summarizes an 
overlying status data structure. An example of a register 
model overlying status data structure is given in figure 
11-7. 
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Device Slalus Conlinously Monilored 

n n-1 

@ Device Condition Register 

Transition FIiter selects which 
_ ...,._..__. transitions ol condilion bits will 

sel corresponding event bits. 

& 

& 

• = I or I or bolh. 

Device Event Status Register 
(Latched conditions) 

Event Status Enable Register 
Selects wh,ce Events can set 
the Summary message 

Fig. 11-7 Model of Overlying Status Data Structure 

Summary messages always track the status of the asso­
ciated status data structure. Reading the status byte reg­
ister by serial poll or by •STB? does not clear its sum­
mary bits. The instrument clears a summary bit only when 
it clears the associated event register or queue (see figure 
above). 

11-22 System Functions, Status Reporting 



Service Request 
and Reading of the 
Status Byte 

• Selecting a 
Summary 
Message to 
Generate SRO You can program the service request enable register 

(•SRE <number>) to select which summary message(s) 
in the status byte register will cause the device to gener­
ate a service request and as a result, set the ROS (re­
quested service) bit in the same register. When a service 
request occurs, the SRQ line of the G Pl B will be activated. 
Whether or not the controller will react on the service re­
quest depends on the controller program. The controller 
may be interrupted when a service request occurs or it 
may regularly test the SRQ line, or the controller may not 
react at all. 

Example: •SRE 16 

This sets bit 4 (16=24
) in the service request enable reg­

ister (see figure 11-6). The instrument ANDs this bit with 
the corresponding bit (bit 4 = MAV) in the status byte reg­
ister. It directs the result to the input of a logical OR, the 
output of which sets the MSS (Master Summary Status) 
bit. Now when a response message is available in the out­
put queue, it sets the MAV bit TRUE. As a consequence, 
it sets the MSS bit TRUE and generates a service request 
by setting the RQS {requested service) bit TRUE. When 
the GPIB controller reacts to the service request with a se­
rial poll, the instrument resets the ROS bit FALSE. When 
a new service request occurs the instrument sets the ROS 
bit TRUE again. The MSS bit remains TRUE after these­
rial poll. When the GPIB controller reads the response 
message from the device, the instrument empties the out-
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put queue and resets the MAV bit. This also resets the 
MSS bit if MAV was the only enabled summary message. 

You can read the status byte register in two ways: 
- Using the Serial Poll (IEEE-488.1 defined). 

Response: 
Bit 6: ROS message, shows a service request. 
Other bits: Summary messages (same as using 
•STB?) 
A serial poll sets the ROS-bit FALSE, but does not 
change other bits. 

Using the common query •STB? 
Response: 
Bit 6: MSS message, shows that there is a reason 
for service request. 
Other bits: same as using serial poll. 
Reading the response will not alter the status byte. 

The above does not completely explain the difference be­
tween the MSS and ROS bits. An IEEE-488.2 defined 
synchronization mechanism takes care of not losing a 
~ reason for service request, while a serial poll is in pro­
gress. That is, during a serial poll, the instrument may not 
yet have removed the current service request when a new 
reason for service request occurs. It sets the MSS bit 
TRUE, but it holds off the new service request until it has 
finished the current serial poll. The instrument now carries 
out the service request and sets the ROS bit TRUE. Now 
the controller can react to the new service request. 
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Standard Event 
Status Register 

• Bit Definitions 
PON URO CME EXE DDE QYE ROC OPC 

Power ON 
User Request 
Command Error 
Execution Error 
Device Dependent Error 
Query Error 
No1 used (Reques1 Con1rol) 
Operati0f1 Complete 

Bit 7 - Power On (PON) 

Fig. 11-8 

Standard Event 
Status Register 
'ESR 

Shows that the device's power supply has been turned off 
and on (since the last time the controller read or cleared 
this register). 

Bit 6 - User Request (URQ) 

Shows that the user has activated the URQ signal. This bit 
will be set regardless of the remote local state of the de­
vice. The purpose of this signal is, for example, to call for 
the attention of the controller by generating service re­
quest. (How the URQ signal will be activated is device de­
pendent. In PM 5781 all active keys will set the URQ sig­
nal, except reseVlocal). 

Bit 5 - Command Error (CME) 

Shows that the instrument has detected a command error. 
This means that the device has received data that violates 
the syntax rules for program messages. 
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• Using the 
Standard Event 
Status Register 

Bit 4 • Execution Error (EXE) 

Shows that the device detected an error while trying to 
execute a command (see 'Error handling' on page 11-45). 
The command is syntactically correct, but the instrument 
cannot execute it, for example because a parameter is out 
of range. 

Bit 3 • Device-Dependent Error (DOE) 

A device-dependent error is any device operation that did 
not execute properly because of some internal condition, 
for instance overload. This bit shows that the error was 
not a command, query, or an execution error. 

Bit 2 - Query Error (QYE) 

The output queue control detects query errors. The OYE bit 
shows for example the unterminated, interrupted and dead­
lock conditions. For more details see 'Error handling' on 
page 11-45.) 

Bit 1 - Request Control (RQC) 

Shows the controller that the device wants to become the 
active controller-in-charge. Not used in the PM 5781. 

Bit O - Operation Complete (OPC) 

The instrument sets this bit TRUE only in response to the 
operation complete command (•OPC). It shows that the 
device has completed all previously started actions. 

Reading: •ESR? This also clears the register. 

Example of response: "136" 

Explanation: 136 = 27 + 23 
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Device Defined 

Status Registers 

bit 7 = PON = Power-on 

bit 3 = ODE = Device Dependent Error 

Writing: Not possible 

Clearing: 

1. •CLS 
Use the •CLS command with caution: The com­
mand will not only clear the Event Status Register, 
but will clear all status data structures including the 
output queue. 

2. •ESR? 

The data structures can be registers or queues. IEEE-

488.2 defines the standard status data structures and the 
manufacturer of the instrument defines the Device De­
fined status data structures .. 

The standard status data structure #4 is a queue model 

structure (output queue), and the standard status data 
structure #5 is a register model structure (event status). 
They reflect thei_r summary message in the MAV and ESB 
bit of the status byte register respectively. 

The PM 5781 has two device-defined status registers: 

- Data structure #7 The "operation status group" sum­
marized in bit 7, OPR. 

- Data structure #3 The "questionable data/signal 
group" summarized in bit 3, QUE. 

These groups are 16-bits wide while the status byte and 

the standard status groups are 8-bits wide. 
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• Device-Defined 
Status Data 
Structure 

Device defined 

Standard 
IEEE 488.2~ I 

defined/'---.... 1 I /I Status~;;~~ 

Status Data lure #S 
Structure #7 

Summary Status 

Status Byte 
Register 

Ros.,_ ... _._, __ ..,.__,,_ .... ...,. ..... 
ESB MAV QUE 2 0 MSS.,......, _ _. ____ ....,. ___ _. 

Fig. 11-9 Device-Defined Status Data Structures (model) 

This model is the same as the model used for the stan­
dard event status, figure 11-6. The register model may in­
clude transition filters (see figure 11-7) for the creation of 
events derived from the device-defined conditions. 

PM 5781 uses status data structure #7, operation status 
group, and status data structure #3, questionable 
data/signal status group. 
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Device Status Continously Monitored 

15 14 

i;i i i 1 •,-1•s•11"'"4•1• 
Summary Message 
OPR bit in status byte 

Operation 
_.....,.._...,.. Condition register 

SOC? 

----.-.. Transition Filter 
SOPT selects positive transition. 
SONT selects negative transition. 

• = I or I or both. 

Operation Status Register 
..,..,..._-.• (latched conditions) 

SOEV? 

Standard Operation Status 
Enable Register 
Selects which Events can set 
the Summary message 
SOEN 

11-10 Status data structure 7 

PM 5781 status condition registers 

The condition register monitors the hardware and soft­
ware status of the device continuously. The register is up­
dated in real time and it can only be read. The operation 
status condition register is read with SOC?, and the ques­
tionable data/signal condition register is read with SOC? 
but they cannot be read during an on-going condition. So, 
use SRO to monitor conditions. 

PM 5781 transition filters 

The transition filter specifies if the beginning or the ending 
of a condition should set the corresponding bit in the 
Event Status register. Both transitions can be selected for 
one and the same condition. They can be set with: 
SOPT (Status) Operation Positive Transition Filter. 
SONT (Status) Operation Negative Transition Filter. 
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SQPT 
SQNT 

Status Questionable Positive Transition Filter. 
Status Questionable Negative Transition Filter. 

PM5781 Status Event Registers 

This register latches the events from the condition regis­
ters if allowed by the transition filter. The bits in this reg­
ister stay set until the register is read or cleared with the 
•CLS command (clear status). •CLS clears all event 
status registers, both the device defined and the standard 
defined. It is neither meaningful nor permitted to write to 
an event status register. The registers are read by: 
SOEV? (Status) operation event. 
SQEV? Status Questionable event. 

PM 5781 Status Event Enable Registers 

The enable register selects which bits of the event status 
registers should be summarized in the status byte. You 
can clear an event status enable register by programming 
it with a value of zero or by sending •CLS. 
NOTE: If a condition should be summarized in the 

status byte, the corresponding bit must be selected 
in both the transition filter and the enable register. 
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• Operation status 
group 

E~~ 
IWU WUP 

Initial Warm up (30 sec) 
Warming up (30 min) 

Settling (waiting for hardware to stabilize) 
Calibrating (Auto calibration in progress) 

I I 

ffi] 
Operation 

~~;Group 

SOEv? 
STL CAL 

11-11 Bits in the Operation Status register 

Bit 9 - Initial Warm-Up (IWU) 

This bit indicates that the voltages from the power supply 
in the pulse generator are stabilizing. The stabilizing proc­
ess continues 30 seconds from power on. 

Bit 8 - Warming Up (WUP) 

This bit indicates that the pulse generator is warming up. 
The warming up process continues 30 minutes after 
power on. 

Bit 1 - Settling (STL) 

This bit indicates the time it takes for the pulse generator 
hardware to stabilize after a change of pulse parameters. 
(For instance, can be used check that the period is prop­
erly regulated before measuring.) 

Bit O - Calibration (CAL) 

This bit indicates that the pulse generator is calibrating it­
self, i.e., the self-calibration routine has been activated. 

System Functions, Status Reporting 11-31 



• Questionable 
data/signal status 
group 

E 
Calibration temperature 
Calibration data 

CTO CDQ 

I I 
Frequency parameters questionable 
Time parameters questionable 
Voltage on output questionable 

- - G] Questionable Data/ 

~ ~ ~ ~~~ Status Group 

-- SOEv? 
FRO TIO VOO 

11-12 Bits in Questionable data register 

Bit 9 • Calibration Temperature Questionable (CTQ) 

The temperature inside the pulse generator is outside the 
range where the calibration is accurate. 

Bit 8 • Calibration Data Questionable (CDQ) 

The calibration data stored in the instrument is lost or 
faulty. The reason can be that the battery is discharged or 
that the default calibration data has been recalled. 

Bit 5 - Frequency Questionable (FRQ) 

The output frequency (period time) is of questionable 
quality. If period control is on, the period control loop may 
not be completed. If period control is off the warm up may 
not be completed, the temperature may be out of calibra­
tion range, or the calibration data may be bad. 

Bit 2 • Time Parameters Questionable (TIQ) 

The time parameters are of questionable quality. The warm 
up may not be completed, the temperature may be out of 
calibration range, or the calibration data may be bad. 

11-32 System Functions, Status Reporting 



• Queue status 
Data Structure 

Status of the 
Output Queue 

Bit O - Voltage questionable (VOQ) 

The output voltage is of questionable quality. The warm up 
may not be completed, the temperature may be out of cali­
bration range, or the calibration data may be bad. 

The queue model status data structure allows reporting 
sequential status. It is not used in PM 5781. The output 
queue with its associated MAV bit is an example of a 
queue model status data structure, although this is a staO:: 
dard. status data structure. (See figure 1111-88.) 

The MAV (Message Available) summary message is a 
standard IEEE-488.2 defined message, which appears in 
bit 4 of the status byte register. A '1 'in bit 4 (MAV summary 
message TRUE), shows that the instrument has data in 
the output queue. When the controller reads the data, the 
output queue will be emptied. For as long as the output 
queue holds one or more data bytes, the MAV bit in the 
status byte register remains TRUE. when all the data 
have been sent, the output queue is empty and MAV is set 
FALSE. 
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Power-On 

Identification 

Initialization and 
Resetting 

• Reset Strategy 

Setting Up the Instrument 

When the PM 5781 is turned off the battery back up of the 
internal memory stores the setting. When the PM 5781 is 
turned on, the previous setting is displayed. 

The outputs are always disabled when the generator is 
switched on to avoid damage to connected equipment. 

If the power-on status clear flag in the instrument is set 
FALSE, power-on does not clear the •SAE and the 
•ESE registers (see 'Command reference' chapter, 
•PSC). 

If the power-on status clear flag in the instrument is set 
TRUE, all condition registers and all enable registers will 
be cleared, but not the transition filters. 

Use •ION? to identify the instrument and •OPT? to iden­
tify which options are installed. (See 'Command refer­
ence' chapter, •ION? and •OPT?) 

There are three levels of initialization. 
1. Bus initialization 

2. Message exchange initialization 

3. Device initialization 

Bus initialization 

This is the first level of initialization. The controller pro­
gram should start with this which initializes the IEEE inter­
faces of all connected instruments. It puts the complete 
system into remote enable (REN-line active), and the con-
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troller sends the interface clear (IFC) command. The com­
mand or the command sequence for this initialization is 
controller and language dependent. Refer to the user 
manual of the system controller in use. 

Message exchange initialization 

Device clear is the second level of initialization. It initial­
izes the bus message exchange, but does not affect the 
device functions. Device clear can be signalled either with 
DCL (to all instruments) or SOC (Selective device clear) 
only to the addressed instruments. The instrument action 
on receiving DCLand SOC is identical. See 'Device Clear' 
on page 11-10. 

When you use DCL, remember that it is always sent to all 
connected instruments and that old instruments (pre 
488.2) may e.g. set default settings when receiving this 
command .. 

Device Initialization 

The third level of initialization is on device level. This 
means that it concerns only the addressed instruments. 

The •RST command. 

Use this command to make a device reset. It initializes the 
device-specific functions in the PM 5781. 

The following happens when you use the •RST com­
mand: 
- The pulse-generator-specific functions are set to a 

known default state. This state is the same as when 
you recall setting 0. (See •RCL. in the 'Command 
reference' chapter). 

- The macro, defined by •DDT is set to a device-de­
fined state. (See •DDT in the 'Command reference' 
chapter) 
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Storing Instrument 
Settings 

Programming-Codes 
query 

- Macros are disabled. 

- The pulse generator is set in an idle state (outputs 
are disabled), so that it can start new operations. 

The •cLS command. 

Use this command to clear the status data structures. 
(See "Status Reporting" in this chapter.) 

The following happens when you use the •CLS com­
mand: 
- The instrument clears all event registers summarized 

in the status byte register. 

- The command will clear all status data structures in­
cluding the output queue. It empties all queues. 

The common query •LRN? and the queries BINPROG? 
and MEMPROG? generates a response containing all in­
strument settings (including enabled outputs!). You can 
store the response and resend it to set the device in the 
same state as it was when you issued the query. 

The difference between the queries is in the response: 
The BINPROG? and MEMPROG? queries gives an arbi­
trary block response, which is a compact format. The 
•LRN? query results in a response using normal program 
messages you can read and edit. This response contains 
more data bytes to represent the same information. 

The CODES? query gives a response with a readable list 
of all possible program messages. The list can be helpful 
when writing a program for the instrument, informing you 
of its programming possibilities. SYNTAX? explains the 
syntax of a specified command. 
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Calibration and 
Self-test 

• Calibration Query The •CAL? command tells the instrument to make an in­

ternal calibration. The response shows a value of O if the 
instrument completed the internal calibration without er­
rors. Any other value means an error. (The response is an 

<NR1> integer in the range -32767 to +32767, see the 
Command Reference chapter ) 

• Self-test Query The •TST? command makes the instrument perform an 
internal self-test and reports a 'O' if the test passed without 

failures. When the test failed, the PM 5781 will output an 
error number, showing what is wrong with the instrument. 

(See ~HST in the 'Command reference' chapter.) You can 

use the DEFTEST command to define which tests the in­
strument should make, when receiving the •TST com­

mand. (See the 'Command reference' chapter.) 

• Define Self-test 

Command 

• Define Self-test 

Query 

Use the DEFTEST command to define the internal device 

self-test the instrument should execute when receiving 
•TST?. See also under "•TST?". 

The DEFTEST? query gives a response containing the in­

ternal device self-tests executed when using •TST?. See 
also the 'Command reference' chapter. 
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Memory Storage 
for Instrument 
Settings 

Programmable Functions 

• •SAV and •RCL Save and recall commands 

You can store up to 49 full instrument settings in the 
nonvolatile back-up memory of the PM 5781. 
Use the •SAV <number> command to save the current set­
tings of the PM 5781 in the register number <number>. Use 
the •RCL <number> command to recall the settings from 
the register number <number>. Register O always contains 
predefined default settings. Switching the power off and on 
does not change the settings stored in the registers. 
The contents of memory register O cannot be changed by 
a •SAV O command. If you try to do so anyway, the 
PM 5781 generates an execution error. 

The Scope of •SAV and •RCL 

The following functions are saved/recalled when using the 
•SAV and •RCL: 

Scope of -J/f.SAV, •RCL, BINPROG, MEMPROG, 
ff.AST • LRN? in PM 5781 
Pulse Period Delav Duration 
Parameters Leadina Edoe Trailina Edae Burst Period 

Burst Hiah Level Low Level 
Offset B Trackina Set increment 
Lockina Limiter Voltlimits 
Period Control 

Trigger Trigger Trigger Define 
Source Function Device 

triaaer 
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Macros 

• Defining Macro 
Command 

Scope of •SAV, •RCL, BINPROG, MEMPROG, 
•RSt •LRN? in PM 5781 
Input Tria Level ITria Slope l1moedance 
Pulse Mode Pulse Mode Comolementarv 
Output Clock level Disable A B and clock 
Help Debua Error Disolay 
System Display Display Beeper 

Mode Format 
Resoonse Header Error Check 

NOTE: The contents of macros are not stored or re­
trieved! 

A macro is a single command which represents one or 
several other commands, depending on the definition. 
You can define 24 macros with a total length of 256 char­
acters in the PM 5781. 

Use macros to: 

- Provide a shorthand for complex commands. 

- Cut down bus traffic. 

•DMC assigns a sequence of commands to a macro-label. 
When you later use the macro-label as a command the 
pulse generator will execute the sequence of commands. 

Use the following syntax: 

•DMC <macro-label>, <Arbitrary block program data> 

Example: 

•DMC "MYPER",#224 PER $1 ; LEE 1E-6; TRE 1E-6 nl 

This defines a macro named MYPER which takes one ar­
gument (the period) and sets the leading and trailing 
edges to fixed values. 
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One macro can address other macros, but the macro defi­
nition does not allow calling a macro within itself (recur­
sion). 

You can pass arguments (variable parameters) with the 
macro. Insert a dollar sign ($) followed by a single digit in 
the range 1 to 9 where you want to insert the parameter. 
See the preceding example. 

When a macro with defined arguments is used, the first 
argument sent will replace any occurrence of $1 in the 
definition; the second argument will replace $2 etc. 

Example: 
4DMC "EDGE", #213LEE $1 ; TRE $1 
defines the macro EDGE. 

(#213 defines the length of the arbitrary block data 
element, see data formats in this chapter. LEE $1 
TRE $1 is the actual macro) 

Now sending the command "EDGE 1.0E-9" 
sets both TRE and LEE to 1.0E-9. 

You can use both commands and queries as macro-la­
bels. Remember to put a question mark after the macro if 
you want a response from the instrument. The label can­
not be the same as common commands or queries. If a 
macro label is the same as a PM 5781 command, the 
PM 5781 will execute the macro when macros are en­
abled and it will execute the PM 5781 command when 
macros are disabled, see 'Enabling and Disabling Macros' 
below. 

• Deleting Macros Use the 4PMC {purge macro) command to delete all 
macros defined with the •DMC command. This re­
moves all macro labels and sequences from the memory. 
It is not possible to delete only one macro from memory. 
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• Enabling and 
Disabling Macros •EMC Enable macro command 

When you want to execute a PM 5781 command or query 
with the same name as a defined macro, you must disable 
macro execution. Disabling macros does not delete 
stored macros, it just prevents them from executing. 

Disabling: •EMC O disables all macros. 
Enabling: •EMC 1 

•EMC? Enable Macro Query 

Use this query to determine if macros are enabled. 

Response: 
1 
0 

macros are enabled 
macros are disabled 

• Executing Macros Macros are disabled after •RST so, to be sure, start by 
enabling macros with •EMC 1. Now macros can be exe­
cuted by using the macro labels as commands. 
Example: 

•DMC "ONE_MS";#225 PER 1 E-3 ; LEE 1 E-6 ; TRE 
1 E-6 .J 
•EMC 1 

Now sending the command ONE_MS will cause the 
PM 5781 to program the period to 1 ms and the leading 
and trailing edges to 1 µs. 

• Retrieving Macros •GMC? Get macro contents query 

This query gives a response containing the definition of 
the macro you specified when sending the query. 
Example using the macro defined above; 

command: •GMC? "ONE_MS" 
response: #225 PER 1 E-3 ; LEE 1 E-6 ; TRE 1 E-6.J 

•LMC? Learn macro query 
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Protected data 

• Protected User 
Data Command 

• Protected User 
Data Query 

This query gives a response containing the labels of all 
the macros stored in the pulse generator. 

Example: 
Command: •LMC? 
Response: "MY _PER" , "ONE_MS" 

There are at the moment two macros in memory and they 
have the following labels: "MY_PER" and "ONE_MS" 

Use the •PUD command to store data such as the calibra­
tion date; inventory number etc., in the nonvolatile memory 
of the instrument. The data is protected against unintentional 
alteration. You must use the UNPROTECT command in the 
same programming message to be able to write in this mem­
ory. The new message is automatically protected. 

Syntax: 

•PUD <ARBITRARY BLOCK PROGRAM DATA> 

Example: 

UNPROTECT <password>; •PUD # 241 CALIBRATED 
1990-05-01, INVENTORY NO.02027 n1 

See also the 'Command reference' chapter. 

Use the •PUD? query to read the protected data, previ­
ously stored with the •PUD command. 

Example: •PUD? 
Response: # 241 CALIBRATED 1990-05-01, INVEN­
TORY NO.02027 nl 
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Resource 
Description 

Triggering 

• • TRG Trigger 
Command 

This command makes it possible to store a description of 
the performance of the instrument. PM 5781 does not 
support this function. 

The trigger command has the same function as the Group 
Execute Trigger command GET, defined by IEEE-488.1 . 

When to use •TRG and GET 

The •TRG and the GET commands have the same effect 
on the instrument. If the pulse generator is idle, i.e., not 
parsing or executing any commands, and the •DDT has 
not been used to redefine the trigger command, GET will 
execute much (= 20 µs} faster than •TRG (= 4 ms), 
since the instrument must always parse •TAG. 

•DDT Define Device Trigger Command 

If you want the pulse generator to execute specific com­
mands when triggered by •TRG or GET, define the trig­
ger actions with •DDT. 

Example:•DDT #217 TRGSRC MAN ; MANTRG 

If you send •TAG or GET, the PM 5781 will now execute 
the command string "TRIGSOU RCE MANUAL ; 
MANUALTRIG". This string will have the same effect as 
selecting manual triggering and pushing the MANUAL key 
on the front panel. 

•DDT? Define Device Trigger Query 

This query reads the command sequence that the PM 5781 
will execute when it receives the ~HRG or GET command. 
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Automatic 

Example:,tWDT? 
Response: #217 TRGSRC MAN MANTRG When 
using the above definition. 

Instrument Setting The command AUTOSET is the same as the AUTO SET 
key on the front panel. It corrects erroneous pulse genera­
tor settings using the selected parameter as a reference. 
AUTOSET does not change locked parameters or track­
relations. This command has to be sent in the same pro­
gram message as the erroneous settings it is supposed to 
correct. The instrument will otherwise discard the errone­
ous settings. 

Configuration of 
the Displays 

Syntax: AUTOSET <parameter> 
Where <parameter> is the parameter you want auto­
matically set. 

Example: PER 15E-9 ; AUTOSET PER 
This example gives 15 ns period regardless of the 
other settings. 

DISPMODE, Display mode command 

This command defines which parts of the display will be active. 

Syntax: DISPMODE ALL I STATE I OFF 
Where: 
ALL = All will show all the values in the different dis­

plays (default). 

STATE = Means that the central display will show 
"FRONT PANEL DISABLED" but all the other in­
dicators and displays will work. 

OFF = Means that the central display will show 
"FRONT PANEL DISABLED" and all other indica­
tors and displays except the bus status are blank. 
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DISPMODE?, Display mode query 

The response to this query tells you which display indica­
tors are active. 
Example: DISPMODE? 

Response: DISPMODE STATE 
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Survey of Error 
Events 

Error Handling 

Four types of errors can occur in the instrument: 
- Command Errors 

- Query Errors 

- Execution Errors 
- Device Dependent Errors 

• Command Errors The parser will detect Command Errors and report them 
by setting the Command Error bit in the Standard Event 
Status Register. 

The Command Errors are classified as follows: 
Syntax Error. Occurs when a Program Message is in 

violation of the IEEE-488.2 standard. This is the 
case if the byte sequence of the Program Message 
does not follow the proper encoding syntax rules. 
This error category also includes wrong parameter 
type for the associated header. 

Semantic Error. Occurs when the instrument receives 
an unrecognized header. This can be an incorrect 
PM 5781-specific program header or an incorrect or 
un-implemented IEEE-488.2 common command. 

Group Execute Trigger (GET) received Inside a Pro­
gram Message. Occurs when the controller sends a 
GET in the middle of a program message, i.e., be­
tween the first byte of the Program message and the 
program message terminator. 

Device response to command errors 

When the parser detects a command error, the PM 5781 
will respond as follows: 
- It sets the CME (command error) bit in the standard 

event status register. 
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• Query errors 

- It discards all the following data bytes until it receives 
a program message unit separator, the program 
message terminator, or the "END message. 

I.e. any valid command parsed before the unit contain­
ing the command error will have been sent for exe­
cution, and new valid units after the invalid one will 
also be sent for execution. 

The pulse generator will report a query error if the proper 
protocol for reading a query is not followed. Some rea­
sons for query errors are as follows: 
Unterminated action is if the controller attempts to 

read a response message from the PM 5781 without 
first having sent a complete query message (includ­
ing the program message terminator) to the instru­
ment. The PM 5781 will set the query error bit in the 
standard event status register. It will reset parser and 
clear the output queue. This means that the pm 5781 
will not execute the unterminated, partially parsed 
program message unit. 

Interrupted action is if the PM 5781 has not finished 
sending a response message before being inter­
rupted by a new program message from the control­
ler. The PM 5781 will set the query error bit in the 
standard event status register. It will discard the un­
read portion of the response message but will exe­
cute the program message that interrupted the re­
sponse. 

Buffer deadlock is if both the input buffer and the out­
put queue become full . This can happen when send­
ing multiple queries, in the same message, with a 
length longer than the input buffer (128 characters). 
The total length of the program message becomes 
longer than the input buffer can hold and the queries 
produce more response data than the output queue 
can hold. The controller cannot read the response 
data from the output queue of PM 5781 until it has 
completed sending the entire program message, up 
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to and including the PMT (program message termi­
nator). Fortunately, the PM 5781 will break such a 
deadlock. It will set the query error bit in the stan­
dard event status register, clear the output queue, 
and resume reading, parsing, and executing the re­
maining portion of the program message. It will not 
generate any response data from the remaining pro­
gram message units, so the output queue will remain 
empty. 

Query after Indefinite response. Occurs when the 
controller sends a query that causes the PM 5781 to 
generate an indefinite response (<INDEFINITE 
LENGTH ARBITRARY BLOCK RESPONSE DATA> 
or <ARBITRARY ASCII RESPONSE DATA>). This 
query message unit must be the last in the program 
message. The PM 5781 will not respond to any 
query received afterward in the same message. 

• No Error Reporting Addressed to talk with nothing to say. If the controller 
attempts to read the response from a query before 
the PM 5781 has finished executing the query (for 
example a measurement), it will not provide any re­
sponse. The PM 5781 will illl1 set the query error bit. 
in the standard event status register in this case. The 
controller must wait until the response becomes 
available. 

Serial poll during a program message or a response 
message. If the controller makes a serial poll while 
the PM 5781 is receiving a program message or 
sending response data, the PM 5781 will respond by 
sending its status byte and then continue receiving 
the rest of the program message or finishing the re­
sponse. 

Unaddresslng during a program message or a re­
sponse message. If the controller un-addresses the 
PM 5781 during the input of a program message or 
during the output of response data, the pulse gen-
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erator suspends the input or output until it is re-ad­
dressed. 

Device Response to Query Errors 

The PM 5781 will report a query error by setting the query 
error bit in the standard event status register. This register 
can be read by the •ESR? command. 

Additionally the PM 5781 will; 
- Clear the output queue: 

- Discard partially parsed program message units 
when an uncompleted command or query causes the 
query error. 

- Execute completely parsed program message units. 

- When a deadlock causes the query error, the 
PM 5781 will continue to parse and execute program 
message units. It will, however, discard any query re­
sponses until it finds the program message termina­
tor in the input buffer. 

- When an interrupted response causes the query er­
ror, the PM 5781 will clear the output queue. 

• Execution errors When the execution control block detects an execution er­
ror, the PM 5781 will set the EXE (Execution Error) bit in 
the standard event status register. 

The PM 5781 will report an execution error under the fol­
lowing conditions: 
- When the program data following a program mes­

sage header is outside its legal input range or is in­
consistent with the capabilities of the PM 5781. For 
example a coupled parameter violates the capabili­
ties of the PM 5781 ; 

- When the current functional state of the PM 5781 
does not allow execution of a valid program mes­
sage, because of inconsistency. 
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• Device-Dependent 

After an execution error, the PM 5781 will normally dis­
card all deferred commands and then continue to process 
the input stream. 

Errors The PM 5781 reports its device-specific errors in the 
DOE bit of the standard event status register. Examples of 
such an error is over-temperature and calibration data 
lost. The device-specific errors will not influence the proc­
essing of the input stream nor lead to a command, query, 
or execution error. 
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Error Reporting 

Reading the Error 

The PM 5781 reports an error in the standard event status 
register. It summarizes each group of errors in one bit. 

PON UAQ pi.le EX!; Dl}e 9YI: AOC OPC 

liJLiJ 5 4 3 [~JL2.J 0 

Command·Em,r ----· 
ExflCU!iOn Ei'IQr ----~ 
09~ Dependtnt,Error 
OueryError ---------~ 

Standard Event 
Statue Register 
Read by 'ESA7 

11 - 13 Error bits in the Standard Event Status Register 

When an error occurs, the PM 5781 places the related error 
message in the error queue. 

Queue ERROR? Error query 

Use the ERROR? query to read errors from the error 
queue. The error queue is a FIFO buffer (First In First 
Out). When you read the queue, you will always read the 
oldest error. 
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Programming the 
PM5781 

Programming the PM 5781, 12-1 



Introduction 

The PM 5781 can be controlled by a computer (controller) 
via the built in GPIB interface. All functions that can be 
controlled from the front panel can also be controlled via 
the bus in a similar way, except for the power switch. 

To select functions, you send program message units to 
the pulse generator. These program message units are 
similar to the text on the front panel, which makes them 
easy to remember. For example, the program message 
unit to select a period of 100 ns is PERIOD 1 00E-9, and 
the program message unit to set the high level to 5 V is 

HIGHLEVEL 5.0. 

The same program message units followed by a question 
mark (?) cause the pulse generator to output the current 
setting of that parameter, e.g., HIGHLEVEL? will result in 
the response HIGHLEVEL 5.0. 
NOTE: The characters in a program message unit can 

be in both upper and lower case, but all responses 
from the pulse generator will be in UPPER CASE 
only. 
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Connecting the 
Controller 

Giving the Pulse 
Generator an 
Address 

Response 
Message 
Terminator 

Getting Started 

The bus interface connector is on the rear panel of the 
pulse generator. 

Connect the controller via an IEEE-488 cable to the bus 
connector. If you use IEC-625 cables, an adapter is avail­
able, see ordering information in chapter 8, "Specifica­
tions". 

The pulse generator must have a unique address so that 
the controller can communicate with it. The default ad­
dress is 17. You can easily change the address from the 
front panel using the Auxiliary menu: 

• Press the Menu button. 
• Select: 5 AUX. 
• Select: 1 GPIB. 

• Using the keypad, enter an address between O and 
30 as a decimal value. 

The response terminator ends messages from the pulse 
generator to the controller. Since this instrument is IEEE-
488.2 compatible, the response message terminator is al­
ways 10decimal (new line .J) and "'EOI. Set your controller 
to accept this terminator. 

The pulse generator is now ready for bus control. 
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Checking the 
Communication To check if the pulse generator and the controller can 

communicate, run program example 1 in the 'Program Ex­
amples' chapter. (The programming example is for a pulse 
generator with the address 17.) 
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Accurate 

Simple 

Fast 

Programming 
Check List 

Programming 

A normal method of programming is to set the pulse genera­
tor to a known status by sending •AST, then specify each 
step of the setup that deviates from this default setting. 

A simpler way of programming the pulse generator is to 
manually set up the measurement you want from the front 
panel of the pulse generator. Then let the controller ask 
the pulse generator how it is set up with the •LAN? query. 
The data the controller gets from the pulse generator can 
be used to set up the same pulse over and over again. 

You can program the pulse generator so that it can 
change the output pulse very rapidly by using the internal 
storage in the generator. Store the complete instrument 
setting using •SAV, or store sequences of commands in 
a macro. Program the controller to switch between these 
stored settings. 

Other means of speeding up execution include switching 
off the display with DISPMODE OFF, turning off Error 
Check, or using TRACK and INCAEMENTto change sev­
eral parameters at once. 

Check that the following steps have been taken to ensure 
correct programming of the instrument. 
1. Do you know the current setting of the pulse genera­

tor? If not, send device clear ~rnST to get the default 
settings. 

2. Select triggering. 

3. Select pulse mode 
4. Select pulse parameters. 

5. Enable the outputs. 
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All functions and commands in the checklist will be ex­
plained later. 

REMEMBER: You only have to program the changes 
from the previous setup. 

Status Reporting The PM 5781 defined status reporting is described in 
chapter 11, "System Functions". 

Over- programming To compensate for the setting inaccuracy of the instru­
ment, you must be able to program parameters to values 
outside the specified limits. 
Example: The specifications of the instrument states 

that the maximum amplitude is + 10 V. The setting in­
accuracy of the parameter is ±2%. The result of the 
setting inaccuracy is that if you program Highlevel 
as + 10.00 V and Lowlevel to O V the result may be 
an amplitude of 9.8 V. To reach the specified 10.00 V 
you may need to program Hi Level to + 10.1 O V and 
Lolevel to --0.1 V. 

NOTE: This is not a method to get higher than specified 
performance; it is just a method to get out to the 
corners of the specification. 
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Introduction 

This chapter is the reference part of this manual with a 
complete list of all PM 5781 commands and queries, in­
cluding all lEEE-488.2 common commands and queries 
that can be used with the PM 5781 Programmable Pulse 
Generator. 

PM 5781 Commands 
Pulse Parameters 13-3 
Trinner 13-23 
lnout 13-31 
Pulse Mode 13-35 
Outout 13-39 
Saved Settinas 13-43 
Macros 13-55 
Helo 13-61 
Svstem Data 13-71 
Calibration & Test 13-85 
Status & Event 13-99 
Synchronization 13-119 

A short form alphabetical command list with all commands 
is available in chapter 14. 
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Pulse Parameters 
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Period 

Period command/query 

Sets the pulse period to any value between 8 ns and 10 s. 

Command Syntax: Period/ Per, , <decimal data> 

Where: 
<decimal data> = a number between 7.8· • 10·9 and 10. 

• Example: Period 1 00e-6 .J 

Query Syntax: Period? / Per? 

• Response Format: [(PERIOD/ PER), ,)<decimal data> .J 

Type of Command: Coupled command°·. Coupled to: Delay, Duration, Lead­
ingEdge, TrailingEdge, BurstPeriod, Burst, Trigger­
Source, TriggerFunction and PulseMode. 

Note that this value includes overprogramming range. 

The rules for coupling is available in the 'Appendix' chapter. 
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Delay 

Delay 

command/query 

Sets the delay between the clock pulse and the output 
pulse. If double pulse is selected, the first pulse is syn­
chronous with the clock pulse, and the second pulse is 
generated after the delay set with this command. 

Range: 8 ns to 100 ms 

Command Syntax: Delay / Dly_ . <decimal data> 

Where: 

• Example: 

Query Syntax: 

<decimal data> = a number between 7 .a·• 10·9 and 
0.1. 

Delay_ . 10E-4 .J 

Delay? I Dly? 

• Response Format: [(DELAY/ DLY), J<decimal data> .J 

Type of Command: Coupled command··. Coupled to: Period, Duration, Lead­
ingEdge, TrailingEdge, Trigger Source, Trigger Function 
and Pulse Mode. 

Note that this value includes overprogramming range . . 

The rules for coupling is available in the 'Appendix' chapter. 
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Duration 

Duration command/query 

Sets the duration of the output pulse within the range 4 ns 

to 100 ms. 

Command Syntax: Duration / Dur / Width <decimal data> 

Where: 

<decimal data> = a number between 3.9· • 10-9 and 0.1. 

• Example: Duration 1 00E-3 .J 

Query Syntax: Duration? / Dur? / Width? 

• Response Format: [(DURATION / DUR). ,]<decimal data> .J 

Type of Command: Coupled command··. Coupled to: Period, Delay, Lead­

ingEdge, TrailingEdge, Trigger Source, Trigger Function, 

and Pulse Mode. 

Note that this value includes overprogramming range. 

The rules for coupling is available in the 'Appendix' cl:lapter. 
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Leading Edge 

Leading Edge 

command/query 

Sets the transition time, from 10% to 90% of the pulse am­
plitude, to a value in the range 2 ns to 100 ms. 

Command Syntax: LeadingEdge / LeE . . <decimal data> 
Where: 

<decimal data> = a number between 1.9 • • 10-9 and 0.1. 
The <decimal data> must be within the same range 
as the <decimal data> for the Trailing Edge. 

• Example: Leadingedge_ . 1 0e-7 

Query Syntax: LeadingEdge? I LeE? 

• Response Format: [(LEADINGEDGE / LEE), ,]<decimal data> .J 

• Example: LEADINGEDGE 1.0E-6 .J 

Type of Command: Coupled command. Coupled to: Period, Delay, Duration, Trail­
ing Edge, TriggerSource, TriggerFunction, and PulseMode. 

2.00 ns ... 20.0 ns 

10.0 ns ... 200 ns 

100 ns ... 2.00 us 

1.00 us ... 20.0 us 
100 us ... 2.00 ms 

1.00 ms ... 20.0 ms 

10.0 ms ... 100 ms 

Note that this value includes overprogramming range. 

Fig. 13-1 
Transition 

time ranges 
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Trailing Edge 

Trailing Edge command/query 

Sets the transition time from 90% to 10% of the pulse am­
plitude. 

Command Syntax: TrailingEdge / TrE. <decimal data> 
Where: 

<decimal data> = a number between 1.9·.10-9 and 
0.1. The <decimal data> must be within the same 
range as the <decimal data> for the Leading Edge. 

• Example: Trailing Edge . . 1 0e-7 .J 

Query Syntax: TrailingEdge? I TrE? 

• Response Format: [(TRAILINGEDGE / TRE) .. ]<decimal data> .J 

• Example: TRAILINGEDGE 1.0E-8 .J 

Type of Command: Coupled command. Coupled to: Period, Delay, Duration, Lead­
ingEdge, TriggerSource, TriggerFunction, and PulseMode. 

2.00 ns ... 20.0 ns 

10.0 ns ... 200 ns 

100 ns ... 2.00 us 
10.0 us ... 200 us 1.00 us ... 20.0 us 

100 us ... 2.00 ms 

1.00 ms ... 20.0 ms 

10.0 ms ... 100 ms 

Note that this value includes overprogramming range. 
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Burst Period 

Burst Period 

command/query 

Sets the time between the starting point of two consecu­
tive bursts. Range 1 µs to 4000 s. 

Command Syntax: BurstPeriod / BrP. . <decimal data> 

Where: 

• Example: 

Query Syntax: 

<decimal data> = a number between 1 • 1 o--6 and 4000. 

Burstperiod. . 1 00e-2 .J 

BurstPeriod? / BrP? 

• Response Format: [(BURSTPERIOD / BRP) . .]<decimal data> .J 

Type of Command: Coupled command°. Coupled to: Period, Burst, Trigger­
Source, and TriggerFunction. 

The rules for coupling is available in the 'Appendix' chapter. 
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Burst Pulses 

Burst Pulses command/query 

Sets the number of pulses in each burst to between O and 
9999. 

Command Syntax: Burst/ Bur, ,<decimal data> 

Where: 

<decimal data.>= a number between O and 9999. 

• Example: Burst .. 5 .J 

Query Syntax: Burst? I Bur? 

Response Format: [(BURST/ BUR) .. }<decimal data> .J 

Where: 
<decimal data> = an integer. 

• Type of Command: Coupled commanci'. Coupled to: Period, BurstPeriod 
TriggerSource, and TriggerFunction .. 

The rules for coupling is available in the 'Appendix' chapter. 
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High Level 

High Level 

command/query 

Sets the high level of the output pulse to any value be­
tween -9.8 V and + 10 V. 

Command Syntax: Highlevel / Hilvl / Hil . . <decimal data> 

Where: 

• Example: 

Query Syntax: 

<decimal data> = a number between -10.0 • and + 10.1 •. 

Highlevel. ,2.00 .J 

Highlevel? / Hilvl? / Hil? 

• Response Format: [(HIGH LEVEL/ HIL). ,)<decimal data> .J 

Type of Command: Coupled command··. Coupled to: Low Level and Offset_B. 

Note that these values includes overprogramming range. 

The rules for coupling is available in the 'Appendix' chapter. 
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Low Level 

Low Level command/query 

Sets the low level of the output pulse to any value be­

tween -1 0 V and +9.8 V . 

Command Syntax: Lowlevel / Lolvl / Lol <decimal data> 

Where: 

<decimal data> is a number between -10.1 • and + 1 o.o·. 

• Example: Lowlevel 2.00 .J 

Query Syntax: Lowlevel? / LoLvl? / Lol? 

• Response Format: [(LOWLEVEL / LOL) . ]<decimal data> .J 

Type of Command: Coupled command Coupled to: Highlevel and Off-

set_B. 

Note that these values includes overprogramming range. 

The rules for coupling is available in the 'Appendix' chapter. 
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Offset_B 

Offset B 

command/query 

Adds an offset voltage between -19.8 V and + 19.8 V to 
the Highlevel and Lowlevel of output B. The offset is ref­
erenced to the Highlevel and Lowlevel of output A. 

Command Syntax: Offset_B / OfB, <decimal data> 

Where: 

• Example: 

Query Syntax: 

<decimal data>= a number between -19.9. and +19.9·. 

Note that the underline character is part of the longform 
header. 

Offset_B, , 0.00 J 

Offset_B? / OfB? 

• Response Format: [(OFFSET _B / OFB), ,]<decimal data> J 

• Example: OFFSET_B, ,5.1 J 

Type of Command: Coupled command.. Coupled to: Highlevel and 
Lowlevel. 

Note that these values includes overprogramming range. 

The rules for coupling is available in the 'Appendix' chapter. 
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Tracking 

Tracking command/query 

Selects which parameters shall be tracked to each other. 
Time parameters are tracked to time parameters; they are 
kept in the ratio that they have when the command is re­
ceived. High and low level are tracked with a constant dif­
ference. Offset_B is not trackable. 

Command Syntax: Tracking/ Track . . Off l(On,<parameter> 
{,<parameter>} ) 

• Example: 

Query Syntax: 

Where: 
<parameter> = (Period / Per I Delay / Dly I Duration I 

Dur I LeadingEdge / LeE I TrailingEdge / TrE I 
Highlevel / Hilvl / Hil I Lowlevel / Lolvl / Lol) 

NOTE: You can switch off all tracking with the command 
TRACKING. . OFF .J, but you cannot switch on track­
ing unless you specify the parameters to track. 

Tracking .. on , leadingedge , trailingedge , highlevel , 
lowlevel .J 

Tracking? / Track? 

• Response Format: [(TRACKING / TRACK) . . ]OFF I (ON , <parameter> 
{ , <parameter> } .J 

Where: 
<parameter> = as specified above. 

Type of Command: Executing command. Forces execution of all previously 
deferred commands. 
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Set Increment 

Set Increment 

command/query 

Sets parameter to be changed, whether the change shall 
be absolute or relative, and the absolute/relative change 
that shall be made when INCREMENT command is re­
ceived. Relative change means as a part (e.g., 0.01) of 
the current value of the selected parameter. If the selected 
parameter is tracked, the other tracked parameters are 
changed too. A negative value of <dee. data> means that 
the value will be decremented. 

To avoid the delay between receiving the INCREMENT 
command, and the setting of incremented parameters, 
SETINCREMENT can be sent without data. Then the 
pulse generator will precalculate the next incremented 
value (with the previously set increment) without actually 
setting any parameters. 

Command Syntax: Setlncrement / Setlnc [ . <parameter> , (Absolute 

/ Abs I Relative / Rel) , <dee. data>] 

• Example: 

Query Syntax: 

Where: 
<parameter> = (Period / Per I Delay / Dly I Dura­
tion I Dur I LeadingEdge / LeE I TrailingEdge / TrE I 
BurstPeriod / BrP I Burst / Bur I 
Highlevel / Hilvl / Hil I Lowlevel / Lolvl / Lol I 
Offset_B / OfB) 
<dee. data> = The size of the increment. 

Setincrement, . highlevel , absolute , 0.5 J 

Setlncrement? I Setlnc? 

• Response Format: [(SETINCREMENT / SETINC) ,1 <parameter> , (ABS I 
REL) , <dee. data> , 

Type of Command: Executing command. Forces execution of all previously 
deferred commands. 

Command Reference, Pulse Parameters 13 - 15 



Increment 

Increment command 

Increments the parameter that is selected with the SET­
INCREMENT command. To obtain minimum delay, the 
next value is calculated after the hardware is updated. If 
other commands are received between increment com­
mands, the calculation is done before the execution. 

Command Syntax: Increment I Inc 

• Example: Increment ..J 

NOTE: 

The <program header> SETINCREMENT sent without 
any <program data> forces the generator to precalculate 
the settings it should use if a new INCREMENT is re­
ceived. 

Type of Command: Executing command. Forces execution of all previously 
deferred commands. 
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Autoset 

Autoset 

command 

Corrects the pulse generator setting, using the selected 

parameter as reference. Locked parameters are not 
changed; tracking is not changed. 

This command functions in the same way as the AUTO 

SET key on the front panel. It can be used for instance if 

you want a specific period time and the other parameters 
are of no interest. Then send PER 1 0E-3 ; AUTOS ET 

PER.J. Make it a rule always to make a query about the 
reference parameter and compare it with the desired 

value to verify that autoset has not changed it. 

Command Syntax: Autoset , <parameter> 

Where: 

• Example: 

<parameter> = (Period / Per I Delay / Dly I Duration / 
Dur I LeadingEdge / LeE I TrailingEdge / TrEI 
BurstPeriod / BrP I Burst / Bur I Highlevel / Hilvl / Hill 
Lowlevel / Lolvl / Lol I Offset_B / OfB) 

Autoset, . delay .J 

Type of Command: Executing command. Forces execution of all previously 

deferred commands. 
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Locking 

Locking command/query 

Prevents unintentional change of pulse parameters. 

Command Syntax: Locking / Lock, , Offl(On,<parameter> 
{,<parameter>}) 

• Example: 

Query Syntax: 

Where: 
<parameter> = (Period / Per I Delay / Dly I Dura­

tion I Dur I LeadingEdge / LeE I TrailingEdge / TrE 
I BurstPeriod / BrP I Burst / Bur I HighLevel / HiLvl / 
HiL I LowLevel / LoLvl / LoL I Offset_B / OfB ) 

Locking, , On , Leadingedge , Trailingedge .J 

Locking? / Lock? 

• Response Format: [(LOCKING / LOCK). ,1 OFF I ON(.<parameter>{ , <pa­
rameter>}).J 

Type of Command: Executing command. Forces execution of all previously 
deferred commands. 
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Limiter 

Limiter 

command/query 

Enables/disables the limiter function. 

Command Syntax: Limiter/ Lim . . (On I Off) 

• Example: Limiter Off .J 

Query Syntax: Limiter? I Lim? 

• Response Format: [LIMITER/LIM . . l (ON I OFF) 

Type of Command: Executing command. Forces execution of all previously 
deferred commands. 

See Also: Voltlimits. 
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Volt Limits 

Volt Limits command/query 

Sets min. and max. limits for the output voltages of chan­
nel A and B to any value between -10 V and +10 V. 

Command Syntax: Voltlimits / Vlim <dee. data> , <dee. data> 

• Example: 

Query Syntax: 

Where: 
<dee. data>,<dec. data>= <lower limit>, <upper limit> 

in the range -10 to +10. 

Voltlimits, , -1.2 , 5.2 .J 

Voltlimits? / Vlim? 

• Response Format: [VOLTLIMITS/VLIM, .l <dee. data> , <dee.data> .J 

Type of Command: Executing command. Forces execution of all previously 
deferred commands. 

See Also: Limiter. 
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Period Control 

Period Control 

command/query 

Disables/enables the period control loop. 

Command Syntax: PeriodCtrl / PerCtrl . (On I Off) 

• Example: Periodctrl on .J 

Query Syntax: PeriodCtrl? I PerCtrl? 

• Response Format: [PERIODCTRUPERCTRL. .] (ON I OFF) 

Type of Command: Deferred command. 

Command Reference, Pulse Parameters 13 - 21 



This page is intentionally left blank. 

13 - 22 Command Reference, Pulse Parameters 



Trigger Commands 
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Trigger Source 

Trigger Source command/query 

Selects internal, external, or manual trigger source. 
NOTE: Use Manual both when the generator should be 

triggered from the front panel key and via the Man­
trig or ManGate command on the bus. 

Command Syntax: TrigSource / TrgSrc, . (Internal/ Int r External I Ext 1 
Manual / Man} 

• Example: 

Query Syntax: 

Trigsource, , Internal .J 

TrigSource? I TrgSrc? 

• Response Format: [TRIGSOURCE / TRGSRC_ ,](INT I EXT I MAN) .J 

Type of Command: Coupled commanci'. Coupled to: TrigFunction, Pul­
seMode, Period, Delay, Duration, LeadingEdge, Trail­
ingEdge, BurstPeriod, and Burst. 

The rules for coupling is available in the 'Appendix' chapter. 
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Trigger Function 

Trigger Function 

command/query 

Selects: 

• Triggered by the trigger source. 

• Gated by the trigger source. 

• Triggers the burst generator with the 

trigger source. 

• Duration controlled manually or 

with the external input 

Command Syntax: TrigFunction / TrgFnc . . (Trig / Trg I Gate I Burst / 
Bur I Duration / Dur) 

• Example: Trig Function. , Trig .J 

Query Syntax: TrigFunction? / TrgFnc? 

• Response Format: [TRIGFUNCTION/TRGFNC, .HTRGIGATEIBURIDUR).J 

Type of Command: Coupled command°. Coupled to: TrigSource, PulseMode, 
Period, Delay, Duration, LeadingEdge, TrailingEdge, 
BurstPeriod, and Burst. 

The rules for coupling is available in the 'Appendix' chapter. 
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Manual Trigger 

Manual Trigger command 

Triggers the pulse generator when Trigger Source is set 
to Manual, and Trigger Function to Trig or Burst. When the 
Trigger Function is set to Gate or Duration, ManTrig tog­
gles the gate on the first time and off the next time you 
send it. This command has the same function as pressing 
the MANUAL key on the front panel of the generator. 

This command is default command for *DDT. 

Command Syntax: ManualTrig/ ManTrg 

• Example: ManualTrig ..1 

Type of Command: Executing command. Forces execution of all previously 
deferred commands. 
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Manual Gate 

Manual Gate 

command/query 

Opens and closes the gate when Trigger Source is set to 
Manual and Trigger Function to Gate or Duration. This 
command has the same function as pressing and holding 
the MANUAL key on the front panel of the generator. 

Command Syntax: ManualGate I ManGate . . (CloselOpen) 

• Example: 

Query Syntax: 

Man Gate. . Open .J 

ManualGate? / ManGate? 

Response Format: 

[MANUALGATE/MANGATE . .J {CLOSEIOPEN) .J 

Type of Command: Executing command. Forces execution of all previously 
deferred commands. 
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Define Device Trigger 

Define Device Trigger command/query 

Stores a command sequence which is executed when a 
group execute trigger (GET) message or a • TRG com­
mand is received. 

Default command: MANTRG 

Command Syntax: •DDT <blockdata> 

• Example: 

Query Syntax: 

Where: 

<blockdata> "" an arbitrary block data containing the se­
quence of <program message unitS> which are executed 
when a GET or •TRG is received. 

•DDT #14 NEXT .J 

•DDT? 

• Response Format: <blockdata> .J 

• Example: #14 NEXT .J 

Type of Command: Deferred command. Will not be executed until a .J or an 
executing command. 
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Trigger 

Trigger 

command 

The Trigger command is the device-specific equivalent of 
the IEEE-488.1 defined Group Execute Trigger, and has 
exactly the same effect as a GET when received, parsed, 
and executed by the device. 

Command Syntax: •TRG 

Type of Command: Executing command. Forces execution of all previously 
deferred commands. 
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Input Commands 
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Trigger Level 

Trigger Level command/query 

Sets the trigger level of the external input to any value be­

tween -5 V and +5 V. 

Command Syntax: Triglevel / Trglvl . (<decimal data> I TTL I ECL I 

CMOS) 

Where: 
<decimal data> = a number between -5 and +5. 

• Example: Triglevel. 1.00 .J 

Query Syntax: TrigLevel? / TrgLvl? 

• Response Format: [TRIGLEVEL / TRGLVL. ]<decimal data> .J 

• Example: 

Note that the pulse generator always responds with the 
decimal trigger level even if TTL or ECL has been 
used to set up the trigger level. 

TRIGLEVEL 0.75 .J 

Type of Command: Deferred command. Will not be executed until a .J or an 

executing command is received. 
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Trigger Slope 

Trigger Slope 

command/query 

Selects between triggering on the positive or negative go­
ing slope of the input signal. 

Command Syntax: TrigSlope / TrgSlp. . (Pos I Neg) 

• Example: 

Query Syntax: 

Trigslope . pos .J 

TrigSlope? / TrgSlp? 

• Response Format: [fRIGSLOPE / TRGSLP. ,](NEG I POS) J 

Type of Command: Deferred command. Will not be executed until a J or an 
executing command is received. 
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Input Impedance 

Input Impedance command/query 

Selects the input impedance of the external input. 

Command Syntax: Impedance / Imp, . (High / Hi I Low/ Lo) 

• Example: Impedance. ,hi J 

Query Syntax: Impedance?/ Imp? 

• Response Format: [IMPEDANCE/ IMP . .](HIGH I LOW) 

Type of Command: Deferred command. Will not be executed until a J or an 
executing command is received. 
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Pulse Mode 
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Pulse Mode 

Pulse Mode command/query 

Command Syntax: PulseMode / PlsMod . . (Square t Sqr I Single I Sgl 
I Double / Dbl) 

• Example: 

Query Syntax: 

Pulsemode_ . sqr .J 

PulseMode? / PlsMod? 

• Response Format: [ PULSEMODE / PLSMOD. _](SOR I SGL I DBL) .J 

Type of Command: Coupled commanci'. Coupled to: TrigSource, TrigFunc­
tion, Period, Delay, Duration, LeadingEdge, and Trail­
ingEdge. 

The rules for coupling is available in the 'Appendix' chapter. 
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Complementary 

Complementary 

command/query 

Switches between normal and complementary waveform 
on both A and B outputs. 

Command Syntax: Complement/ Compl, . (Ott I On) 

• Example: Complement. , off .J 

Query Syntax: Complement? / Compl? 

• Response Format: [COMPLEMENT/ COMPL, .l (ON I OFF).J 

Type of Command: Deferred command. Will not be executed until a .J or an 
executing command is received. 
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Output Commands 
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Output Disable 

Output Disable command/query 

Enables or disables output A, B, and Clock. 

Command Syntax: Output' Outp, '(Disable/ Off {' (A I BI Clock/ Clk) 
} ) I (Enable / On , (A I B I Clock / Clk) { , (A I B I 
Clock / Clk ) } ) 

• Example: 

Query Syntax: 

NOTE: You can disable all outputs with the command 
OUTPUT. . OFF .J, but you cannot enable all outputs 
unless you specify each of them as in the example 
below. This ensures that only the intended outputs 
are switched on. 

Output .. enable , A , B , clock .J 

This example enables all outputs. 

Output? / Outp? 

• Response Format: [OUTPUT/ OUTP, .J OFF! (ON , (A I B I CLK) { , (A I 
BI CLK) }) .J 

• Example: 

The <response message> contains only the enabled out­
puts or OFF if no output is enabled. 

OUTPUT. . ON , A , B .J 

Type of Command: Deferred command. Will not be executed until a .J or an 
executing command is received. 
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Clock Output Level 

Clock Output Level 

command/query 

Sets the output level of the clock output to TTL levels (0 
and +2.5 V into 50 Q) or ECL levels (-1.8 V and -0.8 V 
into 50 O) 

Command Syntax: Clocklevel / Clkl vi . . (TTL I ECL) 

• Example: Clocklevel ttl .J 

Query Syntax: ClockLevel? / ClkLvl? 

• Response Format: [CLOCKLEVEL / CLKLVL. _](TTL I ECL) .J 

Type of Command: Deferred command. Will not be executed until a .1 or an 
executing command is received. 
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Saved Settings 
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Save 

Save command 

Saves the current settings of the instrument in an internal 
nonvolatile memory. There are 49 memory locations avail­
able. 

Command Syntax: •SAV <decimal data> 

Where: 

<decimal data> "" a number between 1 and 49. 

• Example: •SAV 10 .J 

Type of Command: Executing command. Forces execution of all previously 
deferred commands. 
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Recall 

Recall 

command 

Recalls one of the up to 49 previously stored complete in­
strument settings from the internal nonvolatile memory of 
the instrument. Number O is a memory location containing 
the default settings. 

• Command Syntax: :ttRCL <decimal data> 

Where: 

<decimal data>= a number between O and 49. 

• Example: 

Type of Command: Immediate command. All previously deferred commands 
are discarded. 
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Reset 

Reset command 

The Reset command performs a device reset. It is the 
third level of reset in a 3-level reset strategy, and it primarily 
affects the device functions, not the IEEE-488 bus. 

The instrument settings will return to the default settings, 
as when recalling memory O by executing •RCL 0, mac­
ros are disabled and the pulse-generator is prepared to 
start new operations. 

Command Syntax: •AST 

• Example: •RST .J 

Type of Command: Immediate command. All previously deferred commands 
are discarded. 

See Also: Default settings on page 5-49. 
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Learn Device Setup 

Query Syntax: 

Learn Device Setup 

query 

Learn Device Setup Query. Causes a response message 
that is directly resendable and will place the instrument in 
the state it was when the •LRN? query was made. 

• Response Format: <Command> {, <Command>}.J 

Where: 

• Example: 

<Command>= the 'PM 5781 Commands' normally used for 
setting up the instrument. 

*RST;PER 2.01 E-04;DLY 2.5E-07;DUR 1.0E-07;LEE 2.0E-
09 ;TRE 2.0E-09;BRP 1.0E-04;BUR 5;HIL4.0;LOL-4.0; OFB 
0.0; TRGLVL 1.0; TRGSRC INT; TRGFNC TRIG ; PLSfv'OD SOR 
; TRGSlP POS; IMP HIGH ; CLKLVL TTL;COMPL OFF; OUTP 
OFF; TRACK ON , LEE; LOCK OFF; DISPfv'ODE All.;DISPFMT 
EXP ; BEEPER ON ; PERCTRL OFF ; VUM -6.0,5.0 ; UM OFF ; 
ERRQ-IK ON ; DEBUG OFF ; RESHDR SHORT ; SETINC 
PER.REL, 1.0E..m ; *DDT #16MANTRG 

Type of Command: Executing command. Forces execution of all previously 
deferred commands. 
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Next 

Next command 

Recalls the next setting in the used sequence. 

Command Syntax: Next 

• Example: NEXT .J 

Type of Command: Immediate command. All previously deferred commands 
are discarded. 

See Also: Previous, UseSequence, and DefSequence. 
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Previous 

Previous command 

Recalls the previous setting in the used sequence. 

Command Syntax: Previous / Prev 

• Example: Previous .J 

Type of Command: Immediate command. All previously deferred commands 
are discarded. 

See Also: Next, UseSequence, and DefSequence. 
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Use Sequence 

Use Sequence command/query 

Selects the sequence that will be recalled when 'next' and 

'previous' are received. 'UseSequence Memory' means 

that all defined settings, except the default setting, are re­

called in sequence. Empty memory locations are not re­

called. If an empty sequence (A, 8, C or D) is selected by 

'usesequence', execution error will occur when that se­

quence is recalled with 'next' or 'previous'. 

Command Syntax: UseSequence / UseSeqo, . Memory t Mem I A I B I c 
ID 

• Example: Use sequence, . C --1 

Query Syntax: UseSequence? / UseSeq? 

• Response Format: [USESEQUENCE / USESEQ _ _ )(MEM I A I 8 IC ID) 

Type of Command: Immediate command. Executed immediately without exe­

cuting previous commands. 

See also: Previous, Next, and DefSequence. 
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Define Sequence 

Define Sequence 

command 

Defines the settings to be recalled in sequence (using 
Next and Previous). There are four user-definable se­
quences, each containing up to 1 O settings. The string 
"Empty" clears the selected sequence. 

Command Syntax: DefSequence I DefSeq_ . ( A I B I c I D) , Empty 1 

(<dee. data> , <dee. data> { , <dee. data>}) 

• Example: 

Query Syntax: 

Where: 

<dee.data> = the number of a stored setting. 

Defsequence . . A, 1 • 23 , 12, 5 .J 

DefSequence? I DefSeq?, . ( A I B I C I D) { , ( A I B I C 
I D)} 

• Response Format: [ DEFSEQUENCE / DEFSEQ ](AI B I C I D)( , EMPTY 
I { ,<dee. data>}) · · 

{; [ DEFSEQUENCE / DEFSEO . . HA I BI C I D) , 

( EMPTY • { <dee. data> } ) }.J 

Type of Command: Immediate command. Executed immediately without exe-
cuting previous commands. · 

See also: Previous, Next and UseSequence. 
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Binary Program 

Binary Program 
Binary program query reads the current setting of the 
pulse generator and sends it to the controller in binary 
form·. This data can be stored and sent back to the pulse 
generator to get the same setting again later. This com­
mand has the same function as the •LRN common com­
mand with the exception that the block data cannot be un­
derstood and edited in the controller. The Binprog data 
has the same data format as the Memprog data so, the 
header can be changed and a memory location number 
can be added to the data (in the controller) in order to con­
vert the data to MemProg data, see next page. 

BinProg is much faster than •LRN. 

Command Syntax: BinProg . . <block data> 

Query Syntax: 

Where: <block data> is the instrument setting information 
previously retrieved via the BinProg? Query. 

BinProg? 

• Response Format: [ BinProg .l <block data> 

Type of Command: Executing command. Forces execution of all previously 
deferred commands. 

See Also: Block data in the 'System functions' chapter. 

Binary data can be difficult to store in the controller because it may 
contain data that the controller interprets as 'end of file', etc. Consult 
your controller manual for the correct procedure for storing binary data. 
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Memory Program 

Memory Program 

command/query 

MemProg? query reads one of the settings (saved with 
'lff.SAV) from the internal memory of the pulse generator 
and sends it to the controller in binary form·_ This data can 
be stored in the controller and sent back to the pulse gen­
erator to get the same setting again later. The Binary data 
cannot be understood or edited in the controller. 

The Memprog data has the same data format as the Bin­
prog data so, the header can be changed and the memory 
location number deleted from the data (in the controller) 
in order to convert the data to BinProg data, see previous 
page. 

Command Syntax: MemProg. . <dee. data> , <block data> 

Where: <dee. data> is the memory location you want to 
write to, and <block data> is the instrument setting 
information previously retrieved with the MemProg? 
query. 

Query Syntax: MemProg?_ <dee. data> 

• Response Format: [ MEMPROG_ .l <dee. data>, <block data> 

Type of Command: Immediate command. Executed immediately without exe­
cuting previous commands. 

See also: Block data in the 'System functions' chapter. 

Binary data can be difficult to store in the controller as. it may well 
contain data that the controller interprets as 'end of file' etc. Consult 
your controller manual for correct procedure for storing binary data. 
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Delete Memory 

Delete Memory command 

Deletes the selected settings from the nonvolatile mem­
ory in the instrument. Up to 10 selected memory locations, 
or all memory locations, can be deleted in the same com­
mand. 

Command Syntax: DeleteMemory / DelMem, , {<decimal data>IAII) {, 
<decimal data>} 

• Example: DeleteMemory, . 10 , 14 , 40 .J 

Type of Command: Immediate command. Executed immediately without exe­
cuting previous commands. 
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Macros 
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Define Macro 

Define Macro command 

Allows the programmer to assign a sequence of one or 

more program message units to a macro label. The se­

quence is executed when the macro label is received as 

a command or query. (If macros are disabled, the execu­

tion of this command is fast. but if macros are enabled, the 

execution time for this command is longer.) 

Command Syntax: •DMC . . <string>. <blockdata> 1 <string> 

Where: 

• Example: 

<String> = the macro label. (String data must be sur­

rounded by " " or ' ' as in the example below.) 

<blockdata> I <string> = the commands to be executed 

when the macro label is received, both blockdata and 

string data formats can be used. 

~t:DMC, ."MyPer", # 224 Per $1 ; LeE 1E-6 ; TrE 1E-6 .J 

This example defines a macro MyPer which takes one ar­

gument, i.e. the period. It also sets the edges to fixed val­

ues. 

Type of Command: Immediate command. Executed immediately without exe­

cuting previous commands. 
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Enable Macros 

Enable Macros 

command/query 

This command enables and disables expansion and exe­
cution of macros. If macros are disabled, the instrument 
will not recognize a macro although it is defined in the in­
strument. (The Enable Macro command takes a long time 
to execute.) 

Command Syntax: •EMC <dee. data> 

• Example: 

Query Syntax: 

Where: 

<dee. data>= in a number in the range-32767 to +32767. 
A value which rounds to O turns off macro execution. Any 
other value turns macro execution on. 

•EMC 1 .J 

Enable macro expansion and execution. 

•EMC? 

• Response Format: o I 1 .J 

1 indicates that macro expansion is enabled. 

0 indicates that macro expansion is disabled. 

Type of Command: Immediate command. Executed immediately without exe­
cuting previous commands. 
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Get Macro 

Get Macro 

Query Syntax: 

query 

This command results in a response that is the current 
definition for the given macro label. 

•GMC?. . <string> 

Where: 

<string>= the label of the macro for which you want to see 
the definition. (String data must be surrounded by 11 11 or • ' 
as in the example below.) 

• Response Format: <block data> 

• Example: •GMC?. . 11MyPer11.J 

gives the following response: 

"MYPER", #224 PER $1 ; LEE 1 E-6 ; TRE 1 E-6 .J 

Type of Command: Executing command. Forces execution of all previously 
deferred commands. 
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Learn Macro 

Query Syntax: 

Learn Macro 

query 

Makes the instrument output a list of string data elements, 
containing all macro labels defined in the instrument. 

• Response Format: <string> { ,<string> } 

• Example: 

Where: 

<string>= a Macro label. (String data must be surrounded 
by 11 11 or' 'as in the example below.) 

•LMC? .J 

may give the following response: 

"MYPER" , "STARTPER" , "TESTPER" .J 

Type of Command: Executing command. Forces execution of all previously 
deferred commands. 
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Purge Macros 

Purge Macros command 

Removes all macro definitions. (The Purge Macro com­
mand takes a long time to execute.) 

Command Syntax: •PMC 

• Example: •PMC.J 

Type of Command: Immediate command. Executed immediately without exe­
cuting previous commands. 
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Help Commands 
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Help 

Help 

Query Syntax: 

query 

This command gives a brief help text, mentioning the 
other available queries in the help category. 

Help? 

• Response Format: [HELP. ]<string> 

• Example: Use 'CODES?' to get a list of all commands. 

Use 'SYNTAX? "and name'" to get the syntax of one com-
mand. · 

Use 'ERROR?' to read out the number and explanation of 
the last error. 

Use 'DEBUG ON' to turn on PM5781 's display of received 
messages. 

Type of Command: Executing command. Forces execution of all previously 
deferred commands. 
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Codes 

Query Syntax: 

Codes 

query 

This query gives a response containing all the user com­
mands understood by the instrument. If the long response 
header format has been chosen, the returned list will con­
tain long form; otherwise, short form will be used. 

Codes? 

• Response Format: [CODES. . ] <string> 

• Example: 

"*CAL? *CLS *DDT •oMC 
•EMC *ESE •ESR? *GMC? 
*ION? *LMC? *LRN? *OPC 
*OPT? *PMC *PSC *PUD 
*RCL *AST *SAV *SRE 
*STB? *TRG *TST? *WAI 
HELP? CODES? SYNTAX? BINPROG 
MEMPROG MEMPROG? DEBUG DEFTEST 
DISPMODE ERROR? ERRORDISP RESHDR 
TEXT UNPROTECTSETCODE SOEV? 

SOC? SOEN SOPT SONT 
SQC? SQEN SQPT SQNT 
ONTIME CALDEFAULTCALTEMP CALDATA 

CALSTATUS? CALADJUST?CALRE PORT CALERROR? 
? 

CALTIME? PER DLY DUR 
LEE TRE BRP BUR 
HIL LOL OFB TRGLVL 
TRGSRC TRGFNC PLSMOD TRGSLP 
IMP CLKLVL COMPL OUTP 
MANGATE LOCK TRACK BEEPER 
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Codes 

LIM 

USESEQ 
PERCTRL 

NEXT 
DEFSEQ? 

VLIM 

ERRCHK 
CUR 
PREV 
PARLIM? 

DISPFMT DEFSEQ 

SETI NC INC 
MANTRG DELMEM 
AUTOSET BEEP 
TEMP? WHO?" 

Type of Command: Executing command. Forces execution of all previously 
deferred commands. 
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Syntax 

Query Syntax: 

Syntax 

query 

This query gives a response containing the syntax of the 
command specified in the query. The response is in sim­
plified EBNF format. 

Syntax?, , <string> 

Where: 

<string> = the command for which you want to know the 
syntax. (String data must be surrounded by " " or' ' as in 
the example below.) 

Response Format: [SYNTAX. ,]<string> 

• Example: Syntax?, . 'dispmode' .J 

gives the response: 

SYNTAX "DISPMODE OFF 

I STATE 

I ALL" 

Type of Command: Executing command. Forces execution of all previously 
deferred commands. 
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Error 

Error 

Query Syntax: 

query 

This query reads out an error message from a FIFO 

queue (First In First Out) containing up to 64 messages. 

The error message contains an error number and an ex­

planation. 

Error? 

• Response Format: [ERROR )<decimal data> , <string> .J 

• Example: 

Where: 

<decimal data> = the error number. 

<string> = a string containing the explanation of the error 

number. 

ERROR, ,20021 , "INVALID MESSAGE HEADER 

FOUND" .J 

Type of Command: Executing command. Forces execution of all previously 

deferred commands. 

See also: Chapter 16 "Error Messages". 
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Error Display 

Error Display 

command/query 

Selects if GPIB error messages should be shown on the 
display of the instrument or not. If Errordisp is set to ON, 
the instrument shows the error message and beeps each 
time an error is detected. The error code and explanation 
will disappear as soon as the instrument wants to display 
other data, a button is pressed (if not in remote mode) or 
a new message is received. 

Command Syntax: ErrorDisp. ON/OFF 

Query Syntax: ErrorDisp? 

• Response Format: [ERRORDISP_ ,1 ON/OFF 

Type of Command: Deferred command. Will not be executed until a .J or an 
executing command is received. 
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Debug 

Debug command/query 

The characters that are received on the bus are echoed 
to the display. Used to check that communication is OK. 

Command Syntax: Debug . . (On I Off) 

• Example: 

Query Syntax: 

Debug, .on 

Debug? 

• Response Format: [DEBUG . . HON I OFF) 

• Type of Command: Deferred command. Will not be executed until a .J or an 
executing command is received. 
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Parameter Limits 

Query Syntax: 

Parameter Limits 

query 

Returns the present min. and max. limits for the selected 
parameter. 

Parlimits? / Parlim? . <parameter> 

Where: 

<parameter> = (Period / Per I Delay / Dly I Duration / 
Dur I LeadingEdge / LeE I TrailingEdge / TrE I BurstPe­
riod / BrP I Burst / Bur I Highlevel / Hilvl / Hill 
Lowlevel / Lolvl / Lol I Offset_B / OfB 

• Response Format: [PARLIMITS / PARLIM. ]<dee. data lower limit>, <dee. 
data upper limit> .J 

Type of Command: Executing command. Forces execution of all previously 
deferred commands. 
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System Commands 
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Display Mode 

Display Mode command/query 

Selects what the front panel should indicate: 

ALL will show all the values in the different displays. 

STATE means that the central display will show FRONT 
PANEL DISABLED, but all other indicators and displays 
will work. 

OFF means that the central display will show FRONT 
PANEL DISABLED, and all other indicators and displays 
except bus status are blank. 

Command Syntax: DispMode, , (All I State I Off) 

• Example: 

Query Syntax: 

Dispmode, ,all .J 

DispMode? 

• Response Format: [DISPMODE, ,](ALL I STATE I OFF).J 

Type of Command: Deferred command. Will not be executed until a .J or an 
executing command is received. 
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Display Format 

Display Format 

command/query 

Selects exponent or prefix+unit representation of parame­
ter values in the display. 

Command Syntax: DispFormat I DispFmt, . (Exp/ Exponent I Unit) 

• Example: Dispformat. . exponent .J 

Query Syntax: DispFormat? / DispFmt? 

• Response Format: [DISPFORMAT / DISPFMT .. H EXP I UNIT) .J 

Type of Command: Deferred command. Will not be executed until a .J or an 
executing command is received. 
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Text 

Text command 

Writes a text on the pulse generator display (max 80 char­
acters). The text is removed either when a key is pressed, 
or when a new bus command is received, or when TEXT 
OFF is received. 

Command Syntax: Text . . ( <string> 1 Off) 

Where: 

• Example: 

<string>= string data that must be surrounded by"" or'' 
as in the example below. 

Text "PM 5781 is . . a . . fantastic . . pulse .. Generator!" 
.J 

Type of Command: Immediate command. Executed immediately without exe­
cuting previous commands. 
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Cursor 

Cursor 

command/query 

Moves the cursor to the selected parameter. 

Command Syntax: Cursor/ Cur <parameter> 

• Example: 

Query Syntax: 

Where: 
<parameter> = (Period / Perl Delay / Dly I Dura­

tion I Dur I LeadingEdge / LeE I TrailingEdge / TrE I 
BurstPeriod / BrP I Burst / Bur I Highlevel / Hilvl / 
Hil I Lowlevel / Lolvl / Lol I Offset_B / OfB) 

Cursor Period .J 

Cursor? / Cur? 

• Response Format: [CURSOR/ CUR. ,1 <parameter:> .J 

Where: 

<parameter> = as above. 

Type of Command: Immediate command. Executed immediately without exe­
cuting previous commands. 

Command Reference, System Commands 13 - 75 



Beeper 

Beeper 

Enables/Disables the beeper. 

Command Syntax: Beeper . . (On I Off) 

• Example: 

Query Syntax: 

Beeper. _on 

Beeper? 

• Response Format: [BEEPER. ](ON I OFF) .J 

command/query 

Type of Command: Deferred command. Will not be executed until a .J or an 
executing command is received. 
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Beep 

Beep 

command 

Makes the pulse generator beep, if beeper is enabled. 

Command Syntax: Beep / Bell 

Type of Command: Immediate command. Executed immediately without exe­
cuting previous commands. 
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Error Check 

Error Check command/query 

Used for maximum speed of already debugged programs. 
Preferably used together with DISPMODE OFF or DISP­
MODE STATE. The setting is checked when a save com­
mand is received. If an error is found when the error check 
is turned on (power on, front panel reset or ERROR­
CHECK ON), the pulse generator is set to the default set­
ting. 

Command Syntax: ErrorCheck / ErrChk . . (Onl Off) 

• Example: Errorcheck on .J 

Query Syntax: ErrorCheck? / ErrChk? 

• Response Format: [ERRORCHECK. _](ON I OFF) 

Type of Command: Executing command. Forces execution of all previously 
deferred commands. 

13 - 78 Command Reference, System Commands 



Response Header 

Response Header 

command/query 

Selects long, short, or no header for the responses on the 
bus. Note that commands can always be sent as either 
short or long headers, regardless of the response header 
selection. 

Command Syntax: ResHdr. . ( None I Nol Short I Long ) 

• Example: ResHdr, , Short .J 

Query Syntax: ResHdr? 

• Response Format: [RESHDR . .J ( NONE I SHORT I LONG) 

• Example: 

Lona Headers Short Headers 
Period Per 
Duration Dur 
LeadinaEdae LeE 
HiahLevel Hil 

NOTE: Mnemonics, like Hilvl for Highlevel, can be 
used as headers in commands, but they are not used in 
response headers. 

Type of Command: Deferred command. Will not be executed until a .J or an 
executing command is received. 

Command Reference, System Commands 13 - 79 



Identify 

Identify 

Query Syntax: 

query 

Identification query. Answered with three fields containing 

manufacturer, model, and firmware revision. 

• Response Format: PHILIPS,PM5781,<S>,<F> 

Where: 

• Example: 

<S> = Serial No. This function is not supported by 

PM 5781, it will always output a zero. 

<F> = Firmware revision levels. <F> consists of two or 

three revision levels separated by a stroke. Main pro­

gram/GPIB program/Internal calibration program. The in­

ternal calibration revision level is only available if an Inter­

nal Calibration unit, PM 9579 is installed. 

PHILIPS, PM5781, 0, MAIN V1 .05 28 March 1990 / GPIB 

V1.02 14 March 1990 / INTCAL V1.00 5 April 1990 

Type of Command: Executing command. Forces execution of all previously 

deferred commands. 
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Option 

Query Syntax: 

Option 

query 

Option identification query. Answered with one data field 
for each reportable option. Absent options are indicated 
by a zero. 

• Response Format: <DATA> { , <DATA> } 

Where: 
<DATA> = the name of the option. 

For example: <DATA> = PM 9579 means an en­
hanced accuracy board is fitted. <DATA> = 0 means 
no option is fitted. 

Type of Command: Executing command. Forces execution of all previously 
deferred commands. 
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Unprotect 

Unprotect command 

Enables changes to Protected User Data (•PUD), CalAd­
just, SetCode, OnTime, CalData, and CalDefault if sent 
earlier in the same program message. 

Command Syntax: Unprotect, .<string>l<blockdata>; <command to be 
unprotected> 

• Example: 

See Also: 

Where <string>l<blockdata> is the password necessary 
to gain access to the protected information. The default 
password is 1875. The code can be changed with Set­
Code. (String data must be surrounded by " " or ' ' as in 
the example below.) 

Unprotect, ,"1875"; •PUD, ,# 241 Calibrated 1990-01-
22, inventory No.02027> .J 

•PUD, OnTime, CalData, Caldefault, CalAdjust, and Set­
Code. 
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Protected User Data 

Protected User Data 

command/query 

Protected user data. This is a data area in which the user 
may write only after unprotecting it, but the contents may 
always be read. A typical use would be to hold calibration 
information, usage time, environmental conditions, inven­
tory control numbers etc. 

Command Syntax: •PUD <blockdata> 

• Example: 

Query Syntax: 

Unprotect "1875"; •PUD, .# 241 Calibrated, . 1990-04 
-17,. ,inventory_ .No.02027 .J 

Where: 
<string> is the password necessary to get access to the 

calibration functions of the pulse generator. The de­
fault password is 1875. (String data must be sur­
rounded by"" or' 'as in the example above.) 

# means that <arbitrary block program data> will follow. 
2 means that the two following digits will specify the 

length of the data block 

41 is the number of characters in this example mes­
sage. 

• Response Format: <BLOCKDATA> .J 

Type of Command: Immediate command. Executed immediately without exe­
cuting previous commands. 

See Also: Unprotect on page 13-82. 
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Test & Calibration 
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Define Test 

Define Test command/query 

Defines which test should be performed when ~HST? is 
received. 

Command Syntax: DefTest, . ( All !PROM I RAMI FRONT I COUNTER ) 

• Example: DefTest PROM .J 

Query Syntax: DefTest? 

• Response Format: [ DEFTEST . . H ALLIPROMIRAMIFRONTICOUNTER) .J 
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Self-Test 

Query Syntax: 

Self-Test 

query 

The self-test query causes an internal self-test and gen­
erates a response indicating whether or not the device 
completed the self-test without any detected errors. 

• Response Format: <integer> .J 

Where: 
<integer> = the sum of any detected errors, according 

to the table below. 

<lnteaer> - Error 
0 No error 

1 PROM Failure 
2 RAM 1 Failure 
4 RAM 2 Failure 
8 LCD Failure 
16 Kevboard Failure 
32 Counter Failure 

Type of Command: Executing command. Forces execution of all previously 
deferred commands. 
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Calibration Verification 

Cal/brat/on Verification query 

Query Syntax: 

Calibration Query. Causes the device to perform an inter­

nal calibration verification and generate a response that 

indicates whether or not the device completed the internal 

calibration verification without error. 

• Response Format: <integer> 

Where: 

<integer> = a number showing the sum of the error type 

and the parameter where the error occurred. See the ta­

ble below. 

If no error occurred during calibration verification, an in­

strument without PM 9579, internal calibration unit will 

respond with '8000H' and an instrument with PM 9579 will 

respond with ·o·. 

All other responses indicate an error. 

See error explanation table on page 13-90. 

Type of Command: Executing command. Forces execution of all previously 

deferred commands. 
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Calibration Report 

Query Syntax: 

Calibration Report 

query 

Performs a complete measurement of all parameters and 
returns a measurement protocol. This function requires 
the internal calibration unit PM 9579. 

Cal Report? 

• Response Format: [CALREPORT] . , <string> 

• Example: 

Where <string> is the protocol with one headline for each 
parameter and one row for each adjustable DAG-setting. 

Parameter Range 

1, 

8.0E--09, 7.934E-09,-6.546E-11,-8.183E-03, 

9.8E--09,9.785E-09,-1.514E-11,-1 .545E-03, 

1.26E-08, 1.259E--08,-6009E-12,-4. 769E-04, 

2.0E-8,2.008E-08,8.142E-11,4.071 E- 03, 

L:/ /R 1 1. ~bsolute error 
/ Relative error = t d 

1 expece va ue 
Absolute error= Measured value-expected.talue 

Measured value 
Expected parameter value 
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Calibration Adjust 

Calibration Adjust 

Query Syntax: 

• Example: 

query 

Performs a complete measurement and adjustment of all 
parameters and returns a calibration status code. You 
must use unprotect before using this command. This func­
tion requires the internal calibration unit PM 9579. 

Cal Adjust? 

Unprotect "1875"; CalAdjust .J 

• Response Format: [CALADJUST) .. <dee. data> 

Where: <dee. data> is a number showing the sum of all 
present calibration errors according to the table below: 

Bit Weight Explanation 
No. 

Q) 
15 32768 No calibration svstem installed 0. 

~ 14 16384 Default calibration ... 
0 ... ... 13 8192 Not used 
w 12 4096 Not used 

11 2048 Measurina error 
10 1024 lnaccuracv /Call Service!) 
9 512 Non monotonic <Call Service) 
8 256 Out of DAG-range error. Hardware 

adiustment reauired call Service . ... 
7 128 Attenuator calibration Q) 

Q) 
6 64 Offset calibration E 

ca 
5 32 Amolitude calibration ... 

ca 
0.. 4 16 Trailina edae calibration 

3 8 Leadina edae calibration · 
2 4 Duration calibration 
1 2 Delav calibration 
0 1 Period calibration 
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Calibration Status 

Query Syntax: 

Calibration Status 

query 

Returns the calibration status (0 if the calibration status is 
OK and an other number, according to the table below, if 
not.) 

CalStatus? 

• Response Format: [ CALSTATUS . . J<dec. data> 

Where: <dee. data> is a number showing the sum of all 
present calibration errors according to the table below: 

Bit Weight Explanation 
No. 

Cl) 15 32768 Always 0 a. 
>-

16384 Default calibration I- 14 ... e 13 8192 Not used w 12 4096 Not used 
11 2048 Measurina error 
10 1024 Inaccuracy (Call Servicell 
9 512 Non monotonic (Call Service) 
8 256 Out of DAG-range error Hardware 

adiustment reauired call Service. 
Q) 7 128 Attenuator calibration 
Q) 

6 64 Offset calibration E co .... 
co 5 32 Amolitude calibration 
a.. 4 16 Trailing edae calibration 

3 8 Leadina edae calibration 
2 4 Duration calibration 
1 2 Delav calibration 
0 1 Period calibration 
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Calibration Error 

Calibration Error 

Query Syntax: 

query 

Returns the error descriptions resulting from errors in the 
last calibration adjustment performed. One error is re­
turned each time the query is issued until no errors re­
mains to be reported. This function requires the internal 
calibration unit PM 9579. 

Cal Error? 

• Response Format: {CALERROR] . . <string> 

• Example: 

Where: <string>=the error description. 

"Ca!Err 1: DELAY Range:2, Low range end point out of 
range" 

"Cal Err 2: AMPLITUDE Mode:NRM, Measuring error in Lo point" 

"CalErr 0: , No more errors" 

Type of Command: Executing command. Forces execution of all previously 
deferred commands. 
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Calibration Data 

Calibration Data 

command/query 

Calibration data transfer command. This command is 
used to make a backup copy of the calibration data of the 
instrument in your controller.' . You must unprotect the 
calibration data area to be able to write into it. 

Command Syntax: CalData <Block data> 

• Example: Unprotect "1875"; CalData, ,<Block data> .J 

Query Syntax: CalData? 

• Response Format: [ CALDATA, . ] <Block data> 

Type of Command: Executing command. Forces execution of all previously 
deferred commands. 

See Also: Block data in the 'System Functions' chapter, and unpro­
tect in this chapter. 

Block data can be difficult to store in the controller as it may well 
contain data that the controller interprets as 'end of file' etc. Consult 
your controller manual for correct procedure for storing block data. 

Command Reference, Test & Calibration 13 - 93 



Calibration Temperature 

Calibration Temperature query 

Query Syntax: 

Returns the temperature of the pulse generator (inside 
the cabinet) the last time it was calibrated. 

CalTemp? 

• Response Format: [ CALTEMP . . 1 <dee. data> 

Where <dee. data> is an integer indicating the tempera­
ture in degrees Centigrade. 

Type of Command: Executing command. Forces execution of all previously 
deferred commands. 
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Temperature 

Query Syntax: 

• Example: 

Temperature 

query 

Measures the temperature inside the cabinet of the pulse 
generator and gives a response in degrees Centigrade. 

Temperature? 

Temperature? .J 

• Response Format: [TEMPERATURE] , .<Decimal data> .J 

Where: 

<Decimal data>= the temperature in degrees Centigrade. 

Type of Command: Executing command. Forces execution of all previously 
deferred commands. 

Command Reference, Test & Calibration 13 - 95 



Calibration Time 

Calibration Time query 

This query gives the time when calibration was last per­
formed. 

Query Syntax: CalTime? 

• Response Format: [CALTIME .. l <String> .J 

Type of Command: Executing command. Forces execution of all previously 
deferred commands. 
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On Time 

On Time 

command/query 

Total elapsed power-on time. This data should only be 
read. You can write only after unprotecting it. 

Command Syntax: On Time. , <String data> 

Where <string data> is the elapsed time in Hours [: Min­
utes [ : Seconds ] ], minutes and seconds are op-
tional. (String data must be surrounded by 11 11 or • • 
as in the example below.) 

• Example: Unprotect. 111875"; On11me .. "15:10:30" .J 

Query Syntax: On11me? 

• Response Format: [ONTIME . . 1 <String> .J 

See Also: Unprotect on page 13-82. 
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Calibration Default command 

This command returns the instrument to the default cali­
bration stored in Read-Only Memory inside the instru­
ment. This command is only useful if someone seriously 
corrupted or destroyed the calibration data and the instru­
ment temporarily must be made operative until proper ad­
justment can be performed. Calibration default is set auto­
matically if the checksum for the calibration data is incor­
rect. 

CAUTION: If this command Is sent the calibration is 
lost and the instrument must be recalibrated. 

Command Syntax: CalDefault 

• Example: Unprotect . . "1875" ; Caldefault .J 

Type of Command: Executing command. Forces execution of all previously 
deferred commands. 

See also: Unprotect 
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Status & Event 

See also System Functions, Status on page 11-19. 
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Status Byte Query 

Status Byte Query 

Query Syntax: 

query 

Reads out the value of the service request enable regis• 
ter. The Master Summary Status bit (MSS) is reported on 
bit 6, not the Request Service (ROS). The MSS is set if the 
instrument has one or more reasons for requesting serv­
ice. 

•STB? 

• Response Format: <integer>.J 

Where <integer>= the sum (between O and 255) of all bits 
that are set. See table below: 

Status Bvte Realster (1 = true} 
Bit Weiaht Name Condition 
7 128 OPR Enabled operation status has 

occurred. 
6 64 MSS Reason for reauestina service 
5 32 ESB Enabled event status 

condition has occurred 
4 16 MAV An outout messaae is readv 
3 8 QUE The quality of the output 

sianal is auestionable 
2-0 4-1 Not used 

Type of Command: Executing command. Forces execution of all previously 
deferred commands. 

See also: If you want to read the status byte with the ROS bit, use 
serial poll. 
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Service Request Enable 

Service Request Enable command/query 

The Service Request Enable command sets the Service 
Request Enable Register bits. This enable register con­
tains a mask value for the bits to be enabled in the Status 
Byte Register. A one in the enable register enables the 
corresponding bit in the Status Byte Register to generate 
a Service Request. 

Command Syntax: •SRE <dee. data> 

• Example: 

Query Syntax: 

Where <dee.data:>= the sum (between o and 255) of all 
bits that are set. See table below: 

Service Reauest Enable Realster (1 = enable) 
Bit WeiQht Enables 
7 128 OPR Ooeration Status 
6 64 ROS, Reauest Service 
5 32 ESB Event Status Bit 
4 16 MAV Messaae Available 
3 8 QUE, Questionable Data/Sional Status 

2-0 4-1 Not used 

•SRE <16>.J 

In this example a service request is generated when a 
message is available in the output queue. 

• Response Format: <integer>.J 

Where <integer> = the sum of all bits that are set. 

Type of Command: Immediate command. Executed immediately without exe­
cuting previous commands. 
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Clear Status Command 

Clear Status Command command 

The •CLS common command clears the status data 
structures by: clearing all event registers and the error 
queue. It does not clear enable registers and transition fil­
ters. It clears any pending •WAI, •OPC and •OPC?. 

Command Syntax: •CLS 

• Example: •CLS .J 

Type of Command: Immediate command. Executed immediately without exe­
cuting previous commands. 
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Power-On Status Clear 

Power-On Status Clear command/query 

Enables/disables automatic power-on clearing of: 
• Service request enable register 

• Event status enable register 

• Operation status enable register 

• Questionable data/signal enable register 

Command Syntax: •PSC <decimal data> 

• Example: 

Query Syntax: 

Where: 

<dee. data>= a number in the range -32767 to +32767. 
A value which rounds to O turns off automatic power-on 
clearing. Any other value turns it on. 

•PSC 1.J 

This example enables automatic power on clearing. 

• Response Format: 1 I O .J 

Where 1 is enabled and O is disabled. 

Type of Command: Immediate command. Executed immediately without exe­
cuting previous commands. 
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Event Status Register 

Event Status Register query 

Query Syntax: 

Reads out the contents of the standard event status reg­
ister. Reading the Standard Event Status Register clears 
the register. 

• Response Format: <dee. data> .J 

Where: 

<dee. data>= an integer number between O and 255. See 
table on page 13-105. 

Type of Command: Executing command. Forces execution of all previously 
deferred commands. 
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Standard Event Status Enable 

Standard Event Status Enable command/query 

Sets the enable bits of the Standard Event Enable Reg­
ister. This enable register contains a mask value for the 
bits to be enabled in the Standard Event Status Register. 
A one in the enable register enables the corresponding bit 
in the status register. 
An enabled bit will set the ESB (Event Status Bit) in the 
Status Byte Register if the enabled event occurs. See also 
status reporting on page 11-19. 

Command Syntax: •ESE <dee. data> 

• Example: 

Query Syntax: 

Where: 
<dee.data> = an integer number between O and 255. 

according to the table below: 

Event Status Enable Realster {1 = enable\ 
Bit Weiaht Enables 
7 128 PON Power ON occurred 
6 64 URQ, User Reauest 
5 32 CME, Command Error 
4 16 EXE Execution Error 
3 8 ODE Device-Dependent Error 
2 4 QYE Querv Error 
1 2 RQC Reauest Control (not used) 
0 1 Ooeration Comolete 

•ESE <36> .J 

In this example the command error, bit 5, and the query 
error, bit 2, will set the ESB of the Status Byte if these er­
rors occur. 

• Response Format: <dee. data> .J 
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Standard Event Status Enable 

Type of Command: Immediate command. Executed immediately without exe­
cuting previous commands. 
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Operation Status, Condition 

Operation Status, Condition query 

Query Syntax: 

Reads out the contents of the Operation Condition Reg­
ister. See figure below. 

SOC? 

• Response Format: [SOC . . ]<decimal data> .J 

Where: 

<decimal data>= an integer number between -32767 and 
+32767. See the table on page 13-108. 

Type of Command: Executing command. Forces execution of all previously 
deferred commands. 

Device Status Continously Monitored 

15 14 

Summary Message 
CPR bit in status byte 

_""" ........ ,. Condition register 

SOC? 

-~..i-,...,.. TranslUon titter 
...,....,._...,._. SOPT selects positive transition. 

SONT selects negati\le transition. 

·- I or I a<both. 

0 Status Register 
_..,._._... (Latched conditions) 

& & 

SOEV? 

Enable Register 
Selects which events can set 
the summary message 
SOEN 

Fig. 13-3 Operation status group 
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Operation Status, Positive Transition 

Operation Status, Positive Transition command/query 

Transition Filter. This command lets you decide if a posi­
tive transition of a condition should set a bit in the Opera­
tion Status Event Bit Register. See figure on page 13-107. 

The transition filter settings are stored in nonvolatile mem­
ory. 

Command Syntax: SOPT. ,<dee. data> 

Where <dee. data> is according to the table below: 

Query Syntax: SOPT? 

• Response Format: [SOPT] , ,<dee. data> 

Ooeration Status reaisters (1 = enable) 
Bit Welaht Exolanatlon 
9 512 Initial warm up, 30 seconds from 

loower on 
8 256 Warming up, The pulse generator 

warms uo 30 minutes after oower on 
7-2 Not used 
1 2 Settling, The instrument waits for 

the pulse generating hardware to 
stabilize 

0 1 Calibrating, The instrument is 
currentlv adiustina or verifyina itself 
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Operation Status, Negative Transition 

Operation Status, Negative Transition command/query 

Transition Filter. This command lets you decide if a nega­
tive transition of a condition should set a bit in the Opera­
tion Event Bit Register. See figure on page 13-107. 

The transition filter settings are stored in nonvolatile mem­
ory. 

Command Syntax: SONT <dee. data> 

Query Syntax: 

Where <dee. data> is according to the table on page 
13-108. 

SONT? 

• Response Format: [SONT .. ]<dee. data> 
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Operation Status, Event 

Operation Status, Event query 

Query Syntax: 

Reads out the contents of the Operation Event Status 
Register. Reading the Operation Event Register clears 
the register. See figure on page 13-107. 

If a bit should be set in this register, either a positive or a 
negative transition must be enabled. 

SOEv? 

• Response Format: [SOEV. .]<dee. data> .J 

Where: 

<dee. data> = an integer number between O and 65535. 
See the table on page 13-108. 

Type of Command: Executing command. Forces execution of all previously 
deferred commands. 
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Operation Status, Enable 

Operation Status, EtJable command/query 

Sets the enable bits of the Operation Status Enable Reg­
ister. This enable register contains a mask value for the 
bits to be enabled in the operation status register. A one 
in the enable register enables the corresponding bit in the 
status register. See figure on page 13-107. 

An enabled bit will set the OPR (Operation Status Bit) in 
the Status Byte Register if the enabled event occurs. See 
also status reporting on page 11-19. 

This register will be cleared at power on if power on clear­
ing is enabled via •PSC. 

Command Syntax: SOEn <dee. data> 

• Example: 

Query Syntax: 

Where: 

<dee.data> = an integer number between o and 65535, 
according to the table on page 13-108. 

SOEn <258> .J 

In this example warm up, bit 8, and Settling, bit 1, will set 
the OPR-bit of the Status Byte. (This method is faster than 
using •OPC if you want to know when the pulse on the 
output is ready.) 

SOEn? 

• Response Format: [SOEN . . J<dec. data> .J 

Type of Command: Immediate command. Executed immediately without exe­
cuting previous commands. 
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Questionable Data/signal, Condition 

Questionable Data/signal, Condition query 

Query Syntax: 

Reads out the contents of the Status Questionable Con­
dition Register. 

SQC? 

• Response Format: [SOC, ,]<dee. data> .J 

Where: 

<dee. data> = an integer number between o and 65535. 
See the table on page 13-113. 

Type of Command: Executing command. Forces execution of all previously 
deferred commands. 

Device Status Continously Monitored 

r:;:i i i 
l1 ,s1,41 
Summary Message 
QUE bit in status by1e(bit#3) 

_.._._....,. Condition register 
SOC? 

_.._._....,. Transition filter 
....,...,.....,_, SOPT selects positive transition. 

SONT selects negative transition. 

• = I or I or both. 

0 Status register 
...., .... ,...._, (Latched conditions) 

& & 

SOEV? 

Enable Re11lster 
Selects which events can set 
the summary message 
SOEN 

Fig. 13-4 Questionable data/signal status group 
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Questionable Data/signal Positive Transition 

QJestionab/e Data'signal Positive Transition command/query 

Transition Filter. This command lets you decide if a posi­
tive transition of a condition should set a bit in the Status 
Questionable Register. See figure on page 13-112. 

The transition filter settings are stored in nonvolatile mem­
ory. 

Command Syntax: SQPT <dee. data> 

Query Syntax: 

Where <dee. data> is according to the table below and on 
the next page. 

"SQPT? 

• Response Format: [SQPT. ,]<dee. data> 

Status Questionable Enable (1 = enable\ 
Bit Weiaht Enables Cause for alarm 
9 512 Calibration Temperature outside 

temperatur calibration range 
e 

8 256 Calibration Calibration data is 
questionable due to default 
or bad calibration data. 

7-6 Not used 
5 32 Frequency The frequency (pulse period) 

is of questionable quality due 
to period control loop not 
completed (Period control 
on). Warm up not completed, 
temperature outside 
calibration range or bad 
calibration data 

4-3 Not used 
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Questionable Data/signal Positive Transition 

Status Questionable Enable (1 = enable) 
Bit Weiaht Enables Cause for alarm 
2 4 lime lime parameters of 

questionable quality due to 
warm up not completed, 
temperature outside 
calibration range or bad 
calibration data 

1 2 Not used 
0 1 Voltage Output voltage questionable 

due to warm up not 
completed, temperature 
outside calibration range or 
bad calibration data 
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Questionable Data/signal, Negative Transition 

QJestkmJle ~ Negative Transition command/query 

Transition Filter. This command lets you decide if a nega­
tive transition of a condition should set a bit in the Status 
Questionable Event bit register. See figure on page 
13-112. 

The transition filter settings are stored in nonvolatile mem­
ory. 

Command Syntax: SQNT <dee. data> 

Query Syntax: 

Where <dee. data> is according to the table on page 
13-113. 

"SONT? 

• Response Format: [SQNT_ ,]<dee. data> 
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Questionable Data/signal, Event 

Questionable Data/signal, Event query 

Query Syntax: 

Reads out the contents of the Status Questionable Event 
Register. Reading the Status Questionable Event Regis­
ter clears the register. See figure on page 13-112. 

SQEv? 

• Response Format: SQEV <dee. data> .J 

Where: 

<dee. data> = an integer number between O and 65535. 
See table on page 13-113. 

Type of Command: Executing command. Forces execution of all previously 
deferred commands. 

13 - 116 Command Reference, Status & Event 



Questionable Data/signal, Enable 

Questionable Data/signal, Enable command/query 

Sets the enable bits of the Status Questionable Enable 
Register. This enable register contains a mask value for 
the bits to be enabled in the Status Questionable Register. 
A one in the enable register enables the corresponding bit 
in the status register. See figure on page 13-112. 

An enabled bit will set bit #3, QUE (Questionable Status 
Bit), in the Status Byte Register if the enabled event oc­
curs. See also status reporting on page 11-19. 

This register will be cleared at power on if power on clear­
ing is enabled via •PSC. 

Command Syntax: SQEn <dee. data> 

• Example: 

Query Syntax: 

Where: 
<dee.data> = an integer number between O and 65535, 

according to the table on page 13-113. 

SQEn <32> .J 

In this example frequency, bit 5, will set the QUE-bit of the 
Status Byte when the frequency of the output pulse is OK. 
This method of knowing when the pulse on the output is 
OK is better than •OPC or •WAI since the controller can 
service other instruments while the pulse generator is set­
tling. 

SQEn? 

• Response Format: [SQEN] . . <dee. data> .J 

Type of Command: Immediate command. Executed immediately without exe­
cuting previous commands. 
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Synchronization 
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Operation Complete 

Operation Complete command 

The Operation Complete command causes the device to 
generate the operation complete message in the Stan­
dard Event Status Register when all pending selected de­
vice operations have been finished. 

Command Syntax: •OPC 

• Example: t<OPC .J 

Type of Command: Executing command. Forces execution of all previously 
deferred commands. 
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Operation Complete Query 

Operation Complete Query query 

Query Syntax: 

The Operation Complete query places an ASCII character 
1 into the device's Output Queue when all pending se­
lected device operations have been finished. 

•OPC? 

• Response Format: '1' .J 

Type of Command: Executing command. Forces execution of all previously 
deferred commands. 

Command Reference, Synchronization 13 - 121 



Wait-to-continue 

Wait-to-continue command 

The Wait-to-Continue command prevents the device from 
executing any further commands or queries until execu­
tion of all previous commands or queries have been com­
pleted. 

Command Syntax: •WAI 

• Example: PERIOD 1.00E-3 ; -Jf/.WAI ; OUTPUT ON , A .J 

In this example, -Jf/.WAI makes sure the PERIOD setting is 
ready before switching on output A. 

Type of Command: Executing command. Forces execution of all previously 
deferred commands. 
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Command/Query 

Introduction 

This chapter contains an alphabetical subset of the "Com­
mand Reference" chapter. 

Description 

Causes the device to perform an internal 
calibration. 0 = OK. 

Clear Status clears the status data structures. 

•DDT :::blockdata> Define Device Trigger stores command sequence 
executed when group execute trigger (GET) or 
,inRG is received. 

•DMC , , <string> , 
<blockdata> 

Define Macro command assigns a sequence of 
program message units to a macro label. 

•EMC <dee. data> Enable Macros enables and disables expansion 
and execution of macros. 

•ESE <dee. data> Standard Event Status Enable. An enabled bit will 
set the ESB (Event Status Bit) in the Status Byte 
Register if the enabled event occurs. 

*GMC? , , <string> 

Event Status Register reads out the contents of 
the standard event status register. 

Get Macro query response with current definition 
for the given macro label. 

Identify, answered with three fields containing 
manufacturer, model, and firmware revisions. 
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Command/Query Description 

Learn Macro Query, makes the instrument output 
all macro labels defined in the instrument. 

Learn Device Setup Query. Causes a response 
message which is directly resendable and will 
place the instrument in the state it was when the 
•LAN? query was made. 

Operation Complete causes the device to 
generate the operation complete message in the 
Standard Event Status Register when all pending 
selected device operations have been finished. 

Option is answered with one data field for each 
reportable option. Absent options are indicated 
with a zero. 

•PMC Purge Macros removes all macro definitions. 

•PSC <decimal data> Power-On Status Clear, Enables/disables 
· ' automatic power-on clearing of Service Request 

Enable Register and Standard Event Status 
Enable Register 

•PUD <blockdata> Protected user data. This is a data area in which 
the user may write only after unprotecting it, while 
the contents may always be read. 

•RCL <dee. data> Recall restores the state of the device from a copy 
stored in local memory. 

•RST Reset command performs a device reset. Return 
to XRCL O settings. 

•SAV. ;<decimal data> 

•SRE <dee. data> 

Saves the current settings of the instrument in 
internal memory 

Service Request Enable. A one (1) in the enable 
register enables the corresponding bit in the 
Status Byte Register to generate a Service 
Request. 
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Command/Query 

Autoset, , 
<parameter> 

Beep I Bell 

Beeper, , (On I Ott) 

BlnProg ;<block 
data> 

Burst/ Bur 
<decimal data> 

BurstPeriod / BrP 
<decimal data> 

CalAdjust? 

Description 

Status Byte Query reads out the value of the 
status byte. 

Trigger command is the device-specific equivalent 
of the IEEE 488.1 defined Group Execute Trigger, 
and has exactly the same effect as a GET when 
received, parsed, and executed by the device. 

Self Test. Causes an internal self-test and 
generates a response indicating whether or not 
the device completed the self-test without any 
detected errors. 

Wait-to-Continue command prevents the device 
from executing any further commands or queries 
until execution of all previous commands or 
queries have been completed. 

Autoset corrects the pulse generator setting, using 
the selected parameter as reference. 

Beep makes the pulse generator beep, if beeper 
is enabled. 

Enables/Disables the beeper. 

Binary program query reads the current setting of 
the pulse generator and sends it to the controller 
in binary form. 

Burst pulses sets the number of pulses in each 
burst to between O and 9999. 

Sets the time between the starting point of two 
consecutive bursts. 

Requires optional Internal calibration unit. 
Performs a complete measurement and 
adjustment of all parameters and returns a status 
code. 
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Command/Query Description 

CalDat~ ;<Block data> Calibration data is used to restore the calibration 
data of the instrument from a previous backup. 
(Protected). 

CalDefault 

Cal Error? 

CalReport 

CalStatus? 

CalTemp? 

CalTime 

Clocklevel / Clklvl 
, , (TTL I ECL) 

Codes? 

Complement 
/ Compl ' ' (Off I On) 

Cursor/ Cur 
<parameter> 

Debug ' ' (Off I On) 

Calibration default returns the instrument to the 
default calibration in ROM. (Protected). 

Requires optional Internal calibration unit. Returns 
descriptions of errorors in the last CalAdjust? 

Requires optional Internal calibration unit. 
Performs a complete measurement of all 
parameters and returns a protocol. 

Calibration status returns the calibration status, 
i.e., 0 if the instrument is calibrated, and a number 
if not. 

Calibration temperature returns the temperature 
the pulse generator had inside the cabinet the last 
time it was calibrated. 

Used to store the time when the pulse generator 
was calibrated last. 

Clock output level TTL levels (0 and +2.5 V into 
50 Q) or ECL levels (-0.8 V and -1.8 V into 50 Q) 

Codes returns all user commands understood by 
the instrument. 

Switches between normal and complementary 
waveform on both A and B outputs. 

Moves the cursor to the selected parameter. 

The characters that are received on the bus are 
echoed to the display. Used to check that 
communication is OK. 
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Command/Query 

DefSequence I 
DefSeq ' ' ( A I B I C I 
D) , Emptyl<dec. data> 

DefTest , , 
( All I PROM I RAM 
!Front I Counter) 

Delay / Dly, , 
<decimal data> 

DeleteMemory I 
DelMem , , (<decimal 
data> IAII) { <decimal 
data>} 

DispFormat / 
DispFmt, , 
(Exp / Exponent I Unit) 

DispMode' ' (Off I 
State I All) 

Duration I Dur / 
Width <decimal 
data> 

Error? 

Description 

Defines the settings to be recalled in sequence 
(using 'Next' and 'Previous'). 

Defines which test to be performed when •TST? 
is received. 

Sets delay between pulse on the clock output and 
the pulse outputs. If double pulse, the first pulse is 
synchronous with the clock pulse and the second 
pulse is generated after the delay set with this 
command. 

Deletes the selected settings from the nonvolatile 
memory in the pulse generator. 

Selects exponent or prefix+unit representation of 
parameter values in the display. 

ALL show all values in the different displays. 
STATE, central display disabled, all other 
indicators work. 
OFF, only bus indicator works 

Sets the duration of the output pulse within the 
range 4 ns to 100 ms. 

Reads out an error message from a FIFO queue 
(Eirst ln Eirst Qut) 

Errorheck / ErrChk Used for maximum speed of already debugged 
, , (Off I On) programs. 
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Command/Query Description 

ErrorDisp, , ON/OFF Selects if GPIB error messages should be shown 
on the display 

Help? 

Highlevel / Hilvl / 
Hil <decimal data> 

Impedance / Imp, , 
(High / Hillow / Lo) 

Increment / Inc 

Help query gives a brief help text, mentioning 
other available queries in the help category. 

Sets the high level of the output pulse to any 
value between -9.8 V and + 1 0 V. 

Selects the input impedance of the external input. 

Increments the parameter that is selected with the 
SETINCREMENT command. 

Leading Edge / LeE Specifies the transition time, from 10% to 90% of 
<decimal data> the pulse amplitude, within the range 2 ns to 

100 ms. 

limiter / Lim, , (Off 1 

On) 

Locking / Lock , , 
(Off I [ On) 
{<parameter> } ] 

Lowlevel / Lol vi / 
LoL <decimal data> 

ManualGate / 
ManGate 
(CloselOpen) 

Enables/disables the limiter function. 

Prevents unintentional change of pulse 
parameters. 

Sets the low level of the output pulse to any value 
between -10 V and +9.8 V. 

Opens and closes the gate when Trigger Source 
is set to Manual and Trigger Function to Gate or 
Duration. 

ManualTrig/ ManTrg Triggers the pulse generator when Trigger-Source 
is set to Manual, and Trigger-Function to Trig or 
Burst. When the Trigger-Function is set to Gate or 
Duration, ManTrig toggles the gate open the first 
time, and closed the next time you send it. 
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Command/Query 

MemProg , , <dee. 
data> , <block data> 

Next 

Offset_B , ;<decimal 
data> 

On Time, , <string 
data>. 

Output I Outp , , 
(Disable / Off I [Enable 
/ On) { (A I B I Clock / 
Clk)}] 

Description 

Memory program, MemProg? query reads one of 
the settings (saved with -Jfl-SAV) and sends it to the 
controller in binary form. 

Recalls the next setting in the used sequence. 

Adds an offset voltage between -19.9 V and 
+ 19.9 V to the high and low levels of output B. 

Total elapsed power on time. 

Enables and disabled output A, B, and Clock. 

Parlimits? / Parlim Returns the present max. and min. limits for the 
? , , <parameter> selected parameter. 

Period/ Per 
<decimal data> 

Sets the pulse period to any value between 8 ns 
and 10 s. 

PeriodCtrl / PerCtrl Disables/enables the period control loop. 
, , (On I Off) 

Previous / Prev 

PulseMode / 
PlsMod , , (Square I 
Sqr I Single / Sgl I 
Double I Dbl) 

ResHdr , , ( None I No 
I Short I Long ) 

Recalls the previous setting in the used sequence. 

Selects Pulse Mode. 

Response header selects long, short, or no 
header of bus responses. 
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Command/Query 

Setlncrement I 
Setlnc I, , 
<parameter> , (Absolute 
/ Abs I Relative / Rel) 

Description 

Sets parameter to be changed, whether the 
change shall be absolute or relative, and the 
absolute/relative change that shall be made when 
INCREMENT is received. 

SOC? Reads out the contents of the operation condition 
register. 

SOEn <dee. data> Operation Status Enable. A one (1) in the enable 
register enables the corresponding bit in the 
status register. An enabled bit will set the OPR 
(Operation Status Bit) in the Status Byte Register 
when the enabled status occurs. 

SOEv? Reads out the contents of the operation event 
status register and clears it. 

SONT <dee. data> Operation Negative Transition. Decides if a 
negative transition of a condition should set a bit 
in the Operation Event bit register. 

SOPT <dee. data> Operation Positive Transition. Decides if a 
positive transition of a condition should set a bit in 
the Operation Event bit register. 

SQC? Reads out the contents of the Status 
Questionable Condition register. 

SQEn <dee. data> Sets the enable bits of the status questionable 
enable register.An enabled bit will set the QUE 
(Questionable Status Bit) in the Status Byte 
Register as long as the instrument is in the 
questionable status. 

SQEv? Reads out the contents of the status questionable 
event register. Reading the Status Questionable 
Event Register clears the register. 
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Command/Query 

SQNT <dee. data> 

SQPT <dee. data> 

Syntax? , , <string> 

Temperature? 

Text , , (Off I <string> ) 

Tracking / Track , , 
(Off I [On) { , 
<parameter> } J 

TrailingEdge / TrE 
<decimal data> 

TrigFunction / 
TrgFnc, , (Trig / Trg I 
Gate I Burst / Bur I 
Duration I Dur) 

Description 

Transition Filter. This command lets you decide if 
a negative transition of a condition should set a bit 
in the Status Questionable register. The bit must 
also be enabled in the 'operation status enable' 
register. 

Transition Filter. This command lets you decide if 
a positive transition of a condition should set a bit 
in the Status Questionable register. The bit must 
also be enabled in the 'operation status enable' 
register. 

Gives a response containing the syntax of the 
command specified in the query. The response is 
in a simplified EBNF format. 

Measures the temperature inside the cabinet of 
· the pulse generator and gives a response in 

degrees Centigrade. 

Writes a text on the pulse generator display (Max 
80 characters). The text is removed either when a 
button is pushed or when a new bus command is 
received or when TEXT OFF is received. 

Selects which parameters shall be tracked to each 
other. lime parameters are tracked to time 
parameters; they are kept in the ratio that they 
have when the command is received. High and 
low level are tracked with a constant difference. 

Specifies the transition time from 90% to 10% of 
the pulse amplitude. 

Selects: 
• Triggered by the trigger source. 
• Gated by the trigger source. 
• Trig the burst generator with the trigger source. 
• Duration controlled by the trigger source 
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Command/Query 

Triglevel / Trglvl , , 
(<decimal data> I TTL I 
ECL I CMOS) 

TrigSlope / TrgSlp 
, , (Pos I Neg) 

TrigSource / 
TrgSrc , , (Internal / Int 
I External / Ext I Manual 
/ Man) 

Unprotect <string> 

UseSequence / 
UseSeq,, 
Memory I Mem I A I B I 
C I D 

Voltlimits / Vlim 
<dee. data> , <dee. 
data> 

Description 

Sets the trigger level of the external input to any 
value between +5 V and -5 V. 

Selects between triggering on the positive or 
negative going slope of the input signal. 

Selects internal, external, or manual trigger 
source. 

Enables changes to SetCode, Protected User 
Data (•PUD), OnTime, CalAdjust. CalData, and 
CalDefault if sent earlier in the same program 
message. 

Selects the sequence that will be recalled when 
Next and Previous are received. UseSequence 
Memory means that all defined settings, except 
the default setting, are recalled in sequence. 

Sets min. and max. limits for the output voltages 
of channel A and B to any value between + 10 V 
and -10 V. 
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National I nstruments 

Device: DEVl 

Introduction 

The program examples in this manual are written for an 
IBM-PC compatible computer equipped with a Philips 
PM 2201 GPIB interface board. This board is compatible 
with the IBM General Purpouse Interface Bus Adapter 
and National Instruments PC-IIA. 

The exampes are written in GW-basic. Use IBCONF.EXE 
to setup a device with the name "DEV1" according to the 
following: 

Device Characteristics IBM AT, PS 2 - 25 30 

Access: GPIBO SELECT (use right/left arrow keys) : 

Primary GPIB Address . . 17 0 to 3 0 

Secondary GPIB Address . ... . .... .. NONE 

Timeout setting . . ... ... . 

EOS byte . . .. 

. . . TlOs 

. .. OOH 

Terminate Read on EOS .. . ....... .. no 

Set EOI wi th EOS. . . no 

Type of compare on EOS ..... . ... 7 - b it 

Set EOI w/last byte of write . .... yes 

Fl : Help F2: Expla i n Field FS: Reset value F9: Return to Map 

NOTE: That lines 20 to 40 in each example initiates the 
controller board (PM 2201 ). These lines can be added to 
your program by merging your program with the file 
DECL.BAS delivered with the GPIB software to the con­
troller board. 
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Example 1 

A simple program that first sets the PM 5781 to default 
setting, then makes some modifications from the default 
setting and sweeps the pulse period. 

10 REM Lines 20, 30 and 40 are available in DECL . BAS 

20 CLEAR , 60000 ! IBINIT1 • 60000 ! : IBlNIT2 • lBINIT1+3 : BLOAD "bib . m", IBINITl 

30 CALL IBINITl(IBFIND,IBTRG,lBCLR , lBPCT,lBSJC,IBLOC,IBPPC,IBBNA,lBONL,lBRSC, 
IBSRE,lBRSV,IBPAD,IBSAD,IBIST,lBDMA,18EOS,lBTMO,IBEOT,lBRDF,lBWRTF,IBTRAP,IBDEV, 
IBLN) 

40 CALL IBINlT2(IBGTS,IBCAC,IBWAIT,IBPOKE,IBWRT , IBWRTA,lBCMD,IBCMDA, lBRD,IBRDA, 
IBSTOP,IBRPP,lBRSP , I BDIAG,lBXTRC,IBRDl,IBWRTI,lBRDl A,IBWRTIA , lBSTA\,IBERR\, l BCNT\) 

50 PGNAME$ • "DEVI" 

60 CALL IBFIND ( PGNAME$, PG%) 

70 REM 

80 REM Use NEWLINE as program message t erminator 

90 NL$ - CHR$(10 ) 

100 REM 

110 REM - - - - SET PULSE GENERATOR TO DEFAULT SETTING - - - -

120 WRT$ - "•RST " • NL$ 

130 CALL IBWRT (PG%, WRTS) 

140 REM 

1 50 REM - --- MODI FY PULSE GENERATOR SETTI NG --- -

160 WRT$ • "Delay 500E-9; Duration 250E-9; PulseMode Double " + NL$ 

170 CALL IBWRT (PG%, WRT$) 

180 WRT$ • "HighLevel 2.5; LowLevel -2 , 5• + NL$ 

190 CALL lBWRT (PG%, WRT$) 

200 WRT$ - •output on , A, Clk" + NL$ 

210 CALL IBWRT (PG%, WRT$) 

220 REM 

230 REM --- - SWE EP PERIOD BETWEEN !E-6 AND IOOE-6 

240 FOR I • 1 TO 100 

250 WRT$ • "Period + STR$(l) + "E - 6" + NL$ 

260 CALL IBWRT (PG%, WRT$) 

270 PRINT WRT$ 

280 NEXT l 

290 END 
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To make program execution faster, add these lines. 

211 WRTS - "DispMode Of f; ErrorCheck Off " + NL$ 

212 CALL JBWRT (PG%, WRT$ ) 

This turns off the front panel displays and the error check­
ing. Error checking should only be disabled when you 
know that the values you send are correct. 

To make it even faster add these lines too. 

215 WRTS - •• ooT # l9Increrne n t; Se t lncrement Period, Absolu t e, lE-6" + NLS 

216 CALL IBWRT (PG %, WRTS) 

250 CALL IBTRG(PG %) 

and replace lines 250, 260 and 270 with 

This defines the device trigger as "Increment", i.e. the 
PM 5781 will execute the "Increment" command each 
time a GET (group execute trigger) is received. The size 
of the increment is set with "Setlncrement". 
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Example2 

Shows the simplest synchronization method. An •OPC? 
query is added at the end of the programming message. 
The timeout of the controllers read statement is used to 
wait for the PM 5781 to have stabilized. 

10 REM Lines 20, 30 and 40 are available in OECL.BAS 

20 CLEAR ,60000! I BINITl - 600001 : IBI NIT2 - IBI NIT1+3 : BLOAD "bib.m",IBI NITl 

30 CALL IBINITl(IBFINO,IBTRG,IBCLR,IBPCT,IBSIC,IBLOC,IBPPC , IBBNA,IBONL,IBRSC, 
IBSRE, I BRSV,IBPAD, IBSAD, IBIST,IBDMA,IBEOS, IBTMO,IBEOT,IBRDF,18WRTF,IBTRAP,IBDEV, 
IBLN) 

40 CALL IBINIT2 ( IBGTS,IBCAC ,IBWAIT, IBPOKE,IBWRT, IBWRTA,IBCMD,IBCMDA ,IBRD ,IBRDA, 
IBSTOP, IBRPP,IBRS P,IBDIAG,IBXTRC,I BRDI ,IBWRTI,lBRD IA,I BWRTIA , IBSTA\ ,IBERR%, 
JBCNT%) 

50 PGNAM E$ - "DEVl" 

60 CALL IBFIND (PGNAMES, PG%) 

70 REM 

80 REM Use NEWLINE as program message terminator 

90 NL$ - CHR $ (10 ) 

100 REM 

110 REM • · · · SET PULSE GENERATOR TO DEFAULT SETTING · - - -

120 WRTS - "•RST" + NL$ 

130 REM CALL IBWRT ( PG% , WRT$) 

1 4 0 REM 

15 0 REM MODIFY PULSE GENERATOR SETTING - ---

160 REM Set triangle wave and enab le trackin g of period, duration, leading 

170 REM and trailing edge 

180 WRTS - "Pe r lOOE - 9: Dl y BE-9 ; Dur SOE - 9; LeE 4 0E-9; TrE 40E·9; Pl sHod 
Sg l" + NL$ 

1 90 CALL I BWRT (PG\, WRT$) 

20 0 WRTS • "Tracking On, Period, Duration , Leadi ngEdge, Trail ingEdge" + NLS 

210 CALL IBWRT (PG%, WRT$) 

220 WRT$ - •output On, A, Clk" • NL$ 

230 CALL IBWRT (PG\, WRT$) 

24 0 REM 

2 50 REM ---- SWEEP PER IOD BETWEEN lOOE-9 AND lOE-6 ----

260 RDS - SPACE$(10) 

270 PRINT "SWEEPING" 

280 FOR I • TO 100 

290 WRT$ - "Period • + STRS(l) + 'OOE - 9; •OPC?" • NL$ 
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300 CALL IBWRT (PG\, WRT$) 

310 REM 

320 REM --- - WAIT FOR PULSE GENERATOR TO STABILIZE ----

3 30 CALL IBRD (PG\, RD$) 

340 REM 

3 50 REM - • - · PERFORM MEASUREMENT . . 

360 NEXT I 

370 END 
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Example 3 

Reads the setting of PM 5781 using binprog. Waits for the 
user to change the setting, then sends the binprog setting 
back to PM 5781. 

10 REM Lines 20, 30 and 40 are a va ilable in DECL.BAS 

20 CLEAR ,60000! : lB INJT1 • 60000 ! ; IBJNIT2 • IBINIT1 + 3 : BLOAD 'bib.m",IBIN!Tl 

30 CALL IBI NITl(JBFI ND,IBTRG,IBCLR , I BPCT , I BS IC , I BLOC,IBPPC,JBBNA ,IBONL,IBRSC, 
I BSRE,IBRSV,!BPAD, J BSAD, J BIST,JBDMA,JBEOS,JBTMO,IBEOT,J BRDF, J BWRTF,IBTRAP,lBDEV, 
IBLN) 

40 CALL 1 BI NJT2(IBGTS ,IBCAC,IBWAIT,JBPOKE,IBWRT, I BWRTA, IBCMD,IBCMDA,JBRD,IBRDA, 
IBSTOP,JBRP P ,IBRSP, I BDI AG, IBXTRC,JBRDJ,lBWRTI , l BRDI A,l BWRTIA, l BSTA\,lBERR\, J BCNT\ ) 

50 PGNAMES • "DEVl' 

60 CALL I BF I ND (PGNAME$ , PG\ ) 

70 REM 

80 REM Use NEWLI NE a s program me ssage terminator 

90 NL$ • CHRS (lO) 

1 00 REM 

110 REM Set result header to short to make the binpr og block resendable 

1 20 WRTS • "r e s hdr short" + NL$ 

130 CALL IBWRT (PG%, WRTS) 

140 REM 

150 REM - - - - READ BINPROG BLOCK 

160 WRTS • "BINPROG?" + NL$ 

170 CALL IBWRT (PG\ , WRTS ) 

1 80 BPRS • SPACES(l32) 

190 CALL !BRO (PG%, BPRS) 

200 REM 

210 REM ---- CHANGE SETTING - - --

220 CALL J BLOC(PG% ) 

230 I NPUT "Change setting then press <enter> 11
, A 

240 REM 

250 REM - --- SEND BINPROG BLOCK BACK -- --

260 CALL IBWRT(PG\ , BPRS) 

270 END 
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Example4 

Some examples of macros. 

10 REM Lines 20, 30 and 40 are available in DECL.BAS 

20 CLEAR , 60000 ! : IBINITl - 60000 ! : IBINIT2•IBJNIT1 ➔ 3 : BLOAD "bib. m", IBINITl 

30 CALL 
lBINITl(lBFI ND,IBTRG,!BCLR,!BPCT ,IBSJC,18LOC,1BPPC,IBBNA,IBONL,IBRSC,IBSRE,IBRSV,I 
BPAD,IBSAO,IBIST,IBDMA ,IBEOS,IBTMO,IBEOT , IBRDF,IBWRTF,IBTRAP,IBDEV,IBLN) 

40 CALL 
IBINIT2(IBGTS,IBCAC, IBWAIT,IBPOKE,IBWRT,1BWRTA,!BCMD,IBCMDA,IBRD,IBRDA,IBSTOP,IBRP 
P,IBRSP,IBD!AG,IBXTRC,IBRDI, l8WRTI,IBRDIA,IBWRTIA,IBSTA\, IBERR%,IBCNT%) 

50 PGNAMES ~ "DEVJ" 

60 CALL IBFIND ( PGNAME$, PG\) 

70 REM 

80 REM Use NEWLINE as program message terminator 

90 NL$ • CHR$(10) 

100 REM 

110 REM · · • • PURGE MACROS AND DISABLE MACROS · · • • 

120 WRTS • "•PMC; •EMC 0" + NL$ 

130 CALL IBWRT (PG%, WRT$) 

140 REM 

1 50 REM · · · · DEFINE MACROS · · · · 

160 REM TTL and ECL output 

170 WRT$ • " •DMC 'ttl', 'hil 3.5;lol O;lee 2e·9;tre 2e·9'" + NLS 

180 CALL !BWRT (PG\, WRT$) 

190 WRTS • • •oMC 'eel', 'hil ·0 .9 ;1ol · l.75;lee 2e·9:tre 2e·9' " + NLS 

200 CALL TBWRT (PG\, WRT$) 

210 REM 

220 REM ECL leading and trailing edge 

230 WRT$ • " • DMC 'ecllee', 'lee ($1/ . 75)'" + NL$ 

240 CALL IBWRT (PG\, WRTS) 

250 WRTS - "•DMC 'ecltre' , ' tre ($1/.75)'" + NL$ 

260 CALL JBWRT (PG\, WRT$) 

270 REM 

280 REM Frequency 

290 WRT$ • '•DMC 'freq', 'per (1/$1)'" + NL$ 

300 CALL IBWRT (PG\, WRT$) 

310 REM 

320 REM "True" duration (measured at 50\ of amplitude) 

330 WRT$ • '•DMC 'ttre', ' tre $l;dur (dur+(5/8 • (tre · $1)))" + NL$ 

340 CALL IBWRT (PG\, WRT$) 
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350 WRT$ • "•DHC ' tlee', 'lee $l;dur (dur+(5/8*($1-lee)))'" + NL$ 

360 CALL IBWRT (PG%, WRT$) 

370 WRT$ • " *DHC 'tdur', 'dur ($1+(5/S • (lee-tre)))'" + NL$ 

380 CALL IBWRT (PG%, WRT$) 

390 REM 

400 REM Amplitude and offset (Offset at 50% of amplitude) 

4 1 0 WRT$ • "•DMC 'amp!', 'hil ((hil+lol•$1J/2);lol ((hil+lol-$1)/2)'" + NL$ 

420 CALL IBWRT (PG% , WRTS) 

430 WRT$ • "*OHC 'offs', 'hi! ($1+(hil-lol)/2);lol ($l+(lol-hil)/2)'" + NL$ 

440 CALL IBWRT (PG\, WRT$) 

450 REH 

460 REM Duty factor 

47 0 WRT$ • "•OHC 'duty', 'dur (per•(Sl/100))'" + NL$ 

4 8 0 CALL IBWRT (PG\, WRT$) 

490 REH 

500 REM ---- ENABLE MACROS 

510 WRT$ • "•EMC l" + NL$ 

520 CALL IBWRT (PG%, WRT$) 

5 30 ENO 
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Example5 

Sets up the status reporting for service request on Mes­
sage available and Command, Execution and Query er­
ror. Reads a command from the keyboard and sends it to 
PM 5781, then checks the status byte using serial poll, 
determines the reason and reads query responses and 
error messages. 

10 REM Lines 10 , 20, 30 are available in DECL.BAS 

20 CLEAR ,60000! IBINfTl - 60000! o IBINJT2 - IB1NIT1+3 BLOAD 'bi b.m', IBJN! Tl 

30 CALL IBfNITl(IBFIND,JBTRG,JBCLR,IBPCT,IBSIC ,I BLOC,IBP PC, IBBNA ,IBONL , IBRSC , 
IBSRE,IBRSV,IBPAD , IBSAD,IBIST,JBDMA, IBEOS,IBTMO,IBEOT , JB RDF,IBWRT F ,IBTRAP,IBDEV, 
IBLN) 

40 CALL I Bf NIT2(IBGTS , IBCAC,IBWAIT , IBPOKE , IBWRT, I BWRTA,IBCHD, IBCMDA,IBRD,IBRDA, 
IBSTOP,IBRPP,JBRSP,IBDIAG,IBXTRC,IBRDI , IBWRTI,IBRDIA,IBWRTIA,IBSTA% , IBERR\ ,IBCNT\) 

50 PGNAME$ - 'DEVl' 

60 CALL IBF'IND ( PGNAME$ , PG\) 

70 REM 

80 REM Use new line as program message termi nat or 

90 NLS - CHR$ (10) 

100 REM 

110 REM · • • • CLEAR STATUS · · · · 

120 WRT$ - " • els" .;. NL$ 

130 CALL IBWRT (PG%, WRT$) 

140 REM 

150 REM · · · · SET EVENT STATUS ENAB LE · · · · 

160 REM Enable command Error, Execu tion Error a nd Query Error 

170 WRT$ - ••ese 52' + NL$ 

180 CALL IBWRT (PG% , WRT$) 

190 REH 

200 REM ··· · SET SERVlCE REQUEST ENABLE 

210 REM Enable Se r vi c e Request on Event Status and Message Available 

220 WRT$ - ••sre 48" • NL$ 

230 CALL IBWRT (PG %, WRT$) 

240 REM 

250 REM • • - - - - -- MA IN LOOP ---- - --- • • - •••--•• • ----- - • •••-•••••••••••• • • 

260 WHI LE 1 

27 0 REH 

280 REM · · · · ENTER COMMAND STRING AND SEND TO PULSE GENERATOR · · · · 
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290 

300 

LINE INPUT "Enter comman d string ( <CR> to e nd): CMOS 
I F CMDS • "" GOTO 750 

310 CMDS - CMDS + NL$ 

320 CALL IBWRT (PG%, CMDS) 

330 REM WAIT for execution 

340 FOR I • l TO 100 NEXT 

350 REM 

360 REM - - - - READ STATUS BYTE - - - -

370 CALL IBRSP (PG%, SPR%) 

380 IF SPR\ <> 0 THEN PRINT "Status by te • SPR% 

390 ELSE GOTO 740 

400 REM 

410 REM ---- CHECK MESSAGE AVAILABLE BIT ----

42 0 WHILE SPR\ AND 16 

43 0 

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 

710 

720 

PRI NT " Message available b it set" 

MSG$ • SPACES ( 255) 

CALL IBRD (PG% , MSG$) 

LFPOS - INSTR( MSG$, CHR$( 10)) 

IF LFPOS <> 0 THEN PRI NT "Response 

IF LFPOS • 0 THEN PRINT "Response • 

CALL IBRSP (PG%, SPR%) 

WEND 

REM 

REM ---- CHECK EVENT STATUS BIT 

IF NOT SPR% AND 32 GOTO 740 

PRINT " Event status bi t set" 

WR'r$ ..c "•esr? • -+ NL$ 

CALL IBWRT (PG%, WRTS) 

ESR$ • SPACE$( 2 55) 

CALL IBRD (PG%, ESR$) 

ESR% - VAL(ESR$) 

LEFT$( MSG$, LFPOS) 

MSG$ 

IF ESR% AND 32 THEN PRINT 

IF ESR% AND 16 THEN PRI NT 

IF ESR\ AND 

REM 

THEN PRINT 

Command error " 

Execut ion error • 

Query error" 

REM -- -- READ ERROR MESSAGES 

WRTS - "error?" + NL$ 

ERRMESSS • SPACE$( 2 55) 

CALL IBWRT (PG%, WRT$) 

CALL I BRD (PG\, ERRMESS$) 

WHILE NOT INSTR(ERRMESS$, "No error') <> 0 

PRINT LEFTS ( ERRMESSS, INSTR ( ERRMESSS, CHR$ ( 10))) 

CALL IBWRT (PG%, WRT$ J 

CALL IBRD (PG%, ERRMESSS) 
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730 WEND 

740 WENO 

750 PRINT 'PROGRAM TERMINATED" 

760 ENO 

15-12 Program Examples 



Error Messages 

Error Messages, 16-1 



#+ Beeper 

Front Panel Operation 

When a parameter value or function mode is changed, the 
sign # may appear on the display together with a sound 
and a message saying that one value ought to be lower 
or higher than a certain limit. The message indicates the 
limit of the allowed range for the parameter at the cursor. 

The limitation may be due to the specification of that par­
ticular parameter or because some other parameter val­
ues make the combination impossible. The error message 
also use the# sign to indicate if there is another parame­
ter limiting the range. 

If the cursor is moved to another # marked parameter the 
limits of that parameter will be indicated. 

The faulty value can be shown on the display, but the pa­
rameter will not change at the outputs as long as the value 
is outside the limit. The pulse configuration on the outputs 
will remain on the last legal combination set. This is to 
avoid impossible settings or unstable pulses. 

When you change the pulse parameter values to a new 
combination, you may experience one or several error 
messages during the setting procedure. These messages 
may be neglected during the setting. What counts is that 
the final combination is accepted by the generator. 
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Corrections: 

• AUTO SET 

• Vernier 

• Reset 

Power On 
LCD test failed 

An erroneous setting may be corrected in several ways. 

The AUTO SET function will make a correction of the 
other parameters out from the selected parameter. 

With the cursor on the parameter, press the correct "fast" 
VERNIER button to set the value. The parameter value 
will jump back to within the range. 

When several parameters are faulty, press RESET and 
the last correct front panel setting is repeated. 

E rror messages: 

Remarks 
Report to service 

Kevboard/led test failed Report to service 
PROM test failed Report to service 
RAM 1 test failed Report to service 
RAM 2 test failed Report to service 
Counter test failed Report to service 
Real time clock test failed Report to service 
Calibration data lost Battery emotv? reoort to service 
GPIB address and seauences lost Battery emotv? reoort to service 
Error settina up GPIB hash table Battery empty? reoort to service 
Error in macro checksum, macros Battery empty? report to service 

louraed 
Active settina erroneous, default set Set the error check ON. 
Uncalibrated default constants used New calibration reauested 
Bad calibration status Read: Internal calibration, Reference 

about calibration errors 
Internal calibration voltage reference Battery empty? report to service 
data lost 
Access code lost, default code set Battery empty? report to service 
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Tests Remarks 
PROM test passed 
RAM 1 test passed 
RAM 2 test passed 
Front panel test passed 

Counter test passed 
PROM test failed Report to service 
RAM X test failed, Address "" Report to service 
YYYY:YYYY Hex 
LCD test failed Report to service 
Kevboard/LED test failed Reoort to service 
Counter test failed Report to service 

Temoerature and Warm Up Remarks 
Warm uo in oroaress Wait 30 seconds 
Initial warm up completed The generator is ready for use but to 

a poor specification 
Warm up completed Ready for use according the 

specification 
Temperature inside internal 
calibration ranae 
Temperature low, internal calibration New calibration is requested 
recommended 
Temperature high, internal calibration New calibration is requested 
recommended 
WARNING Over temperature Switch the generator off, read 

chapter 6 in this operatina manual 

Lockina Remarks 
Cannot lock parameter out of ranae 
Unlock parameter before chanaina 

Cannot lock parameter with volt error 
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Trackina Remarks 
Cannot change track status of locked Unlock 
oarameter 
Parameter not trackable Read: Track in Reference 
Illegal time track relation Read: Track in Reference 
(Period?. 2 * De/av, 
Tracking removed, track combination Read: Track in Reference 
imoossible 
Tracking removed from inactive Read: Track in Reference 
I oarameter/sl out of ranae 
Cannot track oarameter with error 

Auto Set Remarks 
Auto settina 
Auto settina No error oresent 
Auto set failed Correct the settina manually 

Settlnas Remarks 
Selected settina deleted 
All settinas deleted 
Cannot save active settina erroneous Read: Save in Reference 
Memorv O is read onlv Select another number (O=Default) 
Memorv number out of ranae /0 .. .491 Select another number 
Settino not defined 
Seauence emotv 
Seauence full 
Seauence arrav x deleted 
Checksum error in setting Selected setting has been destroyed 

and can not be recalled (Service) 
Checksum error in active settina Active settina is destroyed (Service) 
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Volt Limits Remarks 
Volt limits impossible, Upperlimit- The difference must be more than 
Lowerlimit > 0.20 Volt 0.2 V 
Volt limits in conflict with current Check the limits and the current 
settina setting 

Calibration Remarks 
Wrona access code ! Trv aoain 

Access codes not eaual ! Trv aoain 
Internal calibration system not 
installed 
Warm up not completed Adjustment Wait 
not recommended 
Warm up not completed Verification Wait 
not recommended 
Internal calibration voltage reference New calibration is requested for volt 
uncalibrated default constants used references 
Adiustment comoleted with XX errors Read internal calibration in Reference 
Internal adiustment error 
Verification comoleted with XX errors Read internal calibration in Reference 
CalErr 1: Parameter: LEAD EDGE Hardware adjustment req. (service) 
ranae 4 
CalErr 0: No more errors Read internal calibration in Reference 
DAG-value calculation error in XX Hardware adjustment req. (service) 

I Point 
lnaccuracv error in XX point Hardware adjustment rea. (service) 
Measurino error in XX point Hardware adjustment rea. (service) 
Verification Adjustment not allowed 

Internal verification/adjustment 
aborted 
Default calibration constants set The accuracy is now ooor 
Both ranae end ooints out of ranae Hardware adjustment rea. (service) 
Low ranae end ooint out of range Hardware adjustment rea. /service) 
High ranoe end point out of range Hardware adjustment rea. (service) 
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Calibration Remarks 
llleaal combination of DAC-values Hardware adiustment rea. (service) 
WARNING! Report to service 
Calibration data save error 

WARNING! Stack overflow Report to factorv 
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GP/8 

Introduction The following list contains all error messages that can oc­
cur during GPIB control of the instrument. The instru.ment 
shows the error code and message on the display and 
beeps when an error occurs. The message disappears as 
soon as the instrument need the display to show other in­
formation. However, the message is available in the error 
queue that you can read via the ERROR? command, see 
the 'Command reference' chapter. 

Errors in instrument functions begin with 1 and errors in 
the GPIB begins with 2. 

Instrument 
functions errors 

Error Message 
code 
10000 Parameter out of range 

10001 Volt limit error 

10002 Coupled error between 
time parameters 

10003 Coupled error between 
volt parameters 

Explanation 

An attempt was made to set a pulse 
parameter or trig level outside it's legal 
ranqe 
An attempt was made to set output voltages 
outside the voltaae limits 

Displaying error messages can be enabled/disabled with the 
ERROR DISP command. 
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Error Message Explanation 
code 
10004 Cannot change locked 

oarameter 
Trinner errors 
10005 Illegal trig or pulse 

mode combination, 
10006 ManTrig or ManGate Only allowed with trigsource manual 

failed wrona tria mode 
10007 ManGate? failed, Only allowed with trigsource manual and 

wrona tria mode triafunction aate or duration 
Outout errors 
10008 Output On without 

specifying channel(s) 
not allowed 

Saved settina errors 
10009 Memory number out of Legal range 1 .. 49 for ·sAV and MemProg, 

ranae 0 . .49 for *RCL 
10010 Memory O is read only Contains the default setting which cannot 

be overwritten 
10011 Save failed, active Erroneous settings can not be saved, the 

setting erroneous setting was probably erroneous due to 
ErrorCheck Off 

10012 Recall failed, setting 
not defined 

10013 Next or Previous 
failed, sequence or 
memorv emotv 

Data fvne errors 
10014 Block data size error A receive of BinProg, MemProg or Caldata 

failed 
10015 Block data checksum A receive of BinProg, MemProg or Caldata 

error failed 
10016 Block data version error A receive of BinProg, MemProg or Caldata 

failed 

Error Messages, GPIB 16-9 



Error Message Explanation 
code 
10017 BinProg? failed, active Erroneous settings can not be sent as 

setting erroneous response to BinProg, the setting was 
I orobablv erroneous due to ErrorCheck Off 

10018 MemProg? failed, 
cannot send default 
settina 

Track errors 
10019 Track On without 

specifying 
parameter(s) not 
allowed 

10020 Parameter locked, 
cannot change track 
status 

10021 Illegal time parameter The period time has to be larger than two 
trackina relation times the delav time 

10022 /*Not used*/ 
10023 /*Not used*/ 
Increment error 
10024 Parameter increment The increment would have resulted in an 

failed erroneous settina 
Volt limit errors 
10025 Volt limit<sl out of ranae The voltaae limits has to be within +/-1 0V 
10026 Volt limits impossible, 

difference less than 
min. amplitude 

10027 Volt limits in conflict Adjust the active setting before setting the 
with current settina voltaae limits 

Lock error 
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Error Message Explanation 
code 
10028 Lock On without 

specifying 
parameter(s) not 
allowed 

Autoset error 
10029 Autoset failed 
10030 /*Not used*/ 
10031 /*Not used*/ 
10032 /*Not used*/ 
Miscellaneous errors 
10033 Attempt to change Use the 'Unprotect access code' to gain 

protected data without access to protected data. The code is set to 
removing protection 1875 when the instrument leaves the 

factory. 
10034 Service commands off 
10035 Invalid time strina 
Test oroaram errors 
10036 LCD test failed Report to service 
10037 Kevboard/led test failed Report to service 
10038 PROM test failed Report to service 
10039 RAM 1 test failed Report to service 
10040 RAM 2 test failed Report to service 
10041 Counter test failed Report to service 
10042 Real time clock test Report to service 

failed 
10043 Uncalibrated, default New calibration requested 

calibration constants 
used 

10044 Bad calibration status See reference about calibration errors 
10045 Calibration data lost Battery empty? report to service 

Error Messages, GP/8 16-11 



Error Message Explanation 
code 
10046 Calibration data save Report service. The part of the ram where 

error the calibration data is saved didn't verify 
after a calibration operation. Notice! This 
part of the ram is not covered by the ram 
test 

10047 Internal calibration 
svstem not installed 

10048 GPIB address and Battery empty? report to service 
seouences lost 

10049 Checksum error in Active setting is destroyed (Service) 
active settina 

10050 Recall failed, Selected setting has been destroyed and 
checksum error in can not be recalled (Service) 
settino 

10051 Default setting recalled Probably due to an erroneous setting set 
with errorcheck off 

10052 Over temperature Switch the generator off, read chapter 6 in 
this ooeratina manual 

10053 Stack overflow Reoort to factorv 
10054 /*Not used·/ 
10056 
10057 Internal The reset button on the front panel was 

verification/adjustment pushed during a calibration operation 
aborted 

10058 Internal calibration Recalibrate the voltage reference before 
voltage reference using the internal calibration system 
uncalibrated, default 
constants used 

10059 Internal calibration Battery empty? report to service 
voltage reference 
calibration data lost 
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Bus errors 

Error Message Explanation 
code 
20000 Readout attempt from A GPIB read was attempted when the GPIB 

idle state. protocol was in idle state. Make sure the 
readout is oreceded bv a valid auerv. 

20001 Readout attempt Make sure to send a valid query to the 
oreceded bv non-auerv instrument before attemotina a readout. 

20002 Readout attempt with (Diagnostic message.) The instrument did 
unterminated query. not receive a message terminator with the 

last messaae vet a readout was attempted. 
20003 New message in while (Diagnostic message.) A readout was 

sending response. started but not completed before the 
instrument received the next messaae. 

20004 New message in (Diagnostic message.) The instrument 
without response received a query, then it received a new 
readout. message instead of the expected readout of 

the resoonse to the auerv. 
20005 New message in while (Diagnostic message.) A response was 

sending response. waiting in the output buffer, and readout 
may have started, but then a new message 
arrived before the readout was done. 

20006 Bus interface deadlock A deadlock occurred because of bytes 
occurred arriving when both input buffer and output 

buffer where full, and the full output buffer 
blocked the response formatter, execution 
control and parser. Query responses have 
been discarded. 

20007 (Software error) Bus (This error should never occur.) 
interface illeaal state 

20008 Reset during bus input (Diagnostic message.) The parser was reset 
while waiting for more characters to arrive 
over the bus. 
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Error Message Explanation 
code 
20009 Reset during bus (Diagnostic message.) The response 

output formatter was reset while waiting for the 
controller to read out characters from the 
output buffer. 

20010 Exponent too large for The exponent received as part of a floating 
conversion to float point number was outside the single 

precision floating point range used for 
internal representation. (Approx 10 to -38, 
to 1 0 to +38.) 

20011 Expected closing There seems to be a closing parenthesis 
parenthesis for missing from an expression data element. 
exoression 

20012 Non-numeric macro A non-numeric parameter sent with a macro 
parameter used in corresponded to a parameter placeholder in 
expression an expression data type. This is not 

allowed. 
20013 Unexpected element An element other than numeric or simple 

type in expression pulse parameter mnemonic was found in an 
expression. 

20014 Float underflow in A floating point underflow occurred while 
expression calculating the value of an expression data 

element. 
20015 Float overflow in A floating point overflow occurred while 

expression calculating the value of an expression data 
element. 

20016 Invalid float operation An unsupported floating point operation was 
in exoression attempted in an expression. 

20017 (Software error) Parser (This error should never occur.) 
called when disabled 

20018 Unexpected end of The instrument found a program message 
message terminator while reading a string or definite 

length block data, before the end of the 
data element. 
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Error Message Explanation 
code 
20019 Too long mantissa - Excluding leading zeroes, a floating point 

more than 255 mantissa may at most contain 255 
characters characters. 

20020 Illegal character in 
messaae 

20021 Invalid message 
header found 

20022 Invalid numeric data 
found 

20023 Unrecognized data The message contained a data element that 
type found could not be classified as a known data 

tvoe. 
20024 Missing data element The format for a command in the message 

in messaae unit soecifies more data elements than aiven. 
20025 Too many data The format for a command in the message 

elements in message specifies fewer data elements than given. 
unit 

20026 Invalid data type in 
messaae unit 

20027 Invalid block data 
format 

20028 Unrecognized data The instrument does not recognize a 
mnemonic mnemonic in a data field. 

20029 Too large exponent 
(outside -32000 to 
32000) 

20030 Macro recursion A macro was called recursively, directly or 
detected, execution indirectly. 
interruoted 

20031 End of data list found A command contained fewer comma-
when comma expected separated data fields than expected. 

Correct the svntax. 
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Error Message Explanation 
code 
20032 Several data elements 

missing in message 
unit 

20033 New data field found Two apparent data fields followed each 
when comma exoected other without a separatina comma. 

20034 (Software error) Invalid (This error should never occur.) 
inout character class 

20035 (Software error) Error (This error should never occur.) 
in data type search 
loaic 

20036 (Software error) Error (This error should never occur.) 
in data type search 
loaic 

20037 Malformed parameter A parameter placeholder should have the 
placeholder found form of a '$' followed by one of the digits 

1-9. 
20038 Macro placeholder Placeholder numbers should occur in a 

numbers are not contiguous series starting with 1. 
contiauous 

20039 Parameter count does 
not match macro 
definition 

20040 Numeric data ASCII to A conversion of a numeric data field failed. 
real conversion error 

20041 Response formatter (This error should never occur.) 
called when no query 

20042 Indefinite length You must place a query unit which will 
arbitrary block not last generate an indefinite length arbitrary block 
in response data as the last query in its program 

messaae unit. 
20043 Invalid function code (This error should never occur.) 

sent to response 
formatter 
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Error Message Explanation 
code 
20044 Invalid header type (This error should never occur.) 

sent to response 
formatter 

20045 Invalid data type sent (This error should never occur.) 
to response formatter 

20046 ASCII to float 
conversion overflow 

20047 ASCII to float 
conversion underflow 

20048 Hash table overflow (This error should never occur.) 
20049 Hash memory The device RAM used for the hash tables 

initialization failure 
20050 Wrong hash table The hash table has probably been 

checksum found corrupted. After this error, the macro table is 
purged and rebuilt. 

20051 Wrong macro table The macro table has probably been 
checksum found corrupted. After this error, the macro table is 

ouraed. 
20052 Attempt to change Use the 'Unprotect <access code>' to gain 

protected data without access to protected data. The code is set to 
removing protection 1875 when the instrument leaves the 

factorv. 
20053 PUD block too long 

(more than 64 bytes) 
20054 ~t:DDT definition too 

Iona 
20055 Macro label table is full You have attempted to define more than 20 

macro's. 
20056 Insufficient room for The total length of macro definitions 

macro definition exceeded the memory available for 
definitions. 

20057 Macro definition too 
long (more than 255 
bytes) 
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Error Message Explanation 
code 
20058 Macro label too long 

(more than 12 
characters) 

20059 Illegal character in Macro labels obeys the same limitations as 
macro label other mnemonic headers. 

20060 Attempt to redefine 
macro 

20061 Service commands off You have to turn service commands on 
before you use them. 

20062 Access code too Iona 
20063 Access code did not 

match 
20064 Access code not The access code has to consist of Oto 12 

numeric decimal diaits. 
20065 Access code The access code checksum was wrong, the 

checksum error, access code may have been corrupted. The 
default set factory default has been set. 
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Common Commands Summary 

•AAD Accept address commanci' 

•CAL? Calibration query 

•CLS Clear status command 

•DDT Define device trigger command 

•DDT? Define device trigger query 

•DLF Disable listener function commanci' 

•DMC Define macro command 

•EMC Enable macro command 

ilt-EMC? Enable macro query 

ilt-ESE Standard event status enable command 

•ESE? Standard event status enable query 

•ESR? Standard event status register query 

•GMC? Get macro contents query 

i!t-lDN? Identification query 

•IST? Individual status query 

i!t-LMC? Learn macro query 

ilt-LRN? Learn device setup query 

ilt-OPC Operation complete command 

•OPC? Operation complete query 

ilt-OPT? Option identification query 

ilt-PCB Pass control back commanci' 

ilt-PMC Purge macro command 

ilt-PRE Parallel poll register enable command· 

ilt-PRE? Parallel poll register enable query 

ilt-PSC Power on status clear command 

Not used in PM 5781 
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:t1<PSC? Power on status clear query 
:tt:PUD Protected user data command 
:tl<PUD? Protected User Data Query 
:tl<RCL Recall command 
:tl<RDT Resource description transfer command 

. 
:tl<RDT? Resource description transfer query 

. 
:tl<RST Reset command 
:tl<SAV Save command 
:tl<SRE Service request enable command 
:tl<SRE? Service request enable query 
:t1<STB? Read status byte query 
:tl<TRG Trigger command 
:tl<TST? Self-test query 
:tl<WAI Wait-to-continue command 

Not used in PM 5781 
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Trig and pulse 
modes 

nme parameters 

• Couplings 
depending on the 

Couplings 

This section describes the relations between the different 
settings of the instrument. The relations are expressed as 
mathematical formulas which can be programmed into 
the controller program to avoid conflicts. 

Externally and manually triggered square pulse is not al­
lowed. Internal duration is not allowed. 

pulse mode Square pulse 

Period?. 2.5 * Leading edge 
Period?. 2.5 * Trailing edge 

Single pulse 

Period?. 2 * (delay - 4 * 10-9) 

Period?. 2 * Duration 
Period?. Duration+ 1.25 * Trailing edge 
Duration?. 1.25 * Leadingedge 

Double pulse 

Period?. 2 * Delay 
Delay?. 2 * Duration 
Delay?. Duration+ 1.25 * Trailing edge 
Duration?. 1.25 * Leadingedge 
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• Couplings 
depending on the 
trig mode External and manual trig 

• Transition time 
couplings 

All pulse mode formulas above apply, except those con­
taining period, since period is inactive. 

External and manual duration 

None of the pulse mode formulas apply since period, de­
lay and duration is inactive. 

Internal burst 

Burst period?:': Burst * Period+ 2 * 1 o-7 

Internal gate 

Burst period?:': Period* 0.55 

Leading and trailing edges must be within the same 
range. 

Voltage parameters High level - Low level 2>: 0.1 o 
High level - Low level 5c 10.2 
OffseLB 5c 10.1 - High level 
OffseLB ?:': - 10.1 - Lo wlevel 
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Block F, Centrecourt Santiago 9 Quito Fax: 33 1 4896-6330 
34 Waterloo Road Phone: 56 2 232-1886 or Phone: 593 2 230283 or Greece North Ryde, N.S.W 2113 -4308 520005 
Phone: 612888--0416 Fax: 56 2 232-2694 Fax: 5932 561980 Philips S.A. Hellenique 
Fax: 61 2 888--0440 Philips Equador S.A. 15,251h March Street 

Austria China Dpto. de Systemas 177 78 Tavros 
1021 O Athens 

Fluke 6sterreich G.m.b.H. Fluke Service Center Medicos/Prof 
Phone: 30 1 489-4911 Room 2111 Scite Tower Av. Amazonas 

Gutheil-Schoder-Gasse 1 O Jianguomenwai Dajie 11 SSY Cordero Fax: 30 1 481-5180 
A-1102 Wien Beijing 100004, PRC Phone: 593 2 565835 Hong Kong Phone: 431 60101-1568 Phone: 86 1 512-3435 or Fax: 593 2 564601 
Fax: 4316032165 -6351 Egypt 

Philips Hong Kong Ltd. 

Belgium Fax: 86 1 512-3437 IE Systems Division 
Philips Egypt Site 7, Ground Floor 

N. V Fluke Belgium S.A. Colombia 1 O, Abdel Rahman el Rafei st. Whampoa Garden 
Langeveldpark - Unit 5 & 7 Sistemas E lnslrumentacion, el. Mohandessin Hung Hom, Kowloon 
P. Basteleusstraat 2-4-6 Ltda. P.O. Box 242 Wanchai 
1600 Sint-Pieters-Leeuw DokkiCairo Phone: 852 773-5588 
B-1070 Brussels Carrera 21, NO. 39A-21, Of. 

Phone: 20 2 490922 Fax: 852 334-5496 
Phone: 32 2 331 2777 101 

Schmidt & Co (H.K.) Ltd. Ap. Aereo 29583 Federal Republic of Fax: 32 2 331 1489 Bogota 1st Floor, 323 Jaffe Road 

Brazil Phone: 57 1 287-5424 Germany Wanchai 
Fax: 57 1 287-2248 Fluke Deutsch/and GmbH. Phone: 852 9223-5623 

H~ Tek Electronica Lida. Industrias Philips de Colombia Miramstrasse 87 
Fax: 852 834-1848 

Al. Amazonas 422, 
Apartado Aereo 4282 34123 Kassel India Alphaville 
Calle 13 No. 51-39 Phone: 49 561 501 1495 06454--070 Barueri Bogota Fax: 49 561 501 1690 Hinditron Services Pvt. Inc. 

Sao Paulo 33/44A Raj Mahal Vilas 
Phone: 55 11 725-5822 Phone: 57 1 260--0600 Fluke Deutsch/and GmbH. Extension 
Fax: 55 11 421-5032 Fax: 57 1 261-0139 Regional Repair Center 8th Main Road 

Oskar-Mesker-Strasse 18 Bangalore 560 080 
85737 lsmaning/Munich Phone: 91 80 348266 
Phone: 49 89 960 5261 Fax: 9180345022 
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