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Product
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This Hewlett-Packard product has a warranty against defects in
material and workmanship for a period of three years from date of
shipment. During warranty period, Hewlett-Packard Company will, at
its option, either repair or replace products that prove to be defective.

For warranty service or repair, this product must be returned to a
service facility designated by Hewlett-Packard. However, warranty
service for products installed by Hewlett-Packard and certain other
products designated by Hewlett-Packard will be performed at the
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For products returned to Hewlett-Packard for warranty service, the
Buyer shall prepay shipping charges to Hewlett-Packard and
Hewlett-Packard shall pay shipping charges to return the product to
the Buyer. However, the Buyer shall pay all shipping charges, duties,
and taxes for products returned to Hewlett-Packard from another
country.

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

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

NO OTHER WARRANTY IS EXPRESSED OR IMPLIED.
HEWLETT-PACKARD SPECIFICALLY DISCLAIMS THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND
FITNESS FOR A PARTICULAR PURPOSE.

THE REMEDIES PROVIDED HEREIN ARE BUYER'S SOLE
AND EXCLUSIVE REMEDIES. HEWLETT-PACKARD SHALL
NOT BE LIABLE FOR ANY DIRECT, INDIRECT, SPECIAL,
INCIDENTAL, OR CONSEQUENTIAL DAMAGES, WHETHER
BASED ON CONTRACT, TORT, OR ANY OTHER LEGAL
THEORY.

Product maintenance agreements and other customer assistance
agreements are available for Hewlett-Packard products.

For assistance, contact your nearest Hewlett-Packard Sales and Service
Office.

Hewlett-Packard Company certifies that this product met its published
specifications at the time of shipment from the factory.
Hewlett-Packard further certifies that its calibration measurements are
traceable to the United States National Bureau of Standards, to the
extent allowed by the Bureaw’s calibration facility, and to the
calibration facilities of other International Standards Organization
rmmembers.

This product has been designed and tested according to International
Safety Requirements. To ensure safe operation and to keep the
product safe, the information, cautions, and warnings in this rnanual
must be heeded.




introduction

This manual explains how to program the HP 54502A Digitizing
Oscilloscope and lists the commands and queries associated with this
instrument. It is divided into 17 chapters and 4 appendices.

Chapter 1 introduces you to the programming syntax required to
program this instrument.

Chapter 2 introduces you to some basic programming concepts
and gets you started programming.

Chapter 3 describes the interface functions and some general
concepts of HP-IB.

Chapter 4 covers the conventions which are nsed to program the
instrument as well as conventions used in the remainder of this
manual. This chapter also includes a complete command tree and
alphabetic command cross-reference.

Chapter 5 lists the Common Commands which are the commands
defined by IEEE 488.2, These commands control some functions
that are common to all IEEE 488.2 instruments.

Chapter 6 lists the Root Level Commands which control many of
the basic functions of the instrument.

Chapter 7 lists the System Subsystem Commands which control
some basic functions of the oscilloscope.

Chapter 8 lists the Acquire Subsystem Commands which set the
parameters for acquiring and storing data.

Chapter 9 lists the Calibrate Subsystem Commands which set time
nuils {channel-to-channel skew).

Chapter 10 lists the Channel Subsystem Commands which control
all 'Y-axis oscilloscope functions. '

HP 54502A
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Chapter 11 lists the Display Subsystem Commands which control
how waveforms, voltage and time markers, graticule, and text are
displayed and written on the screen,

Chapter 12 lists the Function Subsystem Commands which contro}
the waveform math functions of the oscilloscope.

Chapter 13 lists the Hardcopy Subsystem Commands which
control the parameters used during the plotting or printing of
waveforms,

Chapter 14 lists the Measure Subsystem Commands which select
the automatic measuremenis to be made,

Chapter 15 lists the Timebase Subsystem Commands which
contro} all X-axis oscilloscope functions.

Chapter 16 lists the Trigger Subsystem Commands which control
the trigger modes and parameters for each trigger mode.

Chapter 17 lists the Waveform Subsystem Commands which
provide access to waveform data, including active data from
channels and functions as well as static data from waveform
memories,

Appendix A provides details on how automatic measurements are
calculated and offers some tips on how to improve results.

Appendix B describes the operation of instruments that operate in
compliance with the IEEE 488.2 standard.

Appendix C describe the status reporting features that are
available over the HP-IB.

Appendix D contains example programs using the command set
from the HP 54502A.

At the end of the manual is Quick Reference Guide that lists the
commands and queries with their corresponding arguments and
returned formats. Also, at the end of the manual is a complete index
for easy reference of commands and functions.
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Programming




Contents

Introduction
I
Chapter 1: Introduction to Programming Syntax
Introduchion ...... ..ot i e 11
Talking to the InSrugment .. ..o i iiiiiioririnrrsncrernaiocans 1-1
Addressingthe Instrument .. ...........cccviinen., P 1-2
Program Message SYNIax ... ... .. ciiiiinriiiiiiriaiin i 13
BT 1T Y 1-4
Command SYRtax . ......utiersiiiiiaiateriareessnrsnscnecnss 1-4
Simple Command Header ... .....ovcvnrieninennnenneonns 1-4
Compound Command Header ..........00i000ieasennniennes 1-4
Common Command Header .........ovvuvnioniinirsscnean. 1-5
Query Command .. ........vvunrinrvnernrnenisreronsveriaases 1-6
Program Header Options ......ccvvverninirineocnnnoinsranias 1-7
ProgramData . ......ocoviiiiii it iierai e e e 1.7
Character ProgramData ........ ... ... oo, 1-8
NumericProgramData . .......ocooviiiiieiiniiiireen e, 1-8
Program Message Terminator .........civirivrrinnarcaniiranes 1-8
Selecting Multiple Subsystems .. ....... ... ... i e 1-9
ATy ..ot i it et it i e a s 19
R
Chapter 2: Introduction to Programming an Instrument
IntroduCtOn .. oovit e e aas 2-1
Initialization ........coooiiiii i 22
Artoscale ... i i e e 2-3
Setting Up the Instriment . .........oviuriennronarnrenrrenens 2-3
Receiving Information from the Instrument ...............c.0a0s 2-4
Response Header Ophons .. ... iinrinrriininnrrieernreons 2-5
Response Data Formats .. ...ovuirniiionnenerenaarnanrensaias 2-6
String Variables . ...uouvuiirereneirreiiraaroneiiaieriaiiains 227
Numeric Variables..........oooiiiiiiiini i 2-8
Definite-Length Block Response Data ... .....cvuviin s civneen 29
Multiple QUeries ......covveiioerinreenrioonanisrsareeanans 2-10
Instrument SEatUS .. .. oot it e it i e aaaes 2-10
Digitize Command ........oitirii i icierriieneraraanons 2-11
HP 54502A Contents-1

Programming




Chapter 3: Interface Functions
Introduction . .....coiriiiiiiiiit i i it 31
Interface Capabilities ....... ... i 3-1
Command and Data Concepts ......vvvvvviianiiranirsisrransas 31
AdAressing ... ..ottt iiisota i ioa o aenn 31
Remote, Local and Local Lockout ..........coovinineninianans 3-2
BusCommands ..........ccoiiiiiniiiiiiiiionisennnn e 3-3
Device Clear ........c.vvivriinrinnrnsrnnoatossernanananns 33
Group Execute Trigger (GET) .. .o inieiees 3.3
Interface Clear (FFC) .. vivirencrannncersnsnacassossnns 33
Statis AnDUBCIALOTS ... .corvsrenraivesnnrsnoocrocsrnsrnansss 33
]
Chapter 4: Programming and Documentation Conventions
Introduction .. ..ivvverreoonerruneacncenoraranconsasraransens 41
Troncation RUlEs ...oouverireseneasrocnoosanaarenasasarsanens 41
The Command Tree ......ovveiiturinesnorsnraarconanansnsans 4-4
Command TYPES ..o oovinieresnuraranrnsatasconsnsannnans 4-4
TreeTraversal Rules ......ooviviiiiniiiiiiiieraannannanass 4-5
Examples .. ..ooiviriiiiiniinnrecriiircisninroannans ... 45
Infinity Representation . .......cvviiiiiiirnrrirnrvsneansnnns 46
Sequential and Overlapped Commands. ................c0cevnnnn 4.7
Response Generation . ......oivveiiiiiiririnnanrsrrnsrsreaans 47
Notation Conventions and Definitions .............ciiiivinnsn 4-7
Syntax DIagrams . .....ouuvaoenncatocronssssssasnrsensnracnen 4-8
Command SETUCLETE ... .ooveerannsoeisoocoiossnnosvoansasssns 4-9
Common Commands ..........cocvvrnivrenravisonssas U 49
RootLevel Commands ............oiiiiiiiiiiinnissananes 4-9
Subsystem Commands .......0civiiiii i iaaiaens 49
ProgramExamples ..ottt 4-11
Command Set Organization ............. e reeanaereaiaas 412
Contents-2 HP 54502A

Programming




Chapter 5: Common Commands
B 0 PO 5-4
B ] PN 5-5
B N 5-7
G 75 )3 N 5-9
B 0 A 5-10
R 52 511
R L 512
R L U 5-13
il 2 O 514
K 2L P 5.15
B 2 M 5-16
R T e 5-18
) L P 5-19
B - N 521
Rl 12X e 5-23
R 0 A 5-24
VAL L Lttt i r e 525

T

Chapter 6: Root Level Commands
Introduction ... .itii it i 6-1
AUTOSCAIE .« ..ttt rin s straasaaseenstcsssaannons 6-4
BEEPer . it i i ci i it s 6-5
BLANK ... i i i it et s eaa 6-6
= O 6-7
CALDATAASCH . . itiii ittt ir et assnanenasacarannns 6-8
) (€ 4 . e 6-9
1 G S 6-10
B A S vttt eratiennuraaractntaaroasasasaoaasssnnasnsss 6-11
I3 6-12
0 1 6-13
MENU it ittt etirnesosraanscnssssannanennnnans 6-14
MERGE ....ciiiiiiiiiiiiiannsiotvconnrsissrssssasanocans 6-15
30 70 6-16
PRINL . ittt et iert st et aae et s 6-17
RUN i i i it tter e tannassarasasansansnen 618
RN 4 P 6-19
S ATES L.t i i i et e e 6-20

HP 54502A Contents-3

Programming




R 0 L T 6-22
321 6-23
B 0P 6-24

]

Chapter 7: System Subsystem
Introduction .......... e et aa e 7-1
0 7-3
S 2 T4
L I 7-6
KE Y ittt iiataasocnsttannesssnnrasasasannenassasons 7-7
LONGIOIM ..ot vvienieensrenencrencnneanssnassasnansenens 7-9
) 1 2 7-10

]

Chapter 8: Acquire Subsystem
Introduction ......cvoviereiernrririrnareianarccnenanconarens 8-1
{Normab) Persistence Mode ... ....coiiiiiiiiriiinncnsiionass 8-1
AveragingMode ... ... . i i i 82
EnvelopeMode ..ot iiniiiiiiiinenniionnansns 82
Rawdata Mode ... o.iiianviiioiiinciiiiinaiineaoaneionnans 82
L) £ 1~ 8-4
COURE Lttt isins vantionaarosoaneantsrnsncessraranaanns 8-5
0 e 8-6
POTNES . ..crieenerarvnnorasoaesainnsonesnussersonoreocanes 8-7
8 5 = 8-9

R

Chapter 9: Calibrate Subsystem
INtroduction . .......ieiii i e 9-1
3£ 61 5 O AN 9.2

Contents-4 HP 54502A

Programming




Chapter 10:

Programming

Channel Subsystem

EBo12 d7a)1Te: 4 v A 10-1
L ) 11T 10-3
1 0 P 10-4
L 0 10-5
) - S 10-6
L0 L 10-7
g 30 5 1 10-8
RANGE .. ..ttt iiirret i iee v iias it earerersnnssennens i6-9
8 A 10-10
T R
_ Chapter 11. Display Subsystem
Introduction ... ..cviviieeernerirnercnnaevaracnnenrntrnnees 1i-1
L0 ) 11-4
00T 11-5
N 11-6
BORMal . ittt i einsre s nrsennannanaes 11-8
GRATICHIE ...t iicnrstrsnvnrnnrersseunesrncsenssnnones i1-¢
DN VIS ittt e e inuecrncnesnnsssencanenesanonenns 11-10
LINE i it ia e ae s iinvaasianssssncnsanannss 11-11
MASK ittt et e et i 11-12
o A 1 T YA 11-14
RO i i i it e s it v ransaairararens 1116
N O = T N 11.17
10 18 L X N 11-18
ST RN .. .iiiurtnrenurunconronrnoninncrnnsroansanrnonsns 11.19
B 11-20
M A RKET L1ttt irnittiiisieriotianisrinsoraecaronvannns 11-21
T N 2 < 11-22
HP 54502A Contents-5




Chapter 12:

Funetion Subsystem

| FINSTaTs ks Tors T+ N 12-1
7N 5 ) 5 DA AU 12-4
Y B oot ettt eeee e enrerascaasanantaansesennnosanas 12-5
MUL T plY . it ie i ia s aassentesnasaannanaranens 12-6
L) 2 2 e r i arraaesaeeaeeaeeas 12-7
O LY ittt ittt rasastaraaraaaeaasanerneinenssnsnnnn 12-8
BANGE .ottt vt ienrrae s asatecnaasacaarasasearasoranssen 12-9
SUBTTIACL . ovsvsincninnsesesneasnconanaretressssseraosssons 12-10
W RIS L0t teivnenrosantonnnnsatossanastessassnarnnnans 12-11

b ]

Chapter 13: Hardcopy Subsystem
| F1TR 0 e 117011 L+ + JPN DA 131
LENGHE .ttt ittt cre s erestaasensasasrnasnrnoes 13-2
PAGE L. ...ttt rieeancrtaatetaonrsenonariarsaasaaass 13-3

AR A

Chapter 1i4: Measure Subsystem
£ et 1734 Ta) - AU A SRR e 14-1
Measurement SEtED ... vrrriiiir ettt s 14-1
User-Defined Measurements . .......o00vuvenn e 14-1
Measurement Brror ..o vttt iiiie it o 142
Making Measurements ......ouevneuiverrvrrirancnssossesanes 14-2
-8 37 U DU AR 14-11
COMPAIE .o ouvvrrnenronsrenneansroonaesasarssonssnannssos 14-12
ClURS O ..iiiiiirrnrineearaconnesnconsnensssssassanennnas 14-14
DEFIBE . viivtrivrearereerioenesssrsneesassnannsnnsooines 14-15
0 0. 14-17
DESTINALON .. .vtvnrnnrrenecraresrocncraassannnncssasans 14-18
| s - 14-19
BT AL oot vt ssenesinioaresrearssarnasoncesssacsnansansean 14-20
BT D o ieiereerncanranaesenssusrssscasosionnnesoasssans 14-22
AL LN . oottt o e ianronrntonssssocsonnesnacosasansannss 14-24
FREQMUEDCY ..o evnnierraonrsrsrranannacanansseasssses 14-25
TIMLEESE o\ oyt e iesinncansencaanasssransossnansenanssnns 14-26
|0 L P 14-27
.Y, 16 ) 5 3 S/ A U 14-28
W ..ttt ainstranerrar s rarrosssssonananssnn 14-29

Contents-6 HP 54502A

Programming




HP 54502A
Programming

o 500 T« 14-31
POST ailire ... ittt it et e i 14-32
g S S T3 T O 14-33
PRESHOOL . . ittt s ettt 14-34
S 5« 14-35
RESUs L i e e e s 14-36
L 1T 14-37
B - 1o S 14-38
SO R L.ttt it it ittt ari et i, 14-36
o N T 14-40
1) 2 I N SR 14-41
) 7 O 14-42
B 0125 1 3 (R D 14-43
1N A 14-44
1 0 14-45
8 ) 5 14-46
L 0 14-48
L 14-49
VAM P UAE ... ittt et it iri ey 14-50
R L T+ 14-51
T 5 e 14-52
Y 03 4 PO 14-53
Y 2 1 DU 14-54
R, - S 14-55
1 11 D 14-56
2 14-57
R A T A 14-58
VRM S it ttre i rarare e e ararans 14-60
R 7N O 14-61
R L 2 R P 14-62
- 1 = S 14-63
A5 ) 14-64

Contents-7




Chapter 15: Timebase Subsystem
INTOdUCHON . it i et i rea s i 15-1
E D 01 97 O 15-3
ELY {0 ) 15-4
RANGE . .t ih et inncsiairannanssannsasrarsnsaecossanns 15-3
REFSIBICE ... ivvvncnisaranssoniasascennnsosensceassnanssns 15-6
SAMPlE .o i e e 15-7
N D OW . ..o i i e e et e i 15-8
WINDOow DELay .. ...t e i iieiciniai i aasaroaen 159
WINDow:RANGE ..ot i iiiiiiieiancarnceannonss 15-10

T

Chapter 16: Trigger Subsystem
Imtroduction ............. PO 16-1
The EDGE TriggerMode ........ociviiiiiiiisiiiivinnniias 16-3
The Pattern TriggerMode ... ... 16-4
The State Trigger Mode ... oot iiiiiiioriiiiieiaoncarnses 16-5
The Delay Trigger Mode .. ..o iiiiiiiianinconnes 16-6
The TV TriggerMode .. .oviiiiiioiiiiiiiiiiioiiiaaneanens 16-7
CENTered .,....... E et et meae e i 16-13
CONDIIOR 4 v iiteierntieannnssrrassrarniseasasseosnarnnss 16-14
COUPling ..., U 16-17
5t 16-18
B ) 1 I 0 ) o e 16-19
DELay:SOURce ..... f e e e 16-20
FIELd .. ...itiiinesorarsascnsooonnscncnnnssnoasssnnns 16-21
HOLDOf ... . iiiiiiiiitiorrrarecsssrisesnrirnsacasvrns 16-22
LI A2 P 16-23
| 0 1, 2 A 16-24
15 0 T T 16-25
MO E . it ira i it e 16-26
OCCUITEOCE . .ottt i cartvrsarnrrirrsaanssseasnnnes 16-27
OCCurrence:SLOPE ... iiiiiiiianiiiissaranarananans 16-28
OCCurrence:SOURCE ..o iriiiiincrnnrnrsrrcscenacoans 16-29
N0 X > U O 16-30°
POLAFILY v vttt eiatononneansoneinonrarionriceervennnsses 16-31
|2 100 ) 1= N PO 16-32
L LI I 1633
SENSHIVILY ..t viuttreiorensaenasrnsrneeiivssnirnonnsranas 16-35

Contents-8 HP 54502A

Programming




SO R e Lottt ittt e e i i e 16-37
STANdard ... . i i i e 16-38
L
Chapter 17: Waveform Subsystem
ItrOdUCH O ...t e i 17-1
Data Acquisition TYPes ... ..vvutiverirvsnrarrroncrrconanens 17-2
T .1 | 17-2
AVETAZE .. viitinrsteenranaaaaraaransanaraaraoansnsans 17-3
R 12T 17-3
Rawdata o.vuiriie i e iianiinscrsrenrasraaranns 17-4
Data Conversion .............. N e et eeeene et a e, 17-4
Conversion from Data Valueto Voltage .............oeevn.. 174
Conversion from Data Valueto Time ........covvvvinnennn.. 17-4
Data Format for HP-IB Transfer ......cvvvrviinnioirernrionns 17-5
WORD Format . .....coiiiiiniirinirreinansrinnsornnionns 17-5
BY TE FOrmatl .. .voiiiit ittt vnrrinsonsrvrnsornsrane 17-6
COMPRESSED Format . .....vvivivrirvsnrerannnrsnienes 17-6
ASCI Format ..ottt iiieeiiiaen e s snocnencerrsniness 17-6
L0 1 17-9
017 17-10
BORMal .. it et ittt et e ararse e ernaraen 17-13
B 1 17-14
PREamble ...... .ottt ciii i et ia e nea 17-15
0 £ 17-17
SOURCE .ttt it ii e ianear st taneranneassrannnneeoos 17-18
B A 4/ 17-1¢%
XIN P OIIEN, ot eeincrnenereanennnneescrenesosasnaseans 17-20
b (o) 1T 17-21
AR OTERCE ...ttt eaiineeiraraaesnenenee s 17.22
D[ T R 17-23
YORIZ © o eeutaeeeiaseae ittt eere e e eerneeeees e ns 17-24
YREFEIGHEE L1\ testinrnnstorsrenecnnrrannmetorescnensoness 17-25
HP 54502A Contents-9

Programming




Appendix A: Aigorithms
Introduction ......ovivuuiinaersiannanaees e aeieecereeaesan A-1
Measurement SELUP . ..uvvviiiiie it A-l
Making MEasurements . ...uuveuveeronerrarocnsroansnransoees Al
Automatic Top-Base .....vvviviviiiioranstrnoennsnoensnernas A-2
Edge Definffion .....ovvrniiineiinviiniioriusnesiosssrnnanss A2
Algorithm Definitions ...l A-3
QelaY L ouue et a s ras A3
7 1 O A-4
e 14 L : S GO A-5
o2 T« P A-5
Frequency ...cvivnernesoarsnsnsannnesncssranasnensasnes A-5
L ! T A5
RISEHIME .. vvvnetvvnncrnrerranreerncneeanaseossarsssrnnes A-5
Falltie . .ouuvrronsrrrronnenaranreraanaaeaneerrnneonens A5
WIAX oo 0vnvnnccanaiarssooossoresasnsssoensnsnnseannasss A-5
VI Lo ve et veaecnnoenarsconnosasrnsssoscsaocnasssnnass A5
5+ P A-5
V0P eieeronanetsranoesssnnconsrsonranersssnssonaress A-5
7 2 -1 A SO A-6
1+ A6
2 - O A6
T 11T A-b
A
Appendix B: Message Communication and System Functions
PrOLOCOIS . ot e e o ensaac s anaa e B-1
Functional Elements .........c..ovoiiiiiviniiiniennanonnes B-1
Profocol OVerview ........c.viecioirioiviinansnssanrerasas B-2
Protocol Operalion ... ..o iiiiiiinriacenacans B-2
Protocol BXCEPHONS .. .vuiieiiiia st iirioranrnaranrenes B-3
SYRIax DIBZFAMIS ..\ vvuvrnereonenaanerronasianrrinacanreanes B-5
SYNLAR OVEIVIEW .. v vvvesnvanorsrasssainssaasesnsssrneencs B-5
Device Listening SYRtaX .. oo ovvivriicererannrancnranrracens B-8
Device Talking Syntax .......ccovvrsireisiiiirnnnansienscas B-21
Common Commands . .......ccooiiiuiiiniiiiiiiiionnrinesvos B-27
.Contents~10 HP 54502A

Programming




Appendix C: Status Reporting
Introduchon ...t e e e C-1
Bit Defimitions . .....ovviiieiiiienineniererareneneaas C-3
KeyFeatures .......cooiiiiiiiiiiiiinieiiiiiiiieniennas C-4
Serial Poll ...t e C-5
Using Serial Poll ...t iiainneass C-5
Parallel Poll ..ot e C-7
Polling HP-IB DEVICES. ..vvvuiirenininrninnnnnenreneenens C-9
Configuring Parallel Poll Responses .....ovviviiniinninnen, C-9
Conducting a Parallel Poll .........ooiiviiiiiiiiiiianns C-10
Disabling Parallel Poll Responses .........covvvveivvainenis C-10
HP-B Commands .........oiiiiivniiiiiiiiiiiiiiiinnn C-10
A
Appendix D: Example Programs
Introduction .......oooviiiiiiiii i i D-1
Vertical Channel Setup Program . ..., iiieinnnincniiinnans D-2
Timebase PrOEIAM . .v.ovtevierennanrrnrernrennrarsaivanas D-4
Measurement Setup Program ........ .. ... i D-6
Digitize PrOgram ..........vcoviniiiennenirnenmiinrionrrases b9
Hardcopy Program (Service Request using OPC) .............. D-11
Waveform Template Program ........ovviiiiiiiininonens D-12
A
Quick Reference Guide
]
index
HP 54502A Contents-11

Programming







introduction to Programming Syntax 1

introduction This chapter introduces you to the basic concepts of HP-IB
communication and provides information and examples to get you started
programming. The exact mnemonics for the commands are listed in

chapters 5 through 17.
R
Talking to the In general, computers acting as controllers communicate with the
instrument instrument by passing messages over a remote interface using the /O

statements provided in the instruction set of the controller’s host
language. Hence, the HPSL 1.0 messages for programming the

HP 54502A, described in this manual, will normally appear as ASCIT
character strings imbedded inside the /O statements of your controller’s
program. For example, the HP 9000 Series 200/300 BASIC and PASCAL
language systems use the QUTPUT statement for sending program
messages to the HP 545024, and the ENTER statement for receiving
response messages from the HP 54502A.

Messages are placed on the bus using an output command and passing the
device address, program message, and terminator. Passing the device
address ensures that the program message is sent to the correct interface
and instrument,

The following command turns the command headers on:
OUTPUT < device address > ;"SYSTEM:HEADER ON" < terminator>

< device address > represents the address of the device being
programmed.

Note

The programming examples in this manual are written in
HP Basic 4.0 for an HF 9000 Series 200/300 Controiler.

HP 54502A | Introduction to Programming Syntax
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Addressing the
instrument

Note

The actual OUTPUT command you use when programming is
dependent on the controller and the programming language you
are using.

Angular brackets "< >,"in this manual, enclose words or
characters that symbolize a program code parameter or a bus
command.

Information that is displayed in quotes represents the actual
message that is sent across the bus. The message terminator
(NL or EQI) is the only additional information that is also sent
across the bus.

For HP 9000 Series 200/300 controllers, it is not necessary to type
in the actual <terminator> at the end of the program message.
These controllers automatically terminate the program message
internally when the refum key is pressed.

Since HP-IB can address multiple devices through the same interface
card, the device address passed with the program message must inclade
not only the correct interface select code, but also the correct instrument
address.

Interface Select Code (Seiects Interface). Fach interface card has a
unique interface select code. This code is used by the controller to direct
commands and communications to the proper interface. The default is
typically "7" for HP-IB controllers.

Instrument Address {Selects Instrument), Each instrument on an HP-IB
bus must have a unique instrument address between decimal 0 and 30.
The device address passed with the program message must inciude not
only the correct instrument address, but also the correct interface select
code,

DEVICE ADDRESS = (Interface Select Code * 100) + (Instrument Address)

introduction to Programming Syntax HP 54502A
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For example, if the instrument address for the HP 54502A is 4 and the
interface select code is 7, when the program message is passed, the
routine performs its function on the instrument at device address 704.

For the HP 545024, the instrument address is typically set to "7" at the
factory. This address can be changed in the HP-IB menu of the Utility

mentl,
Note
The exampies in this manual assume the HP 545024 is at device
address 707.
L
Prog ram To program the instrument over the bus, you must have an understanding
Message of the command format and structure expected by the instrument. The

Syntax

instrument is remotely programmed with program messages. These are
composed of sequences of program message units, with cach nnit

representing a program command or query. A program command or
query is composed of a sequence of functional elements that include
separators, headers, program data, and terminators. These are sent to the
instrument over the system interface as a sequence of ASCH data
messages. For example:

QUTPUT COMMAND

PROGRAM MESSAGE UNIT
H

CUTPUT XXX, ":SYSTEM:HMEADER ON"

DEVICE ADDRESS

(OPTIONAL D

!
|
|
]

PROGRAM MNEMONICS
SEPARATCR

DATA

HP 54502A
Programming

54502815
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Separator

Command
Syntax

1-4

Simple
Command
Header

Compound
Command
Header

The <separator > shown in the program message refers to a blank space
which is required to separate the program muemonic from the program
data.

A command is composed of a header, any associated data, and a
terminator. The header is the mnemonic or mnemonics that represent the
operation to be performed by the instrument. The different types of
headers are discussed in the following paragraphs.

Simple command headers contain a single mnemonic. AUTOSCALE and
DIGITIZE are examples of simple command headers typically used in
this mstrument. The syntax is:

< program mnemonic > < ierminator >

When program data must be included with the simple command header
(for example, :DIGITIZE CHAN1), a separator is added. The syntax is:

< Program mnemonic > < $eparator > < program 4ata > < terminator >

Compound command headers are a combination of two or more program
mnemonics. The first mnemonic selects the subsystem, and the last
mnemonic selects the function within that subsysiem, Additional
mnemonics appear between the subsystem mnemonic and the funetion
mnemonic when there are additional levels within the subsystem that must
be transversed. The mnernonics within the compound message are
separated by colons. For example:

To execute a single function within a subsystem, use the following:

;< subsystem >: < function > <s¢parator> < program data > < terminator >

(For example :SYSTEM:LONGFORM ON)

introduction to Programming Syntax HP 545024

Programming




To transverse down a level of a subsystem to execute a subsystem within
that subsystem:

< subsystem > < subsystem >: < function > < scparator > < Program
data>> < terminator >

(For example :-TRIGGER:DELAY:SOURCE CHAN1)

To execute more than one function within the same subsysiem a
semi-colon is used to separate the functions:

: < subsystem > : < function > < separator> < data > ; < function > <separator> < data >
< terminator >

(For example :SYSTEM:LONGFORM ON;HEADER ON)

Identical function mnemonics can be used for more than one subsystem.
For example, the function mnemonic RANGE may be used to change the
vertical range or to change the horizontal range:

{CHANNELLRANGE 4

- sets the vertical range of channel 1 (o 0.4 voits full scale.
TIMEBASE:RANGE 1

- sets the horizontal timebase to 1 second full scale.

CHANNEL1 and TIMEBASE are subsystem selectors and determine
which range is being modified. '

Common Common command headers control IEEE 488,2 functions within the
Commangd instrument (such as clear status, etc.). Their syntax is:

Header

* < command header > < terminator >

No space or separator is allowed between the asierisk and the command
header. *CLS is an example of a common command header.

HP 54502A Introduction to Programming Syntax
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Query
Command

Command headers immediately followed by a question mark (?) are
queries. After receiving a query, the instrument interrogates the
requested function and places the answer in its output queue. The answer
remains in the output queue until it is read or another command is issued.
When read, the answer is transmitied across the bus to the designated
Hstener (typically a controller), The query ;TIMEBASE:RANGE? places
the current timebase setting in the output queue. The controller input
statement:

ENTER < device address > ;Raape

passes the value across the bus to the controller and places it in the
variable Range,

Query commands are used to find out how the instrument is enrrently
configured. They are also used to get results of measurements made by
the instrument, with the query actually activating the measurement. For
exampie, the command :MEASURE:RISETIME? instructs the
instrument to measure the risetime of your waveform and place the resuit
in the output queue.

Note

The outpur quene must be read before the next program message
is sent. For example, when you send the query
MEASURE:RISETIME? you must follow that guery with the
program staterment ENTER Value_risetime o read the result of
the query and place the result in a variable (Value_risetime).

Sending another command before reading the result of the query
will cause the output buffer to be cleared and the current
response to be lost. This will also generate an error in the error

quese.

Introduction t6 Programming Syntax HP 54502A

1-6

Programming




Program
Header Options

Program Data

HP 54502A
Programming

Program headers can be sent using any combination of uppercase or
lowercase ASCI characters. Instrument responses, however, are always
returned in uppercase.

Both program command and query headers may be sent in either
longform (complete spelling), shortform (abbreviated spelling), or any
combination of longform and shortform. Either of the following examples

. turn the headers on.

SYSTEM:HEADER ON - longform

SYST:HEAD ON - shortform

Programs written in longform are easily read and are almost
self-documenting, The shortform syntax conserves the amount of
controller memory needed for program storage and reduces the amount
of I/O activity.

Note

The rules for shortform syntax are shown in the chapter
"Programming and Documentation Conventions.”

Prdgram data is used to convey a variety of types of parameter
information related to the command header. At least one space must
separate the command header or query header from the program data.

< program maemonic > < separator > < data> < terminator >

When a program mnemonic or guery has multiple data parameters a
comma separates sequential program data.

< program mnemonic > < separator > < data >, < data> < terminator >

For example, :TRiGGER:DEMY TIME,1.23E-01 has two data
parameters: TIME and 1.23E-01.

Introduction to Programming Syntax
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Character Character program data is used to convey parameter information as alpha
Program Data or alphanumeric strings, For example, the timebase command MODE
can be set 1o auto, trigger, or single. The character program data in this
case may be AUTO, TRIGGER, or SINGLE. :TIMEBASE:MODE
SINGLE sets the timebase mode to single.

Numeric Program Some command headers require program data to be a number. For
Data cxample, ;TIMEBASE:RANGE requires the desired full scale rangs to be
expressed numerically. The instrument recognizes integers, real numbers,
and scientific notation. For more information see the appendix "Message
Communication and System Functions."

PI’OQ ram The program codes within a data message are executed after the program
Mess age message terminator is received. The terminator may be either an NL

. (New Line) character, an EO!I (End-Or-Identify) asserted, or 2
Terminator

combination of the two. All three ways are equivalent with the exact
encodings for the program terminators listed in the appendix "Message
Communication and System Functions." Asserting the EQI sets the EQI
control line low on the last byte of the data message. The NI character is
an ASCII linefeed (decimal 10).

Note

The NL {New Line} terminator has the same function as an
EOQS (End Of Sting) and EOT (End Of Text} terminator.

introduction to Programming Syntax HP 54502A
1-8 Programming




Seiecting You can send multiple program commands and program gueries for
Multi pl e - different subsystems on the same line by separating each command with a
Sub semicolon. The colon following the semicolon enables you to enter a new
ubsystems subsystem. For example:
< program maemonic > <data>;: < program maemonic > < data > < terminator >
:CHANNELL:RANGE 0.4;; TIMEBASE RANGE 1
| Note
Multiple commands may be any combination of compound and
simple commands.
T
Sum mary The following illustration summarizes the syntax for programming over

the bus.

CUTPUT COMMAND

PROGRAM MEFSAGE UNTT

QUTPUT XXX, " :SYSTEM: HEADER ON"

DEVICE ADDRESS

|
|
|

{OPTIONAL)

PROGRAM MNEMONICS
SERPARATOR

DATA

HP 54502A
Programming

54502812
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Introduction to Programming an Instrument 2
(P

introduction There are four basic operations that can be done with a controller and an
oscilloscope via HP-IB. You can:

1, Set up the instrument and start measurements

2. Retrieve setup information and measurement results
3. Digitize a waveform and pass the data to the controller
4. Send measurement data to the instrument

Other more complicated tasks are accomplished with a combination of
these four basic functions.

This chapter deals mainly with how to set up the instrument, how to
refrieve setup information and measurement results, how to digitize 2
waveform, and how to pass data to the controller. Refer to the chapter
"Measure Subsystem” for information on sending measurement data to the
instrumesnt.

Note

The programming exarnples in this manual are written in
HP Basic 4.0 for an HP 9000 Series 200/300 Controller.

HP 54502A introduction to Programiming an instrument
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Initialization To make sure the bus and all appropriate interfaces are in a known state,
begin every program with an initialization statement. For example:

CLEAR 707 1 initializes the interface of the instrument.
Then initialize the nstrument to a preset state. For example:

QUTPUT W7;"*RST" !initializes the instrument to & preset staie.

Note
The actual commands and syntax. for initializing the instrument
are discussed in the chapter "Common Commands."

Refer to your controller manual and programming language
reference manual for information on initializing the interface.

introduction to Programming an Instrument HP 54502A
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Autoscale The AUTOSCALE feature of Hewlett-Packard digitizing oscilloscopes
performs a very useful function on unknown waveforms by setting up the
vertical channel, timebase, and trigger level of the instrument.

The syntax for Autoscale is:
:AUTOSCALE <terminator >
)
Setting Up A typical oscilloscope setup would set the vertical range and offset

'the Instrument voltage, the horizontal range, delay time, delay reference, trigger mode,
trigger level, and slope. A typical example of the commands sent to the
oscilloscope are:

:CHANNELL:RANGE 0.64;0FFSET 0.25 < terminator >
TIMEBASE:RANGE 1E-6;DELAY 20E-9;MODE TRIGGERED < terminator >

TRIGGER:LEVEL 0.25;SLOPE POSITIVE < terminator >

This example sets the vertical to (.64 volts full-scale (80 mV/div) centered
at 0.25 V. The horizontal time is 1 ms full-scale with 20 ns delay. The
timebase mode is set to triggered, and the trigger circuit is programmed to
trigger at (.25 volts on a positive slope,

HP 545024 introduction to Programming an Instrument
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Receivi ng  After receiving a query (command header followed by a question mark),
Information the instrument interrogates the requested function and places the answer
from the in its output queue. The answer remains in the output quene until it is

read or another command is issned. When read, the answer is transmitted
instrument across the bus to the designated listener (typically a controller). The input
statement for receiving a response message from an instrument’s output
queue typically has two parameters; the device address and a format
specification for handling the response message. For example, to read the
result of the query command :SYSTEM:LONGFORM? you would
execute the statement:

ENTER <device address> ;Setting$

where < device address > represents the address of your device. This
would enter the current sefting for the longform command in the string
variable Setting$.

Note

Al results for queries sent in a program message muist be read
before another program message is sent. For example, when you
send the query :MEASURE:RISETIME?, you must follow that
guery with the program staiement ENTER Risetime$ to read the
result of the query and place the resuif in a variable (RisetimeS$).

Sending another command before reading the result of the query
will cause the output buffer to be cleared and the current
response to be lost. This will also cause an error to be placed in
the error queue.

Executing an ENTER statement before sending a query will
cause the controller to wail indefinitely.

The actual ENTER program statement you use when
programming is dependent on the programming language you are
using.

The format specification for handling the response messages is

dependent on both the controller and the programming language.
introduction to Programming an Instrument HP 54502A
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Response
Header Options

The format of the returned ASCII string depends on the current setiings
of the SYSTEM HEADER and LONGFORM commands. The general
format is: :

< header > <separator > < data > < terminator >

The header identifies the data that follows and is controlled by issuing a
:SYSTEM:HEADER ON/OFF command. If the state of the header
command is OFF, only the data is returned by the query. The format of
the header is controlied by the :SYSTEM:LONGFORM ON/OFF
command. If longform is OFF , the header will be in its shortform and the
header will vary in length depending on the particular query. The
following would be returned from a MEASURE:FREQUENCY?
frequency measurement query:

< data > < ferminator > {with HEADER OFF )

‘MEAS:FREQ < separator > < data > < terminatos > {with HEADER ON/LONGFORM OFF }

:MEASURE:FREQUENCY < separator » <data > < terminator > (with HEADER ON/LONGFORM ON )

HP 54502A
Programming

Note

A command or query may be sent in either longform or
shortform, or in any combination of longform and shortform.
The HEADER and LONGFORM commands only control the
format of the returned data and have no effect on the way
commands are sent. Common commands never retum a header.

Refer to the chapter "System Subsystem” for information on
turning the HEADER and LONGFORM commands on and off.

Introduction to Programming an Instrument
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Respo nse Data  Most data will be returned as exponential or integer numbers. However,
query data of instrument setups may be returned as character data.

Formats ; : : .
Interrogating the trigger SLOPE? will return one of the following:
TRIGGER:SLOPE POSITIVE < terminator > (with HEADER ON/LONGFORM ON)
TRIG:SLOF POS <terminator > (with HEADER ON/LONGFORM OFF}
POSITIVE < terminator > (with HEADER OFF/LONGFORM ON)
POS < terminator > {with HEADER OFF/LONGFORM OFF)
Note

Refer to the individual commands in this manual for
information on the format (alpha or numeric} of the data
returned from each guery.

HP 54502A
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String Variables

HP 54502A
Programming

If you want to observe the headers for queries, you must bring the
returned data into a string variable. Reading queries into string variables
is simple and straightforward, reguiring little attention to formatting. For
example:

ENTER <« device address > ;Result$

places the output of the query in the string variable Resuit$.

Note

String varigbles are case sensitive and must be expressed exactly
the same each time they are used.

The output of the instrument may be numeric or character data
depending on what is queried. Refer to the specific commands for the
formats and types of data returned from queries.

Note

For the example programs, assume that the device being
programmed is at device address 707. The actual address will
vary according to how you have configured the bus for your own
application.

The following example shows the data being returned to a string variable
with headers off:

10 DIM Rang${30]

20 OUTPUT W07 SYSTEM:HEADER OFF
30 OUTPUT W7 CHANNELLRANGE?
40 BNTER 707;Rangs

50 PRINT Rang$

60 BND

After runming this program, the controller displays:

-+ 1.00000E-1

introduction to Programming an Instrument
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Numeric ¥ you do not need to see the headers when a numeric value is returned
Variables from the instrument, then you can use a numeric variable. When you are
receiving numeric data into a numeric variable, turn the headers off.

Note

When you are receiving numeric data into numeric variables, the
headers should be turned off. Otherwise the headers may cause
misinterpretation of returned data.

The following example shows the data being returned to a numeric
variable.

10 OUTPUT W7;:"SYSTEM:HEADER OFF"
20 QUTPUT W mCHANNELLRANGEY
30 ENTER 707, Rang

40 PRINT Rang

50 END

After running this program, the controller displays:

A

Introduction to Programming an Instrument HP 54502A
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DefiniteuLength Definite-length block response data aliows any type of device-dependent

Block data to be transmitted over the system interface as a series of 8-bit binary
data bytes. This is particularly useful for sending large quantities of data

Response Data or 8-bit extended ASCII codes. The syntax is a pound sign ( # ) followed
by a non-zero digit representing the number of digits in the decimal
integer. After the non-zero digit is the decimal integer that states the
number of 8-bit data bytes being sent. This is followed by the actual data.

For example, for transmitting 80 bytes of data, the syntax would be:

NUMBER OF DIGITS
THAT FOLLOW

ACTUAL DATA

~\—-—'\

#8Q0000080<eighty bytes of dotu»<ierminotor>
A e W PP

NUMBER OF BYTES :
TO BE TRANSMITTED 16500803

The "8" states the number of digits that follow, and "00000080" states the
number of bytes to be transmitted.

HP 54502A introduction to Programming an instrument
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Multiple
Queries

Instrument
Status

You can send multiple queries to the instrument within a singie program
message, but you must also read them back within a single program
message. This can be accomplished by either reading them back into a
string variable or into multiple numeric variables. For example, you could
read the result of the query :TIMEBASE:RANGE?;,DEL.AY? into the
string variable Results$ with the command:

ENTER 707;Results$

When vou read the result of multiple queries into string variables, each
response is separated by a semicolon. For example, the response of the
query :TIMEBASE:RANGE?;DELAY? with HEADER and
LONGFORM on would be:

TIMEBASE:RANGE < range_value > TIMEBASE:DELAY <delay_value >

If you do not need to see the headers when the numeric values are
returned, then you could use following program message to read the query
TIMEBASE:RANGE?;DELAY? into multiple numeric variables:

ENTER 707;Resuit] Result2

Note

When you are receiving numeric data into numeric variables, the
headers should be turned off. Otherwise the headers may cause
misinterpretation of returned data.

Status registers track the current status of the instrument. By checking the
instroment status, you can find out whether an operation has been
completed, whether the instrument is receiving triggers, and more. The
appendix "Status Reporting” explains how to check the status of the
Instrument.

Introduction to Programming an instrument HP 54502A
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Digitize
Command

HP 54502A
Programming

The ACQUIRE and WAVEFORM subsystems are the subsystems that
affect the DIGITIZE command. The DIGITIZE command is used to
capture a waveform in a known format which is specified by the acquire
subsystem. When the DIGITIZE command is sent to an instrument, the
specified channel signal is digitized with the current ACOQUIRE
parameters. To obtain waveform data, you must specify the
WAVEFORM parameters for the waveform data prior to sending the
‘WAVEFORM:DATA? query.

The number of data points comprising a waveform varies according to the
number requested in the ACQUIRE subsystem. The ACQUIRE
subsystem determines the number of data points, type of acquistion, and
number of averages used by the DIGITIZE ¢command. This allows you fo
specify exactly what the digitized information will contain. A typical setup
is:

QUTPUT 07, ACQUIRETYPE AVERAGE" < terminator >
OQUTPUT 707, ACQUIRE:COMPLETE 100" < terminator >
OUTPUT 707, WAVEFORM:SOURCE CHANNEL1" < terminator >
QUTPUT 707, WAVEFORM:FORMAT ASCII" < terminator >
OUTPUT 707, ACQUIRE:COUNT 4" < terminator >

OUTPUT 707, ACQUIRE:POINTS 500" < terminator >

OUTPUT 707::DIGITIZE CHANNEL1" < terminator >

OUTPUT 107, WAVEFORM:DATA?" < terminator >

This setup places the instrument into the averaged mode with four
averages and defines the data record to be 500 points. This means that
when the DIGITIZE command is received, the waveform will not be
stored into memory until 500 points have been averaged at least four times.

After receiving the sWAVEFORM:DATA? query, the instrument will start
passing the waveform information when addressed to talk.

Digitized waveforms are passed from the instrument to the controller by
sending a numerical representation of each digitized point. The format of
the numerical representation is controlied with the
WAVEFORM:FORMAT command and may be selected as ASCH,
WORD, BYTE, or COMPRESSED,

Introduction to Programming an instrument
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The easiest method of entering a digitized waveform from the instrument
is to use the ASCII format and place the information in an integer array,
The data point is represented by signed six-digit integers whose values
range from 0 t0 32,640. You must scale the integers o determine the
voltage value of each point. These integers are passed starting with the
leftmost point on the instrument’s display. For more information, refer to
the chapter "Waveform Subsystem.”

introduction to Programming an Instrument HP 54502A
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interface Functions 3

Introduction This section describes the interface functions and some general concepts
: of the HP-IB. In general, these functions are defined by IEEE 488.1.

They deal with general bus management issues, as well as messages which
can be sent over the bus as bus cornmands.

]

Interface The interface capabilities of the HP 54502A, as defined by IEEE 488.1 are

Capabilities SH1, AH1, T5, L4, SR1, RL1, PP1, DC1, DT1, C0, and E2.

L

Command and
Data Concepts

Addressing

HP 545024
Programming

The HP-IB has two modes of operation: command mode and data mode.
The bus is in command mode when the ATN line is true. The command
mode is used to send talk and listen addresses and varions bus commands,
such as a group execute trigger (GET). The bus is in the data mode when
the ATN line is false, The data mode is used to convey device-dependent
messages across the bus, The device-dependent messages include all of
the instrument command and responses found in chapters 5 through 17 of
this manual.

By using the front-panel controls, the instrument can be placed in either
talk-only mode or addressed (talk/listen) mode (see your front-panel
reference). Talk-only mode should be used when you want the instrument
to talk directly to a printer without the aid of a controller, Addressed
mode is used when the instrument will operate in conjunction with a
controller. When the instrument is in the addressed mode, the following
is true:

interface Functions
3-1




Remote, Local
and Local
Lockout

interface Functions
3-2

o Each device on the HP-IB resides at a particalar address, ranging
from 0 to 30.

s The active controller specifies which devices will talk, and which will
listen,

s An instrument, therefore, may be talk addressed, listen addressed, or
unaddressed by the controller.

If the controHer addresses the instrument to talk, it will remain configured
to talk until it receives an inferface clear message (IFC), another
instrument’s tatk address {OTA), its own listen address (MLA), or a
universal untalk command (UNT).

If the controlier addresses the instrument to listen, it will remain
configured to listen until it receives an interface clear message (IFC), its
own talk address (MTA), or a universal unlisten command (UNL).

The local, remote, and remote with local lockout modes may be used for
various degrees of front-panel control while a program is running. The
instrument will accept and execute bus commands while in local mode,
and the fronf panel will also be entirely active. If the HP 54502A. 15 in
remote mode, all controls (except the power switch and the LOCAL key)
are entirely locked out. Local control can only be restored by the
controller or pressing the front-panel LOCAL key.

Note

Cyeling the power will also restore local control, but this will also
reset certain HF-1B states.

The instrument is placed in remote mode by setting the REN bus control
kine true, and then addressing the instrument to listen. The instrument
can be placed in local lockout mode by sending the local lockout
command (LLO). The instrument can be returned to local mode by
either setting the REN line false, or sending the instrument the go-to-local
command (GTL), or simulating a front-panel LOCAL key press using the
SYSTEM:KEY command.

HP 54502A
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Bus Commands

Device Clear

Group Execute
Trigger (GET)

interface Clear

The following commands are TEEE 488.1 bus commands (ATN true).
IEEE 488.2 defings many of the actions which are taken when these
commands are received by the instrument.

The device clear (DCL) or selected device clear {SDC) commands clear
the input and output buffers, reset the parser, and clear any pending
commands,

The group execute trigger (GET) command arms the trigger which is the
same action produced by sending the RUN command,

The interface clear (IFC) command halts all bus activity. This includes

(JFC) unaddressing all listeners and the talker, disabling serial poll on all
devices, and returning control to the system controller.
g
Status The HP 545024 will display the HP-IB status on the CRT. The message
Annunciators will indicate whether the instrument is in the remote mode, whether talk
or listen is addressed, and whether the instrument has requested service.
When the instrument is in the local mode only the $RQ annunciator may
be displayed.
HP 54502A Interface Funclions
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Programming and 4

Documentation Conventions
L e ]

Introduction

Truncation
Rules

HP 54502A
Programming

This section covers conventions which are used in programming the
instrument, as well as conventions used in the remainder of this manual.
This chapter contains a detailed description of the command tree and
command tree traversal. For more information on command syntax refer
to the appendix "Message Communication and System Functions."

The truncation rule for the mnémonics used in headers and alpha
argumenis is:

The mnemonic is the first four characters of the keyword unless:

The fourth character is a vowel, then the mnemonic is the first three
characters of the keyword.

This rule will not be nsed if the length of the keyword is exactly four
characters.

Some examples of how the truncation rule is applied to various commands
are shown in table 4-1.

Table 4-1. Mnemonic Truncation

Longform Shortform

RANGE RANG
PATTERN PATT
TIME TIME
DELAY DEL

Programming and Docurmnentation Conventions
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Figure 4-1. The HF 545624 Command Tree
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LENGth
PAGL
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ALL
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CURSor
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Figure 4-1. The HP 545024 Command Tree (continued)
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The Command The command tree (figure 4-1) shows all commands in the HP 54502A

Tree and the relationship of the commands to each other. The IEEE 4882
common commands are not listed as part of the command tree since they
do not affect the position of the parser within the tree. Aftera <NL>
(linefeed - ASCII decimal 10) has been sent to the instrument, the parser
will be set to the "root" of the command tree.

Command Types The commands for this instrument can be placed into three types. The
three types are:

Common commards. Common commands are independent of the tree,
and do not affect the position of the parser within the tree. These differ
from root leve] commands in that root level commands place the parser
back at the root.

Example: *RST.

Root Level commands. The root level commands reside at the root of the
command tree. These commands are always parsable if they occur at the
beginning of a program message, or are preceded by a colon.

Example: :AUTOSCALE

Subsystem commands. Subsystem commands are grouped together
under a common node of the tree, such as the TIMEBASE commands.

Programming and Documentation Conventions HP 54502A
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Tree Traversal
Ruiles

Examples

Example 1.

Comments:

HP 54502A
Programming

Command headers are created by traversing down the command tree. A
legal command header from the command tree in figure 4-1 would be
“CHANNEL1L:RANGE". This is referred to as a compound header. A
compound header is a header made of two or more mnemonics separated
by colons. The mnemonic created contains no spaces. The following rules
apply to traversing the tree:

® A leading colon or a < program message terminator > (either a
<NL> or EOI true on the last byte} places the parser at the root of
the command tree. A leading colon is a colon that is the first
character of a program header.

¢ Executing a subsystem command places you in that subsystem (until a
leading colon or a < program message terminator > is found). In the
Command Tree, figure 4-1, use the last mnemonic in the compound
header as a reference point (for example, RANGE]). Then find the
last colon above that mnemonic (CHANNELL), and that is where the
parser will be. Any command below that point can be sent within the
current program message without sending the mnemonic{s) which
appear above them (OFFSET).

The OUTPUT statements are written using HP BASIC 4.0 on a HP 9000
Series 200/300 Controller. The quoted string is placed on the bus,
followed by a carriage return and linefeed (CRLF).

OUTPUT 707,":CHANNEL1LRANGE 0.5 ;OFFSET ("

The colon between CHANNEL] and RANGE is necessary,
CHANNELLRANGE is a compound command. The semicolon betwsen
the RANGE command and the OFFSET command is the required

< program message unit separator >, The OFFSET command does not
need CHANNELI1 preceding i, since the CHANNELLRANGE
command set the parser to the CHANNEL1 node in the tree.

Programming and Documeniation Conventions
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Example 2:

Comments:

Example 3:

Comments:

Infinity
Representation

OUTPUT 707" TIMEBASE:REFERENCE CENTER ;DELAY 0.00001"
or

OUTPUT 707" TIMEBASE:REFERENCE CENTER"
OUTPUT W7, TIMEBASE:DELAY 0.00001"

In the first line of example 2, the "subsystem seélector” is implied for the
DELAY command in the compound command.

The DELAY command must be in the same program message as the
REFERENCE command, because the < program message terminator >
will place the parser back at the root of the command tree.

A second way to send these commands is by placing "TIMEBASE:" before
the DELAY command as shown in exampie 2.

OUTPUT 707, TIM:REF CENTER ; :CHANL:OFFSET "

The leading colon before CHANI tells the parser to go back to the root of
the command tree. The parser can then see the CHAN1L:OFFSET
command.

The representation of infinity is 9.99999E + 37. This is also the value
returned when a measurement cannot be made,

Programming and Documentation Conventions HP 54502A
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Sequential and

TEEE 488.2 makes the distinction between sequential and overlapped

OVBI'!EPPEC! commands, Sequential commands finish their task before the execution of
c the next command starts. Overlapped commands run concurrently, and
ommands. therefore the command following an overlapped command may be started

before the overlapped command is completed. All the commands of the
HP 54502A are sequential,

S

Response IEEE 488.2 defines two times at which query responses may be buffered.

Generation The first is when the query is parsed by the instrument, the second is when
the controller addresses the instrument to talk so that it may read the
response. The HP 54502A will buffer responses to a query when the query
is parsed.

L

Notation The following conventions are used in this manual in descriptions of

Conventions remote (HP-IB) operation:

and Definitions

HP 54502A
Programming

< > Angular brackets enclose words or characters that are used to
symbolize a program code parameter or an HP-IB command.

== "is defined as.” For example, <A> = <B> indicates that <A>
can be replaced by <B> in any statement containing <A >.

| "or." Indicates a choice of one element from a list. For example,
<A> | <B> mdicates <A> or <B> but not both,

« An ellipsis (trailing dots) is used to indicate that the preceding element
may be repeated one or more times.

{1 Square brackets indicate that the enclosed items are optional.

{ } When several items are enclosed by braces, one, and only one of these
clements must be selected.

Programming and Documentation Conventions
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The following definitions are used:
d = A single ASCIH numeric character, 0-9.
n = A single ASCII non-zero, numeric character, 1.9,
<NL > 1= Newline or Linefeed (ASCII decimal 10}.
<sp> = <white space>

< white space> 11 =  through 32 (decimal} except linefeed

{decimal 10}.
b ]
Syntax At the beginning of each of the following chapters are syntax diagrams
Diag rams showing the proper syntax for each command. All characters contained in

a circle or oblong are literals, and must be entered exactly as shown.
Words and phrases contained in rectangles are names of items used with
the command and are described in the accompanying text of each
command. Each line can only be entered from one direction as indicated
by the arrow on the entry line. Any combination of commands and
arguments that can be generated by following the lines in the proper
direction is syntactically correct. An argument is optional if there isa
path around it. Where there is a rectangle which contains the word
"space" a white space character must be entered. White space is optional
in many other places.

Programming and Documentation Conventions HP 545024
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Command
Structure

Common
Commands

Root Level
Commands

Subsystem
Commands

HP 54502A
Programming

The HP 34502A programming commands are divided into three types:
common commands, root level commands, and subsystem commands. A
programming command tree is shown in figure 4-1.

The common commands are the commands defined by IEEE 488.2.
These commands control some functions that are common to all IEEE
488.2 instruments. Sending the common commands do not take the
instrument out of a selected subsystem.

The root level commands control many of the basic functions of the
instrument,

There are several subsystems in this instrument. Only one subsyster may
be selected at any given time. At power on, the command parser is set to
the root of the command tree, therefore no subsystem is selected.

Note

When a prograrm message terminator or a leading colon {:) is
sent in a program message, the command parser is returned to
the root of the command tree

Programming and Documentation Conventions
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The 11 subsystems in the HP 54502A are:

System - controls some basic functions of the oscilloscope.
Acquire - sets the parameters for acquiring and storing data.
Calibrate - sets the time nulls (channel-to-channel skew).
Channel - controls all Y-axis oscilloscope functions.

Display - controls how waveforms, voltage and time markers,
graticule, and text are displayed and written on the screen.

Function - controls the waveform math functions of the oscilloscope.

Hardcopy - controls the parameters used during the plotting or
printing of waveforms.

Measure - selects the automatic measurements to be made.
Timebase - controls all X-axis oscilloscope functions.

Trigger - controls the trigger modes and parameters for each trigger
mode.

Waveform - provides access to waveform data, including active data
from channels and functions as well as static data from waveform
MEmOories.

Programming and Documentation Conventions HP 54502A
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Program
Examples

HP 54502A
Programming

The program exampiles given for each command in the following chapters
and appendices were written on an HP 9000 Series 200/300 controlier
using the HP BASIC 4.0 programaming language. The programs always
assume the oscilloscope is at address 707, If a printer is used, it is always
assumed to be at address 701, '

In these examples, special attention should be paid to the ways in which
the command/query can be sent, The way the instrument is set up o
respond to a command/query has no bearing on how you send the
command/query. That is, the command/query can be sent using the
longform or shortform if one exists for that command. You can send the
command/query using upper case (capital) letters or lower case (small)
letters, both work the same. Also, the data can be sent using almost any
form you wish. If you were sending a channel 1 range value of 100 mV,
that value could be sent using a decimal (.1}, or an exponential (le-1 or
1.0E-1), or a saffix (100 mV or 100MV),

As an example, set channel 1 range to 100 mV by sending one of the
following:
e commands in longform and using the deciraal format,

OUTPUT 707;""CHANNEL1LRANGE .1"

e commands in shortform and using an exponential format.

OUTPUT 707,"CHANLRANG IE-1"

+ commands using lower case letters, shortforms, and a suffix.

OUTPUT 707":chanl:rang 100 mV"

Note

In these examples, the colon as the first character of the
command is optional. The space between RANGE and the
argument is required.

Programming and Documentation Conventions
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Command Set
Organization

If you want 1o observe the headers for the queries, you must bring the
returned data into a string variable, Generally, you should dimension all
string variables before reading the data.

If you do not need to see the headers and a numeric value is returned
from the HP 54502A, then you should use a numeric variable. In this case
the headers should be turned off.

The command set for the FHIP 545024 is divided into 13 separate groups:
Common commands, root level commands and 13 sets of subsystem
commands. Each of the 15 groups of commands is described in the
following chapters. Each of the chapters contain a brief description of the
subsystem, a set of syntax diagrams for those commands, and finally, the
commands for that subsystem in alphabetic order. The commands are
shown in the longform and shortform using upper and lowercase letiers.
As an example, AUToscale indicates that the longform of the command is
AUTOSCALE and the shortform of the command is AUT. Each
command listing contains a description of the command and its
arguments, the command syniax, and a programming example.

Table 4-2 lists the commands for the HP 54502A in alphabetical order
with their corresponding subsystern or command type.

Programming and Documentation Conventions HP 545024
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Table 4-2. Alphabetic Command Cross-Reference

Programming

Command Where Used Command Where Used
ADD FUNCtion Subsystem PUTyeycle MEASure Subsystem
ALL MEASure Subsystem HCL CHANnRe| Subsystem
AUToscale Root Level Command EOL Root Level Command
BEEPer Root Level Command ERASe Root Level Command
BLANK Root Level Command ERRor SYSTem Subsystem
BNC Root Level Command *ESE Common Command
CAL:DATA:ASCii Root Level Command *ESR Common Command
CENTered TRIGger Subsystem ESTAn MEASure Subsystem
*CLS Common Command ESTOp MEASure Subsystem
COLumn D1SPlay Subsystem FAlltime MEASure Subsystem
COMPare MEASure Subsystem FIEL4 TRIGger Subsysteni
COMPlete ACQuire Subsystem FIL Ter ACQuire Subsystem
CONDition TRIGger Subsystem FORMat DISPlay Subsystem
CONNect DISPlay Subsystem FORMat WAVeform Subsystem
COUMNt ACQuire Subsystem FREQuency MEASure Subsystem
COUNt WAVeform Subsystem GRATIzule D1SPlay Subsystem
COUPling CHANnRe! Subsystem HEADer SYSTem Subsystem
COUPiing TRiGger Subsystem HFReject CHANRne! Subsystem
CURSor MEASure Subsystem HOLDoff TRIGger Subsystem
DATA DISPlay Subsystem *IDN Common Command
DATA WAVeform Subsystem INVerse DiSPlay Subsysiem
DEFine MEASure Subsystem INVert FUNCtion Subsystem
DELay MEASure Subsystem *IST Common Command
DELay TiMebase Subsysiem KEY SYSTem Subsystem
DELay TRIGger Subsystem LENGth HARDcopy Subsystem
DELay:SLOPe TRIGger Subsystem LER Root Level Command
DELay:'SOURee TRIGger Subsystem LEVel TRIGger Subsystem
DESTination MEASure Subsystem LFReject CHANne! Subsystem
DIGitize Root Level Command LiMittest MEASure Subsystem
DSp SYSTem Subsystem LINE DISPiay Subsystem
HP 54502A Programming and Documentation Conventions
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Table 4-2. Alphabetic Command Cross-Reference (Continued)

Command Where Used Command Where Used
LINE TRIGger Subsystem POLarity TRIGger Subsystém
LOGic TRIGger Subsystem POSTfailure MEASure Subsystem
LONGform S§YSTem Subsystem *PRE Common Command
L.OWer MEASure Subsystem PREamble. WAVeform Subsystem
*LRN Common Command PRECision MEASure Subsystem
LTER Root Level Command PREShoot MEASure Subsystem
MASK DISPlay Subsystem PRINt Root Level Command
MENU Root Level Command PROBe CHANne} Subsystem
MERGe Root Level Command FROBe TRIGger Subsystem
MODE MEASure Subsystem FWIDth MEASure Subsystem
MODE TiMebase Subsysiem QUALIfy TRIGger Subsystem
MODE TRIGger Subsystem RANGe CHANnel Subsysiem
MULTigly FUNCtion Subsystem RANGe FUNCtion Subsystem
NWIDth MEASure Subsystem RANGe TIMcbase Subsystem
OCCurrence TRIGger Subsystem *RCL Common Command
OCCurrence:SLOPe TRIGger Subsystem RECord WAVeform Subsystem
OCCurrence:SOURce  TRIGger Subsystem REFerence TIMebase Subsystem
OFFSet CHANnRe] Subsystem RESults MEASure Subsystem
OFFSet FUNCtion Subsystem RiSctime MEASure Subsystem
ONLY FUNCtion Subsystem ROW DISPlay Subsystern
*0OrC Common Command *RST Common Command
*OPT Common Command RUN Root Level Command
OVERshoot MEASure Subsystem SAMPle TIMebase Subsystem
PAGE HARDeopy Subsystem *SAV Common Command
PATH TRIGger Subsystem SCRaich MEASure Subsystem
PERiod MEASure Subsystem SCReen DISPlay Subsystern
PERSistence DISPiay Subsystem SENSitivity TRIGger Subsystem
PLOT Root Level Command SERial Root Level Command
POINts ACQuire Subsystem SETup SYSTem Subsystem
POINis WAVeform Subsystem SLOPe TRIGger Subsystem
Programming and Documentation Conventions HP 54502A
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Table 4-2. Alphabetic Command Cross-Reference {Continued)

Command Where Used Command ‘Where Used
SOURce DISPlay Subsystem VAMPiitude MEASure Subsystem
SOURce MEASure Subsystem VAVerage MEASure Subsystem
SOURce TRiGger Subsystem VBASe MEASure Subsysiem
SOURce WAVeiorm Subsystem VDELta MEASure Subsystem
*SRE Common Command VERSus FUNCtion Subsystem
STANdard TRIGger Subsystem VFiFty MEASure Subsystem
STATistics MEASure Subsystem VIEW Root Level Command
STATus Root Level Command VMARker DISFiay Subsystem
*STB Commeon Command VMAX MEASure Subsystem
sTOP Root Level Command VMIN MEASure Subsystem
STORe Root Level Command VPP MEASure Subsystem
STRing DISPlay Subsystem VRELative MEASure Subsystem
SUBTract FUNCrion Subsystem VRMS MEASure Subsystem
TDELta MEASure Subsystem VSTAr MEASure Subsystem
TER Root Level Command VSTOp MEASure Subsystem
TEXT D1SPlay Subsystem VTiMe MEASure Subsystem
TMAREker DISPlay Subsystem VIOP MEASure Subsystem
TMAX MEASure Subsysiem *WATL . Common Command
TMIN MEASure Subsystem WINDow TIMebase Subsystem
TNULE CAlLibrate Subsystem WINDow:DELay TIMebase Subsystem
*TRG Common Command WINDow:RANGe TIMebase Subsystem
*TST Common Command XINCrement WAVeform Subsystem
TSTArt MEASure Subsystem XORigin WAVeform Subsystem
TSTCp MEASure Subsystem XREFerence WAVeform Subsystem
TTL CHANne! Subsystem YINCrement WAVeform Subsystem
TVOLt MEASure Subsystem YORigin WAVeform Subsystem
TYPE ACQuire Subsystem YREFerence WAVeform Subsystem
- TYPE WAVeform Subsystem

UNITs MEASure Subsystem
UPPer MEASure Subsystem

HP 545024 Programming and Documentation Conventions
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Common Commands | 5
20

HP 545024
Programming

The common commands are defined by the IEEE 488.2 standard. These
commands will be comunon to all instruments that comply with this
standard. They control some of the basic instrument functions, such as
instrument identification and reset, reading the learn (instrument setup)
string, how status is read and cleared, and how commands and queries are
received and processed by the instrument.

Common commands can be received and processed by the HP 54502A
whether they are sent over the HP-IB as separate program messages or
within other program messages. If an instrument subsystem has been
selected and a common command is received by the instrument, the
instrument will remain in the selected subsystem. For example, if the
program message "ACQUIRE:COUNT 1024; *CLS; TYPE AVERAGE"
is received by the instrument, the instrument will set the acquire count and
type, and clear the status information. This would not be the case if some
other type of command were received within the program message. For
example the program message "ACQUIRE:COUNT 1024,
:AUTOSCALE; :ACQUIRE:TYPE AVERAGE" would set the acquire
count, complete the autoscale, then set the acquire type. In this example
:ACQUIRE must be sent again in order to reenter the acquire subsystem
and set the type.

Refer to figure 5-1 for common commands syntax diagram.

Note

Each of the status registers mentioned in this chapter has an
enable (mask) register. By setting the bits in the enable register
vou can select the status information you wish to use. Fora
complete discussion of how to read the status registers and how
fo use the status information available from this instrument refer
to appendix C.
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Figure 5-1. Common Commands Syntax Diagram
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mask_arg = An integer, 0 through 255, This number is the sum of all the bits in the
mask corresponding to conditions that are enabled. Refer to the *ESE and *SRE
commands for bit definitions in the cnable registers.

mask_value = An integer, 0 through 255, This number is the sum of all the bits in the
mask corresponding to conditions that are enabled. Refer to the *IST? query.

recall buffer_number = An integer, 0 through 4,

save_buffer number = Aninteger, 1 through 4.

Figiire 5-1. Common Commands Syntax Diagram (continued)
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*CLS
R

*CLS (Clear Status) command

The *CLS (clear status) common command clears the status data
structures, including the device defined error quene. This command also
clears the Request-for-OPC flag.

if the *CLS command immediately follows a PROGRAM MESSAGE
TERMINATOR, the output queue and the MAV (message available) bit
will be cleared.

Command Symtax; *CLS
Example: OUTPUT 707:~*CLS"

Note
Refer to appendix C for a complete discussion of status.

Common Commands HP 54502A
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*ESE

Command Syntax:

Exampie:

HP 54502A
Programming

*ESE

(Event Status Enabile) command/query

The *ESE command sets the Standard Event Status Enable Register bits,
The Standard Event Status Enable Register contains a mask value for the
bits to be enabled in the Standard Event Status Register. A one in the

' Standard Event Status Enable Register will enable the corresponding bit

in the Standard Event Status Register, a zero will disable the bit. Refer to
table 5-1 for the information about the Standard Event Status Enable

Register bits, bit weights, and what each bit masks.

The *ESE query returns the current contents of the register,

*E8E <mask >

Where:

<mask> 1= Do 255
QUTPUT 707,"*ESE 684"

In this example, the *ESE 64 command will enable URQ (user request)
bit 6 of the Standard Event Status Enable Register. Therefore, when a
front panel key is pressed, the ESB (event summary bit) in the Status Byte
Register will also be set.

Common Commands
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*ESE

Query Syntax: =<ESE?

Returned Format: <mask> <NL>

Where:

<mask> 1= 010 255 (integer - NR1 format}

Example: OUTPUT 707;**ESE?™

ENTER 707;Event
PRINT Event

Table 5-1. Standard Event Status Enable Register

Event Siatus Enable Register
(High - Enables the ESR bit)

Bit

L=l S T i R

Weight

128
64
32

ot
R 0o ON

Enables

PON - Power Om

URQ - User Request

CME - Command Error

EXE - Execution Error

DDE - Device Dependent Error
QYE - Query Error

ROC - Request Control

OPC - Operation Complete

Note

Refer to appendix C for a complete discussion of status.

Common Commands
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*ESR

R
*ESR (Event Status Register) query

The *ESR query returns the contents of the Standard Event Status
Register,

Note
Reading the register clears the Standard Event Status Register.

Query Syntax: *ESR?
Returned Format:  <status> <NL>

Where:

<status> 1= to 255 (integer - NR1 format)

Example:  QUTPUT 707;"*ESR?"
ENTER 707;Event
PRINT Event

HP 54502A Common Commands
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*ESR

Table 5-2 shows each bit in the Event Status Register and its bit weight.
When you read the Event Status Register, the value returned is the total
bit weights of all bits that are high at the time you read the byie.

Table 5-2. Standard Event Status Register

Bit Bit Bit Condition
Weight Name
7 128 PON 1 = an OFF to ON transition has occurred
3 64 URG 0 = no front-panel key has been pressed
1 = front-pane] key bas been pressed
5 32 CME 0 = pocommand erros
1 = a command error has been detected
4 i6 EXE 0 = no execution error
1 = an execution error has been detected
3 8 DDE 0 = po device dependent errors
1 = adevice dependent error has been detected
2 4 QYE 0 = no query errors
1 = aquery error has been detected
1 2 RQC 0 = request control - NOT used - always 0
G 1 OPC 0 = operation is not complete

1 = operation is complete

0 = False = Low
1 = True = High

Commeon Commands HP 54502A
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*IDN

Query Syntax:

Returned Format:

HP 54502A
Programming

Example:

*IDN

(Identification Number) query

The *IDN query allows the instrument to identify itself. It returns the
string:

"HEWLETT-PACKARD, 545024, < XOOKAYYYYY >, <MMDD >"
Where:
< XHKXXAYYYYY > 1= the serial number of this instrurent.

<MMDD > 1= the software revision of this instrument. The first two parameters
represent the month and the second two parameters reprasent the day of the month.

~ An*IDN query must be the last query in a message. Any queries after the

*IDN query in this program message will be ignored.
*DN?

HEWLETT-PACKARD, 545024, XXXXAYYYYY, MMDD < NL >

DIM id$[50}

OUTPUT 707;“*IDN?"
ENTER 707;id$
PRINT id$

Cemmon Commands
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*IST
I

*IST (Individual Status) query

The *IST query allows the instrument to identify itself during a paralle}
poll by allowing the controller to read the current state of the IEEE 488.1
defined "ist" local message in the instrument. The response to this query is
dependent upon the current status of the instrument

Query Syntax: +sT?
Returned Format:  <id> <NL>
Where:
<igd> e Oor

Where:

0 indicates the “ist" local message is false,
1 indicates the “ist” loca! message is true.

Example: QUTPUT 707;MST?
ENTER 707;1%
PRINT Id$

Common Commands HP 54502A
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*LRN

Query Syntax;

Returned Format:

HP 54502A
Programming

Example:

*LRN

{Learn) guery

The *LRN query returns a program message that contains the current
state of the instrument.

This command allows you to store an instrument setup in the controller,
The stored setup can then be returned to the instrument when you want
that setup at a later time.

This command performs the same function as the :SYSTEM:SETUP?
query. The data can be sent to the instrument using the
:SYSTEM:SETUP command,

Note

The retumed header for the *LRN query is :SYSTEM:SETUP.
The :SYSTEM:HEADER command does not effect this retumed
header.

*LRN?

:SYSTem:SETup <sefup> <NL>

Where:

<setup> 1= #800001024 <learn ;t:ing > < N>

The learn string is 1024 data bytes in length,

DIM Lrn$[2000]
OUTPUT 707;"*LAN?"
ENTER 707 USING *-K",Lrn$

Common Commands
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*OPC
N

*OPC {Operation Complete) command/query

The *OPC (operation complete) command will cause the instrument to
set the operation complete bit in the Standard Event Status Register
when all pending device operations bave finished.

The *OPC query places an ASCII "1" in the output queue when all
pending device operations have finished.

Command Syntax: *OPC
Example: OUTPUT 707,"*0PC"
Query Syntax: *OPC?
Returned Format:  1<Nu>

Example:  OUTPUT 707;“AUTOSCALE *OPC?"
ENTER 707;0p$

Common Commands HP 54502A
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*OPT

I
*OPT (Option) : query
The *OPT query is used to report the options installed in the instrument.

This query will always return a zero because the FIP 54502A does not have
any possible options to report.

Query Syntax: *OFT?
Returned Format:  0<NL>

Example: QUTPUT 707;"*QPT?"
ENTER 707;Value
PRINT Value

HP 54502A : Common Commangs
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*PRE

*PRE

Command Syntax:

Example:

Query Syntax:

Returned Format:

Example:

Common Commands
5-14

(Paraliel Poll Register Enabie) command/query

The *PRE command sets the péraﬂel poll register enable bits.

The Paralled Poll Enable Register contains a mask value for the bits to be
enabled that can produce an "ist” during a parallel poll.

The *PRE query returns the current value,

*PRE <mask>

Where:

<mask> ;1= 010 255
QUTPUT 707;"*PRE 18"

Note

This exarmple will allow the HP 545024 to generate an "ist" when
a message is available in the output queue. When a message is
available, the MAY bit in the Status Byte Register will be high.

*PRE?
<mask_value> <NL>

Where:

<mask_value> 1= sum of al bits that are set - 0 through 255 {integer - NR1 format),

QUTPUT 707;"*PRE?"
ENTER 707;Vi$
Print VI$

HP 54502A
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*RCL

Command Syntax:

HP 54502A
Programming

Example:

*RCL

(Recall) command

The *RCL command restores the state of the instrument from the
specified save/recall register. Az instrument setup must have been stored
previously in the specified register. Registers 1 through 4 are general
purpose aad can be used with the *SAV command. Register 0 is special
because it recalls the state that existed before the last AUTOSCALE,
RECALL, ECL, or TTL operation.

Note

An error message will appear on screen in nothing has been
previously saved in the specified register.

*RCL <rol_register>
Where;
<rel_register > 11+ Othrough 4

QUTPUT 707,"*RCL 3" <NL>

Common Commands
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*RST

*RST

Command Syntax:
Example:

Common Commands
516

(Reset)

command

The *RST command places the insirument in a known state. Refer to
table 5-3 for the reset conditions,

*RST

OUTPUT 707;"*AST"

Table 5-3. Reset Conditions for the HP 545024

Timebase Menu

reference
Time/Div

delay

timebase window
sample rate

Channel Menu

Channel 1
Channel 2
Volts/Div

offset

coupling

probe atienuation

Trigger Menu

Mode
triggering
source
level
slope
boldoff

entr

100 us
000s
off
realtime

on
off

500 mV
0.00

de
1.000:1

edge
auto
Channel 1
00V
positive
40 ns

HP 54502A
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*RST

L]
Table 5-3. Reset Conditions for the HP 545024 (continued)
Display Menu
Mode : avg
# of avg 3
off/frame/axes/grid axes
connect dots off
# of screens 1
display record norm
filter off
At/AV
At markers off
AV markers off
Waveform Math Menu
f1 off
2 off
display off
chan/mem chan 1
operator +
chan/mem chan 1
function sensitivity 1.00 V/div
function offset 00V
Waveform Save Meau
waveform/pixel waveform
nonvolatile ' ml
display off
source chan 1
Define Meas Menu
meas/def limit mecas
continuous on
statistics off
Utility Menu
clicker on
ACBNC probe comp
HP 54502A Common Commands
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*SAV
O —

*SAV {SAVE) command

The *SAV command stores the current state of the device in a save
register. The data parameter is the number of the save register where the
data will be saved. Registers 1 through 4 are valid for this command.

Command Syntax: *SAV <save_register>
Where:
<gave_register> 1= 1through 4

Example: OUTPUT 707;*SAV &

Common Commands HP 54502A
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*SRE

Command Syntax:

Example:

Query Syntax:

Returned Format:

Example:

HP 545024
Programming

*SRE

(Service Request Enabie) command/query

The *SRE command sets the Service Request Enable Register bits, The
Service Request Enable Register contains a mask value for the bits to be
enabled in the Status Byte Register. A one in the Service Request Enable
Register will enable the corresponding bit in the Status Byte Register, a
zero will disable the bit. Refer to table 5-5 for the bits in the Service
Request Enable Register and what they mask.

The *SRE query returns the current value.

*SRE <mask>

Where:

<rnask> 1= 0ic 255
QUTPUT 707;"*SRE 18"

Note

This example enables a service request to be generated when
message is available in the output queue. When a message Is
available the MAV bit will be high.

*SRE?
<mask> <NL>

Where:

<mask > ;= gum of all bits that are set - § through 255 (integer - NR1 format)

QUTPUT 707;"*SRE?”
ENTER 707, Value
PRINT Value

Common Commands
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*SRE

Common Commands
5-20

Table 5-4. Service Request Enable Register

Service Request Enable Register
(High - Enables the SRE bit)

Bit

S o b e LR O~

Weight

123
64
32
16

8

4
2
1

Enables

not used

RQS - Request Service
ESB - Event Status Bit
MAYV - Message Available
LTF - Limit Test Fail
MSG - Message

LCIL - Local

TRG - Trigger

HP 54502A
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*STB

Query Syntax:

Returned Format:

Example:

HP 54502A
Programming

*STB

(Status Byte) query

The *STB query returns the current value of the instrument’s status byte.
The MSS (Master Summary Status) bit is reported on bit 6 instead of the
RQS (request service) bit. The MSS indicates whether or not the device
has at least one reason for requesting service. Refer to table 5-6 for the
meaning of the bits in the status byte.

Note

To read the instrument’s status byte with RQS reported on bit 6,
use the HP-IB Serial Poll,

*STB?
<value > <NL>

Where:

revalug> ;= 0 through 255 {integer -~ NR1}

OUTPUT 707,"*STB?"
ENTER 707;Value
PRINT Value

Common Commands
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*STB

]
Table 5-5. The Status Byte Register
Bit Bit Bit Condition
Weight Name
7 128 - 0 = not used
3 64 RQS/MSS 0 = instrument has no reason for service
1 = instrument is requesting service
5 32 EBSB = no event status conditions have occurred
1 = an enabled event status condition has occurred
4 16 MAV € = no output messages are ready
1 = an output message is ready
3 8 LIF = no limit fest has failed
1 = limit test has failed
2 4 MSG 0 = no message has been displayed
1 = message has been displayed
1 2 LCL G = a remote-to-local transition has not occurred
1 = a remote-to-local transition has occurred
0 1 TRG 0 = no trigger has occurped
1 = a trigger has occurred
0 = False = Low
1= True = High
Common Commands HP 54502A
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*TRG

I
*TRG (Trigger) command

The *TRG command has the same effect as the Group Execute Trigger
(GET). That effect is as if the RUN command had been sent.

Command Syntax: *TRG

Example:  OUTPUT 707;"*TRG"

HP 54502A : Common Commands
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*TST
E ]

*TST (Test) query

The *TST query causes the instrument to perform a self-test. The result of
the test will be placed in the output queue.

Note

Prior to sending this command all front panel inputs rmust be
disconnected.

A 0 indicates the test passed and a non-zero value indicates the test failed.
If a test fails refer to the troubleshooting section of the Service Manual.

Ouery Syntax:  *TST?
Returned Format:  <resuls> <NL>»

Where:
<result> := 0 or non-zero value

Where:

¢ indicates the test passed,
non-zero indicates the test falled.

Example: QUTPUT 707;**TST?
ENTER 707;Result
PRINT Result

Common Commands HP 54502A
5-24 Programming




*WAI

L
*WAI (Wait) command

The *WAT command has no function in the HP 545024, but is parsed for
compatibility with other instruments.

Command Syntax: WA

Example:  QUTPUT 7o7;*war

HP 54502A Common Commands
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Root Level Commands 6

Introduction Root Level commands control many of the basic operations of the
oscilloscope. These commands will always be recognized by the parser if
they are prefixed with a colon, regardiess of current command tree
position. After executing a root level command, the parser is positioned
at the root of the command tree. Figure 6-1 lists the root level commands
syntax diagram. ’

/m\‘\; el !
J—o@-w—( AUToscale )

—m{ BEEPer L.’ _ A

Y

P —

space

- s -
—{ BEEPer?
"*‘(ELANRH spoce } ‘:’/CHANneD——[ channef,.num

FUNCL: onH function.num

r
WMEMoryH WIHEMmO T Y_nyum i

PMEMo ¢ pmemar y..Aum )—J
Py

—w{ BNC J-a space ——w{ PROBe } I
;
TRIGger

—{ BNC? ) -

el CAL CDATAIASCII?
*(DIG%Lize)—’-f space CHANneD—-ﬁ' channe | _num

4 54502506 [

Figure 6-1. Root Level Commands Syntax Diagram
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spoce I - OFFLQJ

Pt
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) (-

ipel{ LTER?

space -yl CHANne |} \
MATH i
SHOW

e T

——<MERGe>—h§ spoce )""""—DCPMEMOFM PMEMOT y..num }_.........._.

RUN

f
-—b(EERialH spoce I { ser_org
f

54502505

Figure 6-1. Root Level Commands Syntax Diagram (continued)

Root Level Commands
&2

3

HP 54502A

Programming




¥

-—h(STATus'?H spoce }—l—'{CHANneD-whi :hannei-num} 1 -

}’ﬁ(;UNCtiOF‘.H functicn_num }—F

HWMEMOWH WINEMo ¥ y..Num i—-—-—--
PMEMoryH DIMEMO F ¥ ALty pres——"

S0P
Yy - f....m,.._..

—b(STOReH space § o~ CHANMM ¢channe l_num y

!

%—*{FUNCLion function.num i———w»—b

LP(WEMM)&H wmemor y_num E—’J

L@——{WEMory)-bt WIMemor y,.num E————————D

spoce ;—T‘-"(CHAN!'LeIJ ={ channel_num l—“jr"/
FUNCtion function.num }«-—w»wﬁ

!-’/WMEMory )—PI WIEMO Ty _Num f——————b

i b__J
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D
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channel_pum = an integer 1 or 2.

function_num = an integer  or 2.

wmemory_num = an integer 1 through 4,

pmemory_num = an integer 1 or 2.

ser_arg = a 10 character quoted string.

Figure 6-1. Root Level Commands Syntax Diagram (continued)
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AUToscale

AUToscale

Command Syntax:

Example:

Root Level Commands
-4

command

The AUTOSCALE command causes the oscilloscope to evaluate all input
signals and set the correct conditions to display the signals, When the
AUTOSCALE command is sent the following conditions are set:

s & & @ 0

the vertical sensitivity;

the vertical offset;

the trigger to edge mode with minimum persistence;
the trigger level, holdoff, and slope; and

the sweep speed of the displayed channel,

In addition, the AUTOSCALE command turns off:

& ¢ & & * @

markers;

all measurements;
functions;
windows;
memories; and
connect the dots,

If input signals are present on more than one vertical input, the sweep will
be triggered on channel 1 if a signal is present on that channel. If a signal
is not present on channel 1 then the oscilloscope will be triggered on
channel 2 if a signal is present on that channel. If no signals are found on
any vertical input, the oscilloscope is returned to its former state.

:AUToscale

OUTPUT 707, AUTOSCALE"

HP 54502A
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BEEPer

BEEPer command/qguery

The BEEPER command sets the beeper mode, which controls the sound
of the instrument. The beeper can be set to on or off. If the BEEPER
command is sent without an argument the beeper will be sounded without
effecting the current mode of the instrument.

The BEEPER query returns the current state of the beeper mode,
Command Syntax: :BEEPer[{{ON |1} | {OFF | 0}}] |
Example: OUTPUT 707;“BEEPER 1"
Query Syntax: :BEEPer?
Returned Format:  [:BEEPer] {1 | 0}<NL>

Example: OUTPUT 707;~BEEP?
ENTER 767,Click$
PRINT Click$

HP 54502A Root Level Commands
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BLANK

BLANk

Command Syatax;

Example;

Root Level Commands
66

command

The BLANK command causes the instrument to turn off (stop displaying)
the specified channel, function, pixel memory, or waveform memory. To
blank a channel display use the command :BLANK CHANNEL{1|2}. To
blank a waveform memory display use :BLANK WMEMORY{1/2{3]4},
to blank a pixel memory display use the command :BLANK
PMEMORY<{1|2}, and to blank a fanction use the command :BLANK
FUNCTION{1]2}.

:BLANK < display>
Where:

< display > 1= {CHANnel{1 | 2} | FUNCtion{1 | 2} |
WMEMorv{1 | 2 {3 {4} | PMEMory{1]2}}

OUTPUT 707,":BI.ANK CHANNEL?"

HP 54502A
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BNC

Command Syntax:
Example:

Query Syntax:
Returned Format:

Example:

HP 54502A
Programming

BNC

command/query

The BNC command sets the ontput mode of the rear-panel BNC to
PROBE or TRIGGER. The PROBE mode outputs a square wave signal
and the TRIGGER mode outputs a rising edge when an internal trigger
occurs.

The BNC query returns the current mode for the rear-panel BNC,
:BNC {PROBe | TRIGger}

OUTPUT 707, BNC PROBE"

BNC?

[IBNC} {PROBe | TRIGger} <NL>

OUTPUT W77 BNC?™
ENTER 707;Mode$
PRINT Mode$

Root L.evel Commands
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CAL:DATA:ASCIi

T
CAL:DATA:ASCii query

The CAL:DATA:ASCII query returns the instrument’s calibration data.
Query Syntax: CAL:DATA:ASCii?
Returned Format: [:CAL:DATA:ASCii] <data>,<data>,..<NL>

Where:

< data> ;= calibration data

Example: DIM Data$[18000]
QUTPUT 107" CAL:DATAASCIY
ENTER 707;Data$
PRINT Data3

Root Level Commands HP 54502A
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DIGitize

Command Syntax:

HP 54502A
Programming

Example:

DiGitize

command

The DIGITIZE command is used to acquire waveform data for transfer
over the HP-IB. It causes an acquisition to take place on the specified
channel(s) with the resulting data being placed in the channel buffer.

The ACQUIRE subsystem commands are used to set up conditions such
as TYPE, number of POINTS, and the COUNT for the next DIGITIZE
command, See the ACQUIRE subsystem for a description of these
commands. To determine the actual number of points that are acquired
and how the data will be transferred, refer to the WAVEFORM
Subsystem commands. For more information on the DIGITIZE
command refer to the section on the DIGITIZE command in the chapter
"Introduction to Programming an Instrument.”

Note

Sending the DIGITIZE command will turn off any unused
channels.

When the Digitize operation is complete the instrument is placed in the
stopped mode. When the instrument is restarted, with a RUN command
or the front panel RUN key, the digitized data stored in the channel

buffers will be overwritten. Therefore, ensure all operations that reguire
the digitized data are completed before restarting the HP 54502A.

The speed of the total digitize operzitions may be improved if two or more
DIGITIZE commands are sent without changing other parameters.

The sources for the :DIGITIZE command are channels 1 and 2,
:DIGitize CHANnel < N> [,CHANnel <N>]

Where:
<N>u=lor2

OUTPUT 707" DIGITIZE CHANNELL, CHANNEL2"

Root Level Commands
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EOI

EOI

Command Syntax:
Example:

Query Syntax:
Returned Format:

Exampie:

Root L.evel Commands
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(End or Identify) command/query

The BEOI command specifies whether or not the last byte of a reply from
the HP 54502A is o be sent with the EOI bus control line set true or not
true. The last byte of a response is usually a "new line" character, ASCII
decimal 10 {LF).

Note

EOI must be turned on for response messages to be in
compliance with IEEE 488.2.

The EOI query returns the current state of EOIL
‘EOIL {{ON { 1} { {OFF | 0}}

OUTPUT 107" EQI OFF"

:EOI?

[[EOI] {1 | 0} <NL>

CUTPUT 707,":BOI?
ENTER 707,End$
PRINT End$

HP 84502A
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ERASe

Command Syntax;

HP 54502A
Programming

Example:

ERASe

command

The ERASE command erases a specified pixel memory,

 Erasing pixel memory 0 is a special case which is the same as pressing the

CLEAR DISPLAY front-panel key. If the scope is running and being
triggered and ERASE PMEMORY0 is executed, the instrument will

momentarily stop acquiring data, clear the CRT and continue with data
acquisition.

Erasing pixel memory 1 or 2 clears the specified pixel memory and
anything on the display from that pixel memory.

Note

Once you erase pixel memory 1 or 2 there is no way to retrieve the
original information.

"ERASe {PMEMory0 | PMEMoryl | PMEMory2}

OUTPUT 707, ERASE PMEMORY1*

Root Level Commands
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LER

LER

Query Syntax:
Returned Format:

Example:

Root Level Commands
812

(Local Event Register) ~ query

The LER query allows the LCL (Local) Event Register to be read. After
the LCL Event Register is read, it is cleared. A one indicates a remote (0
local transition has taken place due to the front-panel LOCAL key being

pressed. A zero indicates a remote to local transition has not taken place.

Once this bit is set it can only be cleared by reading the Event Register or
sending a *CLS command.

A Service Request (SRQ) can only be generated when the bit transitions
from 0 to 1, therefore the bit must be cleared each time you would like 2
new Service Request to be generated.

:LER?
ELER] {1 | 0} <NL>

OUTPUT 707,LER?Y
ENTER 707;Event$
PRINT Event$

HP 5a4502A
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LTER

I
LTER {Limit Test Event Register) query

The LTER query allows the Limit Test Event Register to be read. The
Limit Test Event Register contains the Limit Test Fail bit. This bit is set
when the limit test is active and a limit test has faled. After the Limit Test
Event Register is read, it is cleared.

A Service Request (SRQ) can only be generated when the bit transitions
from 0 to 1, therefore the bit must be cleared each time you would Iike a
new Service Request to be generated.

Query Syntax:  :LTER?
Returned Format:  $LTER] {10} <NL>

Example: OUTPUT 707.LTER?"
ENTER 707,Lmt$
PRINT Lmt$

HP 545024 Root Level Commands
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MENU

MENU

Command Syntax:

Ezampte:
Query Syufax:

Returned Format:

Exampile:

Root Level Commands
6-14

command/query

The MENU command selects one of the 10 menus on the front panel.
The MENU query returns the current menu,

:MENU <name > <NL>

Where:

<name> = {TIMebase | CHANnel | TRIGger | DISPlay | DELTa | MATH | SAVE |
MEASure | UTILity | SHOW}

OUTPUT 107" MENU DISFLAY"
:MENU?

[{MENU] < name> <NL>
Where:

<name> 1= {TIMebase | CHANnel | TRIGger | DISPlay |
DELT: | MATH | SAVE | MEASure | UTILity | SHOW}

DIM Name${30]
OUTPUT 707,MENUY
ENTER 707;Name$
PRINT Name$

HP 545024
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MERGe

Command Syntax:

HP 54502A
Programming

Example:

MERGe

command

The MERGE command stores the contents of the active display into the
specified pixel memory. The pixel memories are PMEMORY 1 or 2.

This command has a similar function as the "add to memory" key in the
pixel menu of the Waveform Save menu.

‘MERGe {PMEMory! | PMEMory2}

OUTPUT W7,":MERGE PMEMony2"

Root Level Commands
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PLOT

PLOT query

The PLOT query outputs a copy of the display as soon as the oscilloscope
is addressed to talk, .

The output includes the displayed waveforms, the graticule, time and
voltage markers, trigger setup, and measurement results,

Query Syntax: . PLOT?

Example: OUTPUT 07, PLOT?Y
SEND 7;UNT UNL
SEND TLISTEN1  !Assumes plotter is at address 1
SEND 7.TALK7
SEND 7.DATA

Root Level Commands HP 54502A
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PRINt

PRINt query

The PRINT query outputs a copy of the display as soon as the
............ oscilloscope is addressed to talk,

The output includes the displayed waveforms, the graticule, time and
voltage markers, trigger setup, and measurement results.

Query Syntax: :PRINt?

Exampie: OUTPUT 707HARDCOPY:PAGE AUTOMATIC
OUTPUT 707;":PRINT?*
SEND 7;UNT UNL
SEND ZLISTEN1  tAssumes printer is at address 1
SEND 7, TALK 7 :
SEND 7,DATA

HP 54502A Root Level Commands
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RUN

RUN command

The RUN command acquires data for the active waveform display. The
data is acquired in the manner defined by the timebase mode.

If the timebase mode is in SINGLE, the RTN command enables the
trigger once and displays the acquired data on the CRT. This also occurs
when the front panel SINGLE key is pressed when the instrument is
STOPPED.

if the timebase mode is AUTO or TRIGGERED, the RUN command
will enable the trigger repeatedly and display the data it acquires
continuously on the CRT. This is the same thing that happens whea the
front panel RUN key is pressed. See the :TIMEBASE:MODE command
for a description of the various modes.

Command Syntax: :RUN

Example: OUTPUT 707,RUN"

Root Level Commands HP 54502A
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SERial

Command Syntax:

HP 54502A
Pragramming

Example:

SERial

{Serial Number) command

The SERIAL command aliows you to enter a serial number in the
instrument. The instrument serial number is entered at the factory,
therefore this will normally not be required.

The serial number is placed in protected non-volatile ram, so the
protection switch must be in the unprotected position to write a new serial
number to the instrument.

This serial nember is part of the string returned for the *IDN? query.

Note
A serial number corresponding to the serial number of the board
in the HP 545024 is loaded at the factory. Do not use this
command unless you need 1o seriglize the instrument for a
different application.
:SERjal <string>
Where:

<string > = 10 character serial number within quotes

OUTPUT 707,"SER ""1234A56789""

Root Level Commands
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STATus

STATus | query

The STATUS query indicates whether a channel, function, wmemory, or
pmemory is ON or OFF. A onpe indicates ON and a zero indicates OFF,

Query Syntax: :STATus? <display>
Where:

<display> 2= {CHANnel{1 | 2} | FUNCtion{1 | 2} | WMEMory{1{2 {34} |
PMEMoy{1 { 2}}

Returned Formatl:  [:STATus] {0 | 1} <NL>

Example: OUTPUT 707%"STATUS? CHANNELI"
ENTER 707;Status$
PRINT Status$

Root Level Commands : HP 54502A
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STOP

STOP command

The STOP command caunses the instrument to stop acquiring data for the
active display.

The RUN command must be executed to restart the acquisition.
Command Syntax: :STOP

Example: OUTPUT 707;7:STOP"

HP 54502A Root Level Commands
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STORe

STORe command

The STORE command moves a stored waveform, channel, or function to
a waveform memory, This command has rwo parameters. The first is the
source of the waveform. The source can be specified as any channel,
function, or waveform memory. The second parameter is the destination
of the waveform, which can only be waveform memory 1 through 4.

Command Syntax: :STORe <source > ,<destination>
where!

<source> = {CHANnel{1 | 2} | FUNCtion{1 | 2} | WMEMory{1 |2 | 3 | 4}}
< destination > = WMEMozy {1 |23 | 4}

Example: OUTPUT 707"STORE CHANNEL2 WMEMORY4"

Root Level Commands HP 54502A
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TER

———
TER (Trigger Event Register) query

The TER query allows the Trigger Event Register to be read. When the
Trigger Event Register is read it is cleared. A one indicates a trigger has
occurred. A zero indicates a trigger has not occurred.

If a trigger event is not found and the sweep is auto-triggering this bit will
not be set.

A Service Request (SRQ) can only be generated when the bit transitions
from 0 to 1, therefore the bit must be cleared each time you would like a
new Service Request to be generated.

Query Syntax: TER?
Returned Format: [TER] {1 | 0} <NL>

Example: OUTPUT 707" TER?
ENTER 707, Trg_event$
PRINT Trg_event$

HP 54502A Root Level Commands
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VIEW

VIEW

Command Syntax:

Example:

Root Level Commands
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command

The VIEW command causes the instrument 1o turn on (start displaying)
an active channel, function, pixel memory, or waveform memory.

If you want to display a channel use the command :VIEW CHANnel{1 |
2}. If you want to display a pixel memory, use the parameter :VIEW
PMEMory{1 | 2}. To display a function send the command :VIEW
FUNCtion{1 | 2}.

The BLANK command causes the instrument to tum off (stop displaying)
a specified channel, function, pixel memory, or waveform memory.

:VIEW {CHANpe!{1 | 2} | FUNCtion{1 ! 2} | PMEMory{1 | 2} |
WMEMory{1{2 |3 | 4}}

QUTPUT W7, VIEW CHANNEL1"

HP 54502A
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System Subsystem - 7

introduction SYSTEM subsystem comumands control the way in which query responses
are formatted, simulate front panel key presses, and enable reading and
writing to the advisory line of the instrument.

Refer to figure 7-1 for System subsystem command syntax diagram.

HP 54502A System Subsysiem
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dsp_arg = any quoted string
key arg = keycode 1 through 44

block_data = block data in IEEE 488.2 # format

Figure 7-1. System Subsystem Commands Syntax Diagram
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DEP

Command Syntax:

Query Syntax;

Returned Format:

HP 54502A
Programming

Example:

Example;

DSP

command/query

The :SYSTEM:DSP command writes a quoted string, excluding quotes, to
the advisory line (line 1) of the CRT.

The DSP query returns the last string written to the advisory line. This
may be a string writien with a DSP command or an internally generated
advisory,

The string is actually read from the message quene. The message queue is
cleared when it is read. Therefore the displayed message can only be read
once over the bus.

:SYSTerm:DSP < quoted ASCl string >

OUTPUT 707;"SYSTEM:DSP "This is a message™”
:8YSTerm:DEPY?

[SYSTern:DSP] <string = <NL>

‘Where:

<string > 1= string response data containing the last information written on the
advisory line

DM Display$[100]

OUTPUT 707,"SYSTEM:DSP?
ENTER 707;Display$

PRINT Display$

Systemn Subsystem
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ERRor

ERRor | query

The :SYSTEM:ERROR gquery outputs the next error number in the error
queue over the HP-1B. This instrument has an error queue that is 30
errors deep and operates on a first-in, first-out basis. Successively sending
the query, :SYSTEM:ERROQOR?, returns the error numbers in the order
that they occurred until the queue is empty. Any further queries then
return zeros until ancther error occurs.

When the NUMBER parameter is used in the query only the numeric
error code is output. When the STRING parameter is used the error
number is output followed by a comma and a quoted string. I no
parameter is specified then the numeric error code is output. No
parameter specified is the same as specifying NUMBER.

See table 7-1 for the ERROR numbers.

Query Syntax:  :8YSTem:ERRor? {NUMBer | STRing | (no_paramj}
Returned Format:  [:SYSTem:ERRor] <error> [, <quoted string > 1< NL >

Where:

<eror= 1= an integer error code
<quoted string> ! = an alpha string specifying the grror condition

Example: DM Emsg${50]
CUTPUT 707" SYSTEM.ERROR?"
ENTER 707;Emsg$
PRINT Emsg$

System Subsysiem HP 545024
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ERRor

L]
Table 7-1. Error Messages

Error Number Description
1] Questionabie horizontal scaling
12 Edges required not found
70 Ram write protected
~300 Command error {unknown command)
-101 Invalid character received
-110 Command header error
-111 Header defimiter error
*121 ‘Iirumeriga atgumetzt error, )
- rong data numeric expect
-123 Nume%-ic ove?g;w
-129 Missing numeric argument
-130 Non-numeric argument error
-131 Wrong data type gcha.r expected)
-132 Wrong data type (string expected)
-133 Wrong data fype (block )
-134 Data Overflow: string or biock to long
~139 Missing non-numeric argument
-142 Too many argumetts
-143 Argument delimiter error
-144 Invalid message unit delimiter
-200 No Can Do (generic execute error)
-201 Not executable in local mode
-202 Settings lost due to il or power on*
«203 Trigger ignored
-211 Legal command, but settings confiict
-212 _Argument out of range
=221 Busy doing something clse
-222 Insufficient capability or configuration
232 Output buffer full or overflow
=300 Device failure
-301 Interrupt fault
-302 System error
-303 ime out
=310 RAM error
-311 RAM failure (hard error)
-312 RAM data loss (soft error)
-313 Caiibration dats ioss
-320 ROM error
-321 ROM checksum
-322 Hardware and firmware incompatible
330 Power on test failed
-340 Self test failed
-350 "Too Many Errors (error gueue overflow)
400 Query Error {generic)
~410 Queg INI'ER%KUP’I’ED
420 Query UNTERMINATED
421 Query received, Indefinite biock response in progress
-422 Addressed 1o Talk, Nothing to Say
-430 Query DEADLOCKED

HP 54502A
Programming

11l = remote to local
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HEADer

HEADer

Command Syntax:
Example:
Query Syntax:

Returned Format:

Example:

System Subsystem
76

command/guery

The :SYSTEM:HEADER command tells the instrument whether or not
to output a header for query responses. When HEADER is set to ON,
query responses will incinde the command header.

The HEADER query returns the state of the HEADER command.

SYSTem:HEADer {{ON |1} | {OFF |0 ]}
OUTPUT 707;*:SYSTEM:HEADER ON*
:8YSTerm:HEADer?

[:8YSTem:HEADer] {1 | 0 }<NL>

Where:

oA

1 ON
0= QFF

DIM Her$[20]
OUTPUT 707;" SYSTEM: HEADER?
ENTER 707;Hdr$

PRINT Hdr$

The following example shows the response to the query
:CHANNEL1L:RANGE? with the headers on and off.

With headers set to ON; longform ON: :CHANNEL1:RANGE 640000E-01

With headers set to ON; longlorm OFF:  :CHANLI:RANG 6.46000E-01

With headers set to OFF: 6.40000E-01
Note
Headers should be turned off when returning values to numeric
variables.

HP 54502A
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KEY

Command Syntax:

Example:
Query Syntax;

Returned Format:

Example:

HP 54502A
Programming

KEY

command/query

The :SYSTEM:KEY command simulates the pressing of a specified front
panel key, Key commands may be sent over the HP-IB in any order that
are legal key presses from the front panel. Make sure the instrument is in
the desired state before executing the KEY command.

The KEY query returns the key code for the last key pressed from the
front panel or the last simulated key press over the HP-IB. Key codes
range from 1 to 44, zero represents no key and will be returned after
power up.

Refer to table 7-2 for key codes,
:8YSTem:KEY <keycode >

Where:

<keycode> 1= 1o 44

OUTPUT 707, SYETEM:KEY 2"

:8YSTem:KEY?

[8YSTem:KEY] <keycode> <NL>

Where:

<keycode > 1= D through 44 (integer - NRt format)

DIM input$[ 10}

QUTPUT 707, SYSTEM:KEY?"
ENTER 707;input$

PRINT input$

System Subsystem
-7




KEY

R
Table 7-2. HP 545024 Front-Fanel Key Codes
KEY KEY KEY KEY
CODE CODE

Menus - TIMEBASE 1 "-"{minus) 24
Menus - CHAN 2 " (decimal pt.) 25
Menus - TRIG 3 4] 26
Menus - DISPLAY 4 1 27
Menus - At AV 5 2 28
Menus - WFORM MATH 6 3 29
Menus - WFORM SAVE 7 4 30
Menus - DEFINE MEAS g 5 31
Menus - UTIL 9 6 32
Function Select 1 10 7 33
Function Select 2 i1 8 34
Function Select 3 12 9 33
Function Select 4 13 RUN/STOP 36
Function Select 5 14 SINGLE 37
Function Select 6 15 CLEAR DISPLAY 38
Function Select 7 16 LOCAL 39
FINE 17 HARDCOPY 40
s Y 18 AUTG-SCALE 41
mmV 19 RECALL 42
jLE 20 SAVE 43
ns 21 SHOW 44
CLEAR 22 no key 0
Shift {blue key) 23

The function select keys are at the right of the CRT and are numbered
from the top (10) to the bottom (16).

System Subsystem
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| LONGform

Command Syntax:

Query Syntax:

Returned Format:

HP 54502A
Programming

Example:

Example:

b

LONGform

command/query

The :SYSTEM:LONGFGORM command sets the longform variable which
tells the HP 54502A how to format query responses. If the LONGFORM
command is set to OFF, command headers and alpha arguments are sent
from the HP 54502A in the short form. If the LONGFORM command is
set to ON, the whole word will be output. This command does not affect
the input data messages to the HP 54502A. Headers and argaments may
be sent to the HP 54502A in either the longform or shortform regardiess
of how the LONGFORM command is set. For more information refer to
the HEADER command in this chapter.

The LONGFORM query returns the state of the LONGFORM command.

Note

Even though the Longform command can be sent using an alpha
or numeric argument, the response is always a 1 or 0 (1 for ON, ¢
for OFF).

:8YSTermLONGlorm {{ON | 1} | { OFF | 0}}
OUTPUT 707" 8YST:LONG ON"
:8YSTem:LONGform? .
[:SYSTem:LONGform] {1 | 0} <NL>

Where:

ON
OFF

1
O

DIM Long$[30]

QUTPUT 707; SYSTEM:LONGFORM?"
ENTER 707;Long$

PRINT Long$

System Subsystem
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SETup

SETup

Command Syntax:

Exampie:

System Subsystem
7-10

command/query

The :SYSTEM:SETUP command sets the HP 54502A as defined by the
data in the learn string sent from the controller. The setup string contains
1024 bytes of setup data. The 1024 bytes does not include the header or
"#800001024".

The SE'I*UP query ontputs the current HP 54502A setup in the form of a
learn string to the controlier. The SETUP query operates the same as the
*LEN? query.

The learn string is sent and received as a binary block of data. The format
for the data transmission is the # format defined in the IEEE 488.2
specification.

:8YSTem: SETup <setup>

QUTPUT 707 SYSTEM:SETUP < setup>"

Where:

<ggtup > 1= #800001024 < setup data string >

HP 54502A
Programming




SETup

Query Symtax: :8YSTem:SETup?
Returned Format:  [:SYSTem:8ETup] <setup> <NL>

Where:
<sgtup > = #800001024 < setup data string >

Example: 10 DIM Set$[2000]
20 |Setup the instrument as desired
30 QUTPUT 707" 8YST:HEAD OFF
40 OUTPUT 707" SYSTEM:SETUP"
50 {Transfer the instrument setup to controlisr
60 ENTER 707 USING “K*;Set$ 1Store the setup
70 PALISE !Change the setup as desired
80 OUTPUT 707 USING "# K% SYST:SETUP ", Set$
80 IReturns the instrument to the first setup
i00 END

Note

The logical order for this instruction is to send the query first
foliowed by the command at a time of your choosing. The query
causes the learn string to be sent to the controller and the
command causes the learn string to be returned fo the

HP 545024.

HP 545024 _ System Subsystem
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Acquire Subsystem 8
5

Introduction The ACQUIRE subsystem commands set up conditions for executing a
DIGITIZE root level command to acquire waveform data. This
subsystem selects the type of data, the number of averages, and the
number of data points, See figure 8-1 for the Acquire subsystem
commands syntax diagram.

Note

The on-screen time is divided into a specific number of
horizontal time points as defined by the :AACQUIRE:POINTS
command. Each of these increments in time is referred to as a
time bucket with each time bucket having a fixed time associated
with it.

The ACQUIRE subsystem is also the only HP-IB control for two display
parameters: Display Mode and Number of Averages. There is a coupling
between the front panel and the ACQUIRE subsystem parameters, This
means that when the HP-IB parameters for ACQUIRE TYPE or
COUNT are changed, the front panel will change. Also, when the front
panel parameters are changed, the HP-IB parameters will change.

I

(Normal) The :ACQUIRE:TYPE NORMAL command will set the HP 54302A to

Persistence the variable persistence mode when the instrument is operating the the
repetitive timebase mode, The front panel user activates the same mode

Mode by selecting the Display menu, then setting the display mode to Normal.

The persistence time is set via the HP-IB in the DISPLAY subsystem
using the :DISPLAY:PERSISTENCE command.

The :ACQUIRE:COUNT can be set in this mode, but has no impact on
the current display mode or HP-IB acquisition, The
:ACQUIRE:COUNT query will always return 2 1 when the acguisition
type is set to NORMAL.

HP 545024 * Acquire Subsystem
Programming 8-1




Averaging
Mode

Envelope Mode

Rawdata Mode

Acguire Subsystem
8-2

The :ACQUIRE:TYPE AVERAGE command sets the HP 545024 to the
Averaging mode. :

COUNT can be set in AVERAGE mode by sending the
ACQUIRE:COUNT command foliowed by the number of averages. In
this mode the value is rounded to the nearest power of 2. It determines
the number of averages that must be acquired.

Te activate the averaging mode from the front panel, select the Display
menuy, then select Average. Changing the number of averages changes the
COUNT value.

The :ACQUIRE:TYPE ENVELOPE command sets the HP 54502A 1o
the Envelope mode.

A count value can be set in the envelope mode. This value determines the
rumber of values to be used, at cach thne point, when constructing the
envelope. The count value cannot be set from the front panel,

* To activate the Envelope mode from the front panel, select the Display

menu, then select the Envelope mode.

The ACQUIRE:TYPE RAWDATA command is a special command that
allows you to get unfiltered A to D values from the instrument with the
WAVEFORM:DATA query. Rawdata can only be acquired in certain
REAITIME timebase ranges and returns either 478 or 1678 points
depending on the timebase range setting.

HP 54502A
Programming
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complete_arg 2= An integer, 0 through 100.

count_arg = An integer, 1 to 2048. It specifies the number of values to
average for each time point when in averaged mode, or the number of hits
per each time point to form the envelope in Envelope Acquisition mode.

points_arg = 32, 64, 128, 256, 500, 512, or 1024 in repetitive mode.
500 or 2000 in realtime mode.

Figure 8-1. Acquire Subsystem: Commands Syntax Diagram
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COMPlete

COMPlete

Command Syntax:

Exampie:
Query Syntax:

Returned Format:

Example:

Acquire Subsystem
B4

command/query

The :ACQUIRE:COMPLETE command specifies the completion criteria
for an acquisition. The parameter determines what percentage of the time
buckets need to be "full” before an acquisition is considered complete. H
you are in the NORMAIL mode the instrument only needs one data bit per
time bucket for that time bucket to be considered full. In order for the
time bucket to be considered full in the AVERAGE or ENVELOPE
modes a specified number of data points (COUNT) must be acquired.

The range for the COMPLETE command is 0 to 100 and indicates the
percentage of time buckets that must be "full” before the acquisition is
considered complete. If the complete value is set to 100%, all time buckets
must contain data for the acquisition to be considered complete. If the
complete value is set to 0 then one acquisition cycle will take place.

The COMPLETE query returns the completion criteria for the curreatly
selected mode.

ACQuire:COMPlete <comp>

Where:

<gomp> = 0o 100 percent

OUTPUT 707, ACQUIRE:COMPLETE 85"
:ACQuire: COMPlete?
EACQuire:COMPlete] <comp > <NL>

Where:

<gomp = 1= 010 100 (integer - NR1 format)

DIM Cmp$!50]

OUTPUT 707" ACQUIRE:COMPLETE?"
ENTER 707;Cmp$

PRINT Cmp$

HP 54502A
Programming




COUNt

Command Syntax:

Example:

Query Syntax:

Returned Format:

HP 54502A
Programming

Example:

COUNt

command/query

In average mode the ;ACQUIRE:COUNT command specifies the
sumber of values to be averaged for each time bucket before the
acquisition is considered complete for that time bucket.

When acquisition type is set to NORMAL the count is 1.

When the acquisition type is set to AVERAGE the count can range from
1 to 2048, Amny value can be sent, however the value will be rounded to the
nearest power of 2.

When the acquisition type is set to ENVELOPE the count can be any
value between 1 and 2048,

The COUNT query returns the currently selected count value.

:ACQuire: COUNt < count >

Where:

<gount> = 110 2048

OUTPUT 707, ACQUIRE: TYPE AVERAGE;COUNT 1024"
:ACQuire: COUNt?

[:ACQuire: COUNt] <count> <NL>

Where:

<count> = 1through 2048 (integer - NR1 format)

DiM Cnt$[50]

OUTPUT 707, ACQ:COUNT?"
ENTER 707;0nt$

PRINT Cnt$

Acquire Subsystem
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FiLTer

FiLTer command/query

The :ACQUIRE:FILTER command turns the smoothing filter on and
off. The FILTER query returns the current mode of the filter.

Note

You must be in the REALTIME sample mode with
TIMEBASE:RANGE between 5 us and 50 s to use the FILTER
command.

Command Syntax: :ACQuire:FiLTer {{ON | 1} | {OFF | O}}
Example:  OUTPUT 707, ACQUIRE:FILTER ON"
Query Syntax:  :ACQuire:FiLTer?
Returned Format:  FACQuire:FiLTer} {1 | 0} <NL>

Example; - OUTPUT 707;“ ACO:FILTER™
ENTER 707;Mode$
PRINT Mode$

Acquire Subsystem HP 54502A
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POINts

Command Syntax:

HP 54502A
Programming

Example:

POIiNts

command/query

The :ACQUIRE:POINTS command specifies the number of time buckets

for each acquisition record. When operating in the repetitive mode the
legal settings are 32, 64, 128, 256, 500, 512, or 1024,

Any value between 32 and 1024 can be sent to the instrument in the
repetitive mode. If a value is sent that is not one of the legal values it is

rounded to the nearest power of 2. If a number smaller than 31 or greater

than 1024 is sent an error is produced.

When operating in the realtime mode the only legal settings are 500 for
the normal mode and 2000 for the extended mode.

Note

Refer to the WAVEFORM:RECORD command for information
on selecting the extended and normal mode.

The POINTS query returns the number of time buckets to be acquired.

Note

Ablways guery the Waveform Subsystém FPoints value to
determine the actual number of time buckets acquired.

:ACQuire:POIMIs <points arg>

Where:

< points_arg > = 3210 1024 in the repetitive mode (see above for legal vaives)
< points_arg> = 500 or 2000 in the realtime mode

OUTPUT 707" ACCHPOINTS 812

Acquire Subsyst

em
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POINts
I

Query Syntax: ACQuire:POINts?
Returned Format:  [:ACQuire:POINts] < points_arg> <NL>

Where:

< points_arg> 1= 32 - 1024 in the repetitive mode (see above for legal values)
<points_arg> 1= 500 or 2000 in the realtime mode

Example: DM Pnts$[50]
QUTPUT 707" ACQUIRE: POINTS?
ENTER 707;Pnts$
PRINT Pnts$

Acguire Subsystem ‘ HP 54502A
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TYPE

Command Syntax:

Example:

HP 545024
Programming

TYPE

command/query

The :ACQUIRE:TYPE command selects the type of acquisition that is to
take place when a :DIGITIZE root level command is executed. There are
four acquisition types: NORMAL, AVERAGE, ENVELOPE, and
RAWDATA,

RAWDATA is a special acquisition type that is used to transfer unfiltered
A to D values across the bus. These values can only be acquired in certain
REALTIME timebase ranges. In the NORMAL display mode, the values
can be acquired at 100 ns and 200 ns, and returns 478 points. Inthe
EXTENDED display mode, the values can be acquired at 400 ns and

800 ns, and returns 1678 points. Return values will be in the range of O to
258,

MNote

To get a correct prearnble with the corresponding RAWDATA
acquisition you must send the DIGITIZE command or STOF
the acquisition before sending the WAVEFORM:DATA query.

The :ACQUIRE:TYPE query returns the current acquisition type except
in the RAWDATA mode. In the RAWDATA mode it returns the last

type selected before the ACQUIRE:TYPE RAWDATA command was
sent.

:ACQuire: TYPE {NORMal | AVERage | ENVelops | RAWData}

QUTPUT 707 ACQUIRE TYPE ENVELOPE"

Acguire Subsystem
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TYPE

Query Syntax:

Returned Format:

Example:

Aequire Subsystem
8-10

ACQuire: TYPE?

[:ACQuire: TYPE] <iype> <NL>

Where:

<type> = {NORMal | AVERage | ENVelope}

DiM Tpe$[50]

QUTPUT 707, ACQUIRE:TYPE?"
ENTER 707, Tpe$

PRINT Tpe$

HP 54502A
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Calibrate Subsystem - | 9

introduction The CALIBRATE subsystem contains only one command. This
subsystem calibrates the instrument for different probes, cables, or setups.
Note

The time null is set in the Probe Cal menu of the Utility menus.
For more information refer to the HP 545024 Front-Fanel

Reference Manual,
: r
- L i TNULE}"! space Hnu\ f_vaiue ; ]
|
Mol TRUL 17 ) porreeeat

null_value = channel 1 to channel 2 skew

Figure 9-1. Calibrate Subsystem Commands Syntax Diagram

HP 545024 ' " Calibrate Subsystem
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TNULI

TNULI

Command Syntax:

Example:
Query Syntax:

Returned Format:

Example:

Calibrate Subsystem
9-2

command/query

The :CALIBRATE:TNULL command serds the time null
(channel-to-channel skew) vahues into the HP 54502A. The time null
values should have been obtained from the instrument during a previous
setup.

The TNULL query tells the instrument to output the time null values to
the controller.

:CALibrate: TNUL < null_value>

Where:

<nuit_value> 1= channel 1 to channel 2 skew
QUTPUT ?0“}';“:CAL:TNUL <null_value>
:CALibrate: TNULI?

[:CALibrate: TNULI] <null_value > <Nl >

Where:

<null_vatue > :: = channe! 1 to channel 2 skew (exponential - NR3 format}

DIM NIIS[50]

QUTPUT 707" CALIBRATE: TNULL?"
ENTER 707:NIl$

PRINT NiI$

HP 54502A
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Channel Subsystem 10
]

introduction The CHANNEL subsystem commands control the channel display and
vertical or Y axis of the HP 54502A. Channels 1 and 2 are independently
programmabie for all offset, probe, coupling, and range functions.

The channel commands can be sent with a channel number specified or
not specifed. If a channel number is specified in the command then the
specified channel is affected, however if the channel number is not
specified then channel 1 is affected.

The channel displays are toggled on and off with the root leve] commands

VIEW and BLANK.
D i
(cranne | }—m chennel.number [—@—[—.{cows ing j—w{ space AC )
ECt
—{HFRe;’ect }——b{ space E—;—NCOF? |2
onj 1
Y i
Figure 10-1. Channel Subsystem Commands Syntax Diagram
HP 54502A Channel Subsystem
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channel number = 1or2

offset_arg = A real number defining the voltage at the center of the
display range. :

probe_arg = A real number from 0.9 to 1000.0 specifying the probe
attenmation with respect to 1.

range arg = A real number specifying the size of the acquisition window
in volts. '

Figure 16-1. Channel Subsystem Commands Syntax Diggram (Continued)

Channel Subsystem ' : HP 545024
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L]
COUPIing

Command Syntax:

Query Syntax

Example:

Returned Format:

HP 54502A

Programming

Example:

COUPIing

command/query

The :CHANNEL < N > :COUPLING command selects the input coupling
for the specified channel. The coupling for each channel can be set to
AC, PC, or DCFIFTY. DCFIFTY places an internal fifty chm load on
the input,

The COUPLING query returns the current coupling for the specified
channel.

:CHANRet < N>:COUPling {AC | DC | DCFifty}
Where:

<N> = 1or2

QUTPUT 707, CHAN2:COUP DC”

:CHANRel < N> :COUPling?

Where:
<N> = 1or2
[:CHANnel <N > :COURling] {AC | DC | DCFifty} <NL >

DIM Ch$[50]

QUTPRUT 707:":CHANZ: COUPLING?*
ENTER 707,Ch$

PRINT Ch$

Channel Subsystem
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ECL command

The :CHANNEL < N > :ECL command sets the vertical range, offset,
channel coupling, and trigger level of the selected channel for optimum
viewing of ECL signals. The offset and trigger level are set to - 1.3 volts
and the range is set to 12.8 volts full scale. Channel coupling is set to DC.

There is no query form of this command.

Command Syniax: :CHANnsl<N>:ECL
Example: OUTPUT 707;:.CHANT:ECL"

Where:

<N>u=1for2

Channel Subsystem  HP 54502A
10-4 _ Programming




HFReject

Command Syntax:

Example:

Guery Syntax:

Returned Format:

Example;

HP 54502A
Programming

HFReject

command/query

The :CHANNEL < N> HFREJECT command controls an internal
lowpass filter, When ON the bandwidth of the specified channel is imited
to approximately 20 MHz, The bandwidth lmit filter may be nsed when
either AC, DC, or DCFIFTY coupling is used.

The HFREJECT query returns the current setting,

:CHANnel < N> :HFReject {{ON | 1} | {OFF | 0}}
Where:

<N>u= tor2

QUTRUT 707;": CHANNEL2:HFR ON"

:CHANnel < N> :HFReject?

‘Where:

<N»>:u= tor2

[:CtiANnel < N> :MFReject} {t | O} <NL>

DIM H1${50]

QUTPUT 707;": CHAN: HFR?*
ENTER 707;Hf$

PRINT Hi$

Channe! Subsystem
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LFReject

LFReject

Command Syntax:

Example:

Query Syntax:

Returned Format:

Exampie:

Channel Subsystem
10-6

command/query

The :CHANNEL < N >:LFREJECT command controls an internal
highpass filter. When ON the bandwidth of the specified channel is
Limited to approximately 400 Hz. The bandwidth limit filter may be used
only when AC coupling is used,

The LFREJECT query returns the current setting.

:CHANnel <N>:LFReject {{ON | 1} | {OFF | 0}}
Where:

<N> = 10r2

OUTPUT 707;" CHANNEL2:LFR ON*

:CHANnRel < N >:LFReject?

Where:

<N> = 1or2

[:CHANnRel <N>:LFReject] {1 | 0} <NL>

DIM L1${50]

OUTPUT 707:%CHAN;LFR?"
ENTER 707:L1$

PRINT Lf$

HP 54502A
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CFFSet

Command Syntax:

Example:
Query Syntax;

Returned Format:

Example:

HP 545024
Programming

OFFSet

command/query

The :CHANNEL < N > :0FFSET command sets the voltage that is
represented at center screen for the selected channel. The range of legal
values varies with the value set with the RANGE command. If you set the
offset to a value outside of the legal range, it will automatically be set to
the nearest legal value.

The OFFSET query returns the current offset value for the selected
channel.

:CHANn®!l < N> :OFFSet <value >

Where:

<N> e 19r2
<value > :: = offset value

QUTPUT 707;":CHAN1: OFFS 200M;: CHANZ2: OFFSET 20E-3°
:CHANR®! < N> :QFFSet?
[:CHANDel <N>:0OFFSet] <vaiue> <NL>

Where:

<N=u=1or2
<valug> 1= offset value in volts {exponential - NR3 forrnat)

OUTPUT 707, ":.CHANNEL2: OFFSET?*
ENTER 707;Offset
PRINT Ofiget

Channel Subsystem
10-7




PROBe

PROBe

Command Syntax:

Example:

Guery Syntax:

Returned Format:

Example:

Channe! Subsystem
10-8

command/query

The :CHANNEL < N >:PROBE command specifies the probe
attenuation factor for the selected channel. The range of the probe
attenuation factor is from 0.9 to 1000.0. This command does not change
the actual input sensitivity of the HP 54502A. It changes the reference
constants for scaling the display factors and for antomatic measurements,
trigger levels, etc.

The PROBE guery returns the current probe attenuation factor for the
selected chaanel.

{CHANRne! < N> (PROBe <atten>

Where:

<N= L= for2
<aften> = 0.9 to 1000

OUTPUT 707:":CHANNEL2:PROBE 10"
:CHANnel < N> :PROBe?

Where:

<N> = teor2

[:CHANnel < N> :PROBe] <atten> <NL>

Where:

<N> = 10r2
<atien > ;= 0.9 16 1000 (exponential - NR3 format)

DIM Prb§[50]

CUTPUT 707;% CHANNEL 1:PROBE?"
ENTER 707;Prb$

PRINT Prb%

HP 54502A
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RANGe

RANGe command/query

The :CHANNEL < N > :RANGE command defines the full scale vertical
axis of the selected channel The RANGE for channels 1 and 2 can be set
to any value from 16 mV to 40 V, when using 1:1 probe attenuation. If the
probe attenuation is changed, the range vaiue is multiplied by the probe
attenuation factor.

The RANGE query returns the current range setting for the specified
channel.

Command Syntax: :CHANnel<N>:RANGe <range>

Where:

<N> = tor2
<range> ! = range value

Examples:  :QUTPUT 707"CHANNELT:RANGE 60"
[OUTPUT 707;"CHANNEL2:RANGE 1.2V
Query Syntax: {OHANNel < N> :RANGe?
Returned Format:  [:CHANnel <N>:RANGe] <range> <NL>

Where:

<N>u= tor2
<range> :1= range value {exponential - NR3 format)

Example: DM Rng$[50]
QUTPUT 707 CHANZ:RANGE?"
ENTER 707;Rng$
PRINT Rng$

HP 54502A "~ Channel Subsystem
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TTL

TTL | command

The :CHANNEL < N >:TTL command sets the vertical range, offset,
channel coupling, and trigger level of the selected chamnel for optimum
viewing of TTL signals. The offset is set to 2.5 volts. The trigger level is set
to 1.4 volts and the range is set to 8.0 volts full scale. Channel coupling is
set to DC,

There is no query form of this command.

Command Syntax: CHANnel<N>:TTL
Example: OUTPUT 707::CHANT:TTL"

Where:

<N> = tfor2

Channel Subsystem HP 54502A
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Display Subsystem 11

L

Introduction The DISPLAY subsystem is used to control the display of data, voltage
and time markers, text, and graticules.

Note

The command that changes the Display mode is
ACQUIRE:TYPE, The command that controls the number of
averages is ACQUIRE:COUNT.

'
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Figure 11-1. Display Subsystem Commands Syntax Diagram
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Figure 11-1. Display Subsystem Commands Syntax Diagram (continued)
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column_arg = An integer from 0 through 72.
data_spec = Block data in IEEE 4882 # format.
mask_arg = An integer, ( through 255,

pers_arg = An real number (.1 through 11,
pmemory_num = An integer, ( through 3.
row_arg = Aninteger, 0 through 24.

string_arg = Any quoted string,

Figure 11-1. Display Subsystem Commands Syntax Diagram (continuied)
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COLumn

COLumn

Command Syntax:

Example:
Guery Syntax;

Returned Format:

Example:

Dispiay Subsystem
11-4

command/query

The :DISPLAY:COLUMN command specifies the starting column for

subsequent STRING and LINE commands,

The COLUMN query returns the column where the next LINE or

STRING will start,

:DISPlay:COLumn < number >

Where:

<number> 1= () through 72

OQUTPUT 707, DiSPLAY:COLUMN 50" |
:DISPiay: COLumn?

[:DISPilay:COLumn] <number> <NL>

‘Where:

<number> 1= 0 through 72 (integer - NRt format)

BIM Cimn${30]

OUTPUT 707;":DISPLAY: COLUMN?"
ENTER 707;Cimn$

PRINT Cimn$

HP 54502A
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CONNect

Command Syntax:
Example:

Query Syntax:
Returned Format:

Exampie:

HP 54502A
Programming

CONNect

command/query

The :DISPLAY;CONNECT command turns the connect-the-dots
function on and off.

The CONNECT query returns the current setting of the connect-the-dots
function. The returned status is indicated by using a 1 foronand a ¢ for
off.

:DISPlay: CONNect {{ON | 1} | {OFF [ 0}}
QUTPUT 707, DISPLAY:CONNECT ON*
:DISPlay: CONNect?

[:DiSPlay: CONNect] {1 | 0} <NL>

DIM Cnn$is0}

QUTPUT 707, DISP:CONNECT?
ENTER 707:Cnn$

PRINT Cnn$

Display Subsystem
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DATA

DATA

Command Syntax:

Display Subsystemn
116

command/query

The :DISPLAY:DATA command is used to write waveform data to one
of the pixel planes in the HP 54502A. The DATA command is followed
by 2 block of binary data that is transferred from the controller to a
specific plane in the HP 54502A. Only pixel memories 1 and 2 may be
written to. The data is in the IEEE 488.2 definite block form with 16576
bytes of data preceded by seven block header bytes. The block header
contains the ASCII characters "#800016576" and is sent prior to the data
being sent,

The :DISPLAY:DATA query is used to write waveform data from one of
the pixel planes in the HP 54502A. The pixel planes available are planes 0
through 3. The DATA query causes the HP 54502A to output pixel data
from the specified plane. If plane 0 is specified, the HP 54502A will
transfer the active display, If PMEMORY1 or PMEMORY?2 is specified
that memory will be transferred. When PMEMORY3 is specifed the
half-bright portion of the display (graticule, markers, and displayed
memories) will be transferred.

Note

The pixel planes are specified by the :DISPLAY:SOURCE
command with PMEMORYO through PMEMORY3,

DISPlay:DATA = binary blogk >

Where:

<binary block > 1= block data in IEEE 488.2 # format

HFP 54502A
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DATA

Query Syntax: :DISPlay:DATA?
Returned Format:  [:DISPiay:DATA] #800018576 < 16576 bytes of binary data> <NL>

Example: CLEAR 707

DiM Plane$ [17000)

QUTPUT 707;: SYST:HEAD ON;:EQI ON'

QUTPUT 707, DISPLAY:SOURCE PMEMORYD; DATA?
ENTER 707 USING "-K;Plane$

QUTPUT 707; DISPLAY:SOURCE PMEM1"

OUTPUT 707 USING"#,-K"; Plane$

END

B3B88883

This example transfers data from the active display memory to the
controlier, then transfers the data back to pixel memory 1 in the
HP 54502A.

HP 545024 Display Subsystiem
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FORMat

FORMat

Command Syntax:
Example:

Query Syntax:
Returned Format:

Example:

Dispiay Subsystem
11-8

command/query

The :DISPLAY:FORMAT command sets the aumber of display areas on
the CRT, FORMAT 1 provides one display area and uses eight divisions
for the full scale range. FORMAT 2 sets the number of screens to 2 and
uses four divisions for the full scale range.

The FORMAT query returns the current display format.

DISPlay:FORMat {1 | 2}
OUTPUT 707;“:DISP:FORMAT 1*
DISPlay: FORMat?
[:DISPlay:FORMat] {1 | 2} <NL>

DM Frrrt$[30]

QUTPUT 707, DISPLAY-FORMAT?"
ENTER 707;Frmi$

PRINT Frmt$

HP 54502A
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GRATIicule

Command Syntax:
Exampie:
Query Syntax:

Returned Format:

Example:

HP 545024
Programming

GRATIcule

command/query

The :DISPLAY:GRATICULE command selects the type of graticule that
is displaved.

The GRATICULE guery returns the type of graticule displayed.

:DISPlay: GRATicule {OFF | GRID | AXES | FRAMe)}
OUTPUT 707;*: DISPLAY:GRATICULE AXES"
:DiSPlay: GRATicule?

[:DiSPlay:GRATIcule] <type> <NL>

Where:

<type> = {QFF | GRID | AXES | FRAMe}

DIM Grt$[30]

OUTPUT 707, DISPLAY: GRATICULE?"
ENTER 707;Grt$

PRINT Gri$

Display Subsystem
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INVerse
[

INVerse command/query

The :DISPLAY:INVERSE command determines whether text sent with
the LINE or STRING command in the DISPLAY subsystem is to be
written with the INVERSE attribute. If the inverse atiribute is on the text
will be written in inverse video,

The INVERSE query returns the current state of this command.

Command Syntax: :DISPlay:INVerse {{ON | 1} | {OFF | 0}}
Example: OQUTPUT 707, DISPLAY:INVERSE OFF
Query Syntax:  :DISPlay:INVerse?
Returned format:  [DISPlay:INVerse] {1 | 0} <NL>

Example: DM vs[30]
QUTPUT 707, DISP:INVERSE?"
ENTER 707;v8
PRINT wv§

Display Subsystem HP 54502A
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LINE

LINE command

The :DISPLAY:LINE command writes a text string to the screen. The
text is displayed starting at the location of the current row and column.
The row and column can be set by the ;DISPLAY:ROW and
DISPLAY:COLUMN commands prior to sending the :DISPLAY:LINE
command. Text can be written over the entire screen with the LINE
command,

If the text string is longer than the available space on the current line, the
text will wrap to the start of the same line. In any case, the ROW value is
incremented by one and the COLUMN value remains the same. The next
DISPLAY LINE command will write on the next line of the display
starting at the same column as the previous text. After writing Iine 24, the
last line in the display area, ROW is reset to 0.

Command Syntax: :DISPlay:LINE <quoted string >
Where:
<quoted string > ' = any series of ASClI characters enclosed in quotes.

Example: OUTPUT 707:":DISPLAY:LINE =ENTER PROBE ATTENUATION™

HP 54502A . Display Subsystem
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MASK

MASK

Command Syntax;

Example:

Query Syntax:

Return Format:

Example:

Display Subsystem
11-12

command/query

The :DISPLAY:MASK command inhibits the instrument from writing to
selected areas of the screen, Text sent over the HP-IB with the line and
string commands, or the SYSTEM:DSP command is not affected by this
command. The purpose of the command is to aliow HP-IB text to be
written anywhere on screen and to prevent the instrument from
overwriting the text through its normal operation.

The mask parameter is an 8-bit integer in which each bit controls writing
to an area of the screen, A zero inhibits writing to the area represented by
the bit, and a 1 enables writing to that area.

The MASK query returns the current value of the MASK.

:DISPlay:MASK <value >

Where:

<value> 1= 0to 255 (integer - NR1 format}
QUTRUT 707" DISPLAY:MASK 67"

The previous example enables writing to the Menu Area (bit 6), the Status
Line {bit 1}, and the Advisory Area (bit ),

:DISPlay:MASK?
[:DSPlay: MASK] <value> <NL>

Where:

<vatue > 1= 0o 255 {nteger - NR1 format)

DiM Msk$[30]

QUTPUT 707 DISP:MASK?"
ENTER 707;Msk$

PRINT Msk$

HP 54502A
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Programming

MASK

L]
Table 11-1. Display Mask Byte.
Bit Weight Screen Area Effected
7 128 unused
6 64 Menu Area
5 32 Timebase Information
4 16 Measurement Result Area
3 8 Graticule Area
2 4 unused
1 2 Status Line
0 1 Advisory Area
HP 54802A Display Subsystem
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PERSistence
[

PERSIistence command/query

‘The :DISPLAY:PERSISTENCE command sets the display persistence.
The PERSISTENCE command is only effeciive in the Normal display
mode. A

In the realtime timebase mode the parameters for this command are the
keywords INFINITE or SINGLE.

In the repetitive timebase mode the parameters for this command are the
keywords INFINITE, or SINGLE, or a real numbers from 0.15 through
11.0 representing the persistence in seconds. Any value less than 0.15 will
set the PERSISTENCE to MINIMUM. Any value greater than 10
seconds will set the PERSISTENCE 1o INFINITE.

When the key word SINGLE is sent as the argnment for this command,
the persistence value is set to minimum.

In the realtime timebase mode the PERSISTENCE query returns the
actual mnemonic SINGle or INFinite.

In the repetitive timebase mode the PERSISTENCE query returns the
carrent persistence valne. When Minimum is displayed, the value returned
is 0. When Infinite is displayed, the value returned is 11.

Command Syntax: :DiSPlay:PERSistence {INFinite | SINGle | 0.1 through 11}

Example: OUTPUT 707;":DISPLAY:PERSISTENCE 3.0°

Display Subsystem HP 54502A
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PERSistence

Guery Syntax:  :DISPiay:PERSistsnce?
Returned Format:  [:DISPlay:PERSistence] <value> <NL>

Where:

<value> = {0 | .2-10 | 11} {exponential - NR3 format) for the repetitive mode
where 1.100E+1 = infinite .
<value> = {SINGie | INFinite} for the realtime mode

Example: DIM Prs$[50]
OUTPUIT 707;":DISPLAY: PERSISTENCE?
ENTER 707;Prs$
PRINT Prs$

HP 54502A Display Subsystem
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ROW

ROW

Command Syntax:

Example:
Query Syntax:

Returned Format;

Example:

Display Subsystem

i1-16

command/query

The :DISPLAY:ROW command specifics the starting row on the CRT for
subsequent STRING and LINE commands. The ROW number remains
constant until another ROW command is received, or it is incremented by
the LINE command. The ROW value is 0 through 24.

The ROW guery returns the current value of ROW.

:DISPiay:ROW < row number >

Where:

<row number > = {through 24
QUTPUT 707, DISPLAY:ROW 10°
:DISPLAY:ROW?

[DISPlay:ROW)] <row number> <NL>

Where:

<row number > 1= { through 24 (integer - NR1 format)

DM Rw$[30]

OUTPUT 707;" DISPLAY:ROW?"
ENTER 707;Rw$

PRINT Rw$

HP 54502A
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SCReen

Command Syntax:
Example:

Query Syntax:
Returned Format:

Example:

HP 54502A
Programming

‘SCReen

commarnid/gquery

The :DISPLAY:SCREEN command turns the displayed screen on and
off. The only part of the screen that remains on after the
:DISPLAY:SCREEN OFF command is executed is the status line. The
screen can be turned on again with the ON parameter,

The SCREEN query returns the current setting of this function. The
returned status is indicated by using a 1 for on and a 0 for off,

The command :DISPLAY:TEXT BLANK removes only the text from the
display.

:DISPlay:SCReen {{ON | 1} | {OFF i 0}}
QUTPUT 707;":DISPLAY:SCREEN ON*
:DISPlay: SCReen?

[:DISPlay:8CReen] {1 | 0} <NL:=>

DiM Sm$[50)

QUTPUT 707;":DISP;: SCREEN?"
ENTER 707:9rn$

PRINT 8m$

Dispiay Subsystem
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SOURce
o

SOURce command/query

The :DISPLAY:SOURCE command specifies the source or destination
for the :DISPLAY:DATA query and command. The SOURCE
command has one parameter, PMEMORYO0 through PMEMORYS3,

The SOURCE guery returns the carrently specified SOURCE.

Command Syntax: :DISPlay:SOURce PMEMory{0 | 1{2[ 3}

Where:

PMEMoryD 11 = active dispiay

PMEMony1 i = pixel memory t

PMEMory2 ;1= pixal memaory 2

PMEMory3 i = half-bright portion of the display {graticule, markers, and displayed
memories}

Example: 10 CLEARTO7
20 DIM Pane$ [17000)
30 OUTPUT 707" SYST:HEAD ON;:EDI ON*
40 QUTPUT 707;":DISPLAY:SOURCE PMEMORY(; DATAR
50 ENTER 707 USING “K";Plane$
80 OUTPUT 707;"DISPLAY:SOURCE PMEM1T"
70 OUTPUT 707 USING "#,-K*;Plane$
80 END

This example transfers data from the active display to the controller and
then back to pixel memory 1in the HP 54502A.

Query Syntax: :DISPlay:SOURce?
Returned Format:  [:DISPlay:SOURce] PMEMory{0 | 1| 2 | 3} <NL>

Example:  DIM Sre$[30
QUTPUT 707; DISP:SOUR?"
ENTER 707:8rc$
PRINT Src$

Display Subsystem HP 54502A
11-18 Programming




STRing

Command Syntax:

HP 54502A
Programming

Example:

STRing

command

The :DISPLAY:STRING command writes a text string to the CRT of the
HP 54502A. The text will be written starting at the corrent ROW and
COLUMN values. I the column lmit is reached (column 72) the excess
text is written over the text on the left side of that line. If 90 or more
characters are sent an error is produced. The STRING coramand does
not increment the ROW value, however the LINE command does.

:DiSPlay:STRing <quoted string >

OUTPUT 707;":DISP:STRING 'INPUT SIGNAL TO CHANNEL 2™

Display Subsystem
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TEXT

TEXT command

The :DISPLAY:TEXT command allows you to blank the user text area on
the CRT. All text on the entire screen will be blanked. This command
has only one parameter.

There is no query form of this command.

Commarxl Synmtax: :DISPlay: TEXT BLANK

Example: OUTPUT 707, DISPLAY:TEXT BLAN®

Display Subsystem HP 54502A
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TMARKer

Command Syntax:
Example:

'Query Syntax:
Returned Format:

Example:

HP 54502A
Programming

TMARker

command/query

The :DISPLAY:TMARKER command turns the time markers on and off.
The TMARKER query returns the state of the time markers.

:DISPlay: TMARKer {{ON | 1} { {OFF | 0}}
OUTPUT 707, DISP: TMAR OFF*

:DiSPiay: TMARker?

[:DISPlay: TMARKer] {1 | 0} <NL>

DIM Tmr${30]

OUTPUT 707, DISP: TMARKER?"
ENTER 707;Tmr$

PRINT Trmr$

Note

It is a recommended practice to furn the Tmarkers on before
attempting {o sef them using a :MEASURE:TSTART or
MEASURE:TSTOF command.

Display Subsystem
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VMARker

VMARKer

Command Syntax:
Example:

Quiery Syntax:
Returned Format:

Example:

Display Subsystem
14-22

command/query

The :DISPLAY:VMARKER command turns the voltage markers on and
off.

The VMARKER query returns the state of the Vmarkers.

:DISPiay:VMARKer {{ON | 1} | {OFF | 0}}
QUTPUT 707;":DISP:VMARKER ON"
:DiSPlay: VMARKer?

[:DISPIay:VMARKer] {1 { 0} <NL>

DiM Vimrk$[30]

QUTRUT 707" DISP:VMARKER?"
ENTER 707;Vmirk$

PRINT Vmrk$

Note

1t is a recommended practice to tun the Vmarkers on before
attempting to sef them using a :MEASURE:VSTART or
MEASURE:VSTOP command.

HP 54502A
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Introduction The FUNCTION subsystem defines six functions using the displayed
channels and/or the waveform memories as operands. The operators are
ADD, SUBTRACT, MULTIPLY, VERSUS, ONLY, and INVERT.

If a channel or memory that is not on is specified as an operand, then that
channel is enabled.

See figure 12-1 for a syntax diagram of the Function subsystem commands.

Channel 1 and 2, and waveform Memories 1 through 4 are available for
functions,

HP 54502A | Function Subsystem
Programming . 12-1
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Figure 12-1. Function Subsystem Commands Syntax Diagram (continued)
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ADD

ADD : command

The :FUNCTION <N >:ADD command algebraically sums the two
defined operands.

Command Syntax: FUNCtion<N>:ADD <operand >, <operand >
Where:
<N> = 1or2

<operand > ::= {CHANnel1 | CHANnel2 | WMEMory1 | WMEMory2 | WMEMory3 |
WMEMory4}

Example:  OUTPUT 707;“FUNCTIONZ2:ADD WMEMORY3,WMEMORY4"

Function Subsystem HP 54502A
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INVert

INVert command

The :FUNCTION < N> :INVERT command inveris the operand.

Command Syntax: :FUNCtion<N>:INVert <operand >
Where:
<N>u=1oer2

<operand > ;1= {CHANnel1 | CHANnel2 | WMEMoryt | WMEMory2 | WMEMoryS |
WMEMory4}

Example:  OUTPUT 707;“FUNCTIONZ:INVERT WMEMORY3"

HP 545024 Function Subsystern
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MULTiply
L
MULTiply command

The :FUNCTION < N > :MULTIPLY command causes the instrument to
algebraically multiply the two operands.

Command Syntax: :FUNCtion <N>:MULTiply <operand >, <operand >

Where:

<N> = 10r2
<operand> 1= {CHANRel1 | CHANRel2 | WMEMory1 | WMEMory2 | WMEMory3 |
WMEMory4}

Example:  QUTPUT 707, FUNCTIONZ2:MULTIPLY CHANNEL1,CHANNEL2"

Function Subsystem _ HP 54502A
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OFFSet

Command Syntax:

Query Syntax:

Returned Format:

HP 54502A
Programming

Example:

Example:

OFFSet

command/query

The :FUNCTION < N> :OFFSET command sets the voltage represented
at center screen for the selected function, The maximum value of offset is
+ /- volts full screen.

The OFFSET query returns the current offset value for the selected
function.

{FUNCtion < N> :0FFSet < ofiset>

Where:

<N> um 10r2
<offset> = offset vaiue (see above)

OUTPUT 707;" FUNCTIONT:OFFSET 850E-4"
FUNGtion < N> :OFFSet?

Where:

<N=>n=1or2

EFUNCtion < N> :OFFSet] <offset> <NL >

Where:

<N>:n=1tor2

<offset> ;i = ofiset value {see above) (exponential - NR3 format)
DIV Off$[s0]

OUTPUT 707 FUNCTIONZ2:OFFSET?"

ENTER 707, Of$

PRINT Of$

Function Subsystem
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ONLY

ONLY : command

The :FUNCTION < N> :0ONLY command is just another copy of the
operand. The ONLY command is useful for scaling channels and
memories with the :FUNCTION <N > :RANGE and

:FUNCTION < N> :0FFSET commands.

Command Syntax: :FUNClion < N> :ONLY <operand >

Where:

<N> = 1or2
<operand > ;= {CHANnel1 | CHANnel2 | WMEMory1 | WMEMory2 | WMEMory3 |
WMEMory4}

Example: OUTPUT 707, FUNCTION2:ONLY WMEMORY4"

Function Subsystem HP 54502A
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RANGe

BANGe command/query

The :FUNCTION < N > :RANGE command defines the full scale vertical
axis of the selected function.

The RANGE query returns the current range setting for the specified
function.

Command Syntax: :FUNCtion<N>:RANGe <range >

Where:

<N> ;= jor2
<range > ;= vollage value

Example:  OUTPUT 707:":FUNCTIONZ:RANGE 400 MV"
Query Syntax: :FUNCtion < N>:RANGe?
Where:
<N=>u=1tor2
Returned Format:  [FUNCtion <N>:RANGe] <range > <NL>

Where:

<N>u=1or2
<range > = cufrent range setting {exponentiai - NR3 format)

Example:  DIM Rng$[50}
OUTPUT 707;":FUNCTION2:RANGE?"
ENTER 707;Rng$
PRINT Rng$

HP 54502A Function Subsystem
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SUBTract
[ T

SUBTract command

The :FUNCTION < N> :SUBTRACT command algebraically subtracts
operand 2 from operand 1.

Command Symtax: :FUNCtion<N>:SUBTract <operand >, <operand >

Where:

<N>u=1tor2
<operand > 1= {CHANnel1 | CHANnel2 | WMEMory1 | WMEMory2 | WMEMory3 |
WMEMory4}

Example: OUTPUT 707 FUNCTION2: SUBTRACT WMEMORY3 WMEMORY2"

In this example Waveform Memory 2 would be algebraically subtracted
from Waveform Memory 3.

Function Subsystem HP 54502A
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VERSus

[
VERSus command

The :FUNCTION < N > :VERSUS command allows X vs Y displays with
two operands. The first operand defines the Y axis and the second defines
the X axis. The Y axis range and offset is initially equal to that of the first
operand and can be adjusted with the FUNCTION <N > :RANGE and
FUNCTION < N> :OFFSET commands,

The X axis range and offset is always equal to that of the second operand.
1t can only be changed by changing the vertical settings of the second
operand. This will also change the Y axis vertical sensitivity and offset.

Command Syntax; :FUNCtion <N>:VERSus <Y_operand >, <X_operand >

Where:

<N>u=tor2

<¥_operand> ;= {CHANnel1 { CHANnel2 | WMEMoryt | WMEMory2 | WMEMory3
| WMEMory4}

<X _operand > ;= {CHANnel1 | CHANRel2 | WMEMory1 | WMEMory2 | WMEMory3
| WMEMory4}

Example:  OUTPUT 707, FUNCTION2:VERSUS CHANT,CHANZ"

HP 54502A Function Subsystem
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Hardcopy Subsystem 13
L

introduction

HP 54502A
Programming

The HARDCOPY subsystem commands set various parameters for
printing waveforms from the HP 54502A. Everything on the display is
printed when the root level command PRINT s sent.

The portion of the waveform to be copied must be placed on the display.

To actually make the hardcopy print, refer to the root level command
:PRINT for the sequence of bus commands that actually get the data to
the printer.

Refer to figure 13-1 for the syntax diagram of the Hardcopy subsystem
commands.

{ HARDCOpy Joieml

LiNGthJ

LENGLR?

,Ispoce ! MANuGa |

=

54501 /5X07

Figure 13-1. Hardcopy Subsyster: Commands Syntax Diagram
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LENGth
I

LENGth command/query

The :HARDCOPY:LENGTH command sets the length of the page to
either 11 inches or 12 inches.

The LENGTH query returns the current length setting.

Command Syntax: :HARDcopy:LENGth {11 | 12}
Example: QUTPUT 707;:HARDCOPY:LENGTH 12
Query Syntax: :MARDcopy:LENGth?
Returned Formal: [:HARDcopy:LENGth] {11 | 12} <NL>

Example:  OUTPUT 707:“HARDCOPY:LENGTH?"
ENTER 707;Lgth$
PRINT Lgth$

Hardeopy Subsystem HP 54502A
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PAGE

Command Syntax:
Example:

Query Syntax:
Returned Format:

Example:

HFP 54502A
Programming

PAGE

command/query

The :HARDCOPY:PAGE command sets the HP 54502A tosend a
formfeed to the printer after a hardcopy output.

If the PAGE command is set to AUTomatic, a formfeed will occur at the
end of the hardcopy, otherwise the page will scroll up by 4 lines.

The PAGE query returns the current state of the page command.

:HARDcopy:PAGE {MANual | AUTomatic}
QUTPUT 707;":HARD:PAGE AUT"

(HARDGopy: PAGE?

[:HARDcopy:PAGE] {MANual | AUTomatic} <NL>

DiM Pg$£30]
OUTPUT 707;: HARDCOPY: PAGE?"
ENTER 707;Pg$

PRINT Pg$

Hardcopy Subsystem
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Measure Subsystem 14

Introduction The commands in the MEASURE subsyster are used to make
parametric measurements on displayed waveforms and to report the
settings of the voltage and time markers, Some commands in this
subsystem can be used to set the voltage and time markers to specified
voltages, times, or events,

R
Measurement To make a measurement, the portion of the waveform reguired for that
Setup measurement must be displayed on the oscilloscope. That is:

» For a period or frequency measurement, at least one complete cycle
must be displayed.

» For a pulse width measurement, the entire pulse must be displayed.

+ For a risetime measurement, the leading {positive-going) edge of the
waveform must be displayed;

¢ For a falltime measurement, the trailing (negative-going) edge of the
waveform must be displayed.

Note

When WINDOW is ON, measurements are ONLY applied fo the
windowed portion of the waveform.

User-Defined When User-Defined Measurements are made, the defined parameters
Measurements must be set before actually sending the measurement command or query.

In User-Defined the mid threshold is the mid point between the upper
and lower threshold when the lower threshold value is less than the upper
threshold value,

HP 54502A Measure Subsystem
Programming 14-1




Measurement If a measurement cannot be made, typically because the proper portion of

Error the waveform is not displayed, the value returned for that parameter is
+9.99999E + 37, This is an error value that is output when a
measurement cannot be made.

|

Making If more than one waveform, edge, or pulse is displayed, time

Measurements measurements are made on the first (left-most) portion of the displayed

Measure Subsystem
14-2

waveform that can be used, When any of the defined measurements are
requested, the oscilloscope first determines the top (100%) and base
(0%) voltages of the waveform.,

From this information, it can determine the other important voltage values
{10% voltage, 90% voltage, and 50% voltage) for making the
measurements. The 10% and 90% voltage values are used in the risetime
and falltime measurements when standard measurements are selected.
The 50% voltage value is used for measuring frequency, period, pulse
width, and duty cycle with standard measurements selected..

The measurements can also be made using user defined parameters
instead of the standard measurement values.

When the command form of the front-panel measurements, preshoot, or
overshoot is used the instrument is placed into the continuous
measurement mode. When the guery form of these measurements is nsed
continuous measurement mode is turned off, the measurement is made
one time and the measurement result is returned.

Voltage measurements are made using the entire display. Therefore, if
you want to make a measurement on a particular cycle, display only that
cycle on the display.

HP 54502A
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All voltage values are returned in volts. Returned voltage values are
measured with zero volts as the reference. The value returned for the
VDELTA? query is the difference between VMarker 1 and VMarker 2in
volits.

All time values are returned in seconds. Returned time values are
measured with the trigger point (time 0) as the reference. The value
returned for TDELTA? is the time difference between the stop and start
markers. :

Measurements are made on the displayed waveform(s) specified by the
SOURCE command, The SOURCE command allows two sources to be
specified. ' When two sources are specified, VMarker 1 is assigned to the
first specified source and VMarker 2 is assigned to the second specified
source. VDELTA is the only measurement that uses two sources.

Most measurements can only be made on a single source. If one of these
measurements is made with two sources specified, the measurement is
made on the first source specified.

More information about measurement algorithms can be found in
Appendix A.

H the horizontal scaling is questionable, an "error 11" is placed in the error
queue. In this case the value returned is the most accurate that can be
made vsing the current scaling. You might be abie to obtain a more
accurate measurement by rescaling the horizontal to obtain more data
points on the edge.

Refer to figure 14-1 for the syntax diagram of the Measure subsystem
commands,

HP 545024 Measure Subsystem
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channel_number = Aninteger, lor 2.

edge_nomber = An integer, 1 through 127.

func_num = An integer, 1or 2.

level = MIDDle, UPPer, or LOWer.

lower_limit = Lower limit for compare.

lowiimit_value = Lower threshold value in percent or volts.
measurement = Name of measurement to be compared.
pmem_num = An integer, 1 or 2.

polarity = Positive or negative

slope_and_occurrence = An integer -127 to 127 (excluding 0) specifying a
displayed edge.

tstart_arg = Time in seconds from trigger.

tstop_arg = Time in seconds from trigger.

tvolt_arg = A real number specifying voltage.

upper_limit = Upper imit for compare.

upperlimit_value = Upper threshold value in percent or volts.
vrel_arg = An integer, 0 to 100.

vstart_arg = A real number within voltage range.

vstop_arg = A real number within voltage range.

vtime_arg = A real number in the horizontal display window.

wmem_num = An integer, 1 through 4.

Figure 14-1. Measure Subsystem Commands Syntax Diagram (continued)
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ALL

Query Syntax:

Returned Format:

Exarnple:

HP 54502A
Programming

ALL

query

The MEASURE:ALL query makes a set of measurements on the
displayed signal and buffers the measurement results for output over the
HFP-1B.

To make a measurement, the portion of the waveform required for the
measurement must be displayed. Time measurements are made on the
first (left-most) displayed edges of the waveforms, To obtain the most
accurate measurement possible, use proper horizontal scaling.

Refer to the individual commands for information on how the
measurements are made and the returned format of the measurement
results.

MEASure:ALL?

:MEASure: FREQuency] <result>;[PERiod] <result>;JPWIDth] < result>;[NWiDth]
<result>;[RISetime] <resull >;[FALLtime] <result>[VAMPlitude] < result>;[VPP]
<result > ;[PREShoot] <result>;[OVERshoot] <result=;[DUTycycle]
<result>;[VRMS] <result>VMAX] <result>;[VMIN] <result>;[VTOF]

<result >;[VBASe] <result>{VAVerage] <result> <N|. >

Where:

<result> 1 = individual measurernent results (exponential - NR3 format)

DIM A$[500]

OUTPUT 707;":MEASURE:ALL?"
ENTER 707;"A$"

PRINT AS

Note

These values can be returned to numeric variables instead of the
string variables as shown. If numeric variables are used, the
headers must be turned off.

Measure Subsystem
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COMPare
[

COMPare command/query

The :MEASURE:COMPARE command specifies the measurement and |
limits to be used for the measurement comparison {(Hmit test), The first
limit is the upper limit, the second is the lower.

This command does not start the test, but only sets the test parameters.
The COMPARE query returns the current specification

Command Syntax: :MEASure:COMPare <measurement >, <upper_limit>, <lower_lmit>
Where:

<measurement> = {RiSetime { FALLtime | FREQuency | PERiod | PWIDth |
NWIDth | VAMPlitude | VBASe | VTOP | VPP | VAVerage | VIMAX | VMIN [ VRMS |
DUTycycie | DELAY}

<upper_limit> 1= High limit value.
<iower_fimit> 1= Low limit value.

Note
When setting the limits for Frequency the suffix "HZ" can be used.

Exampie: OUTPUT 707;MEASURE:COMPARE RISETIME,90,10°

Measure Subsystem HP 54562A
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COMPare

Query Syntax: :MEASure:COMPare? <measurement >

Where:

<measurement > 1= {RiSetime | FALLtime | FREQuency | PERiod | PWIDth |
NWIDth | VAMPlitude | VBASe | VTOP | VPP | VAVerage | VMAX | VMIN | VRMS {
BUTyeycle | DELAY}

Returned Format:  [:MEASure:COMPare] <measurement >, <upper_limit>, <lower limit> <NL.>

Example: DM Cmps[s0]
QUTPRUT 707,"MEASure.COMPare? VPP
ENTER 707;Cmp$
PRINT Cmp$

For example, the sequence required to do a limit test on frequency is:

QUTPUT 707" MEASURE . FREQ" 1Select measurement
QUTPRUT 707,". MEASURE:COMPARE FREQ,T000MZ,10HZ"  18st measurement limits
QUTPUT 707" MEASURE: LIMITTEST MEASURE" iStart test

Note

The only way fo see if a limit test failure has occurred over the
bus is by checking if bit 3 of the status byte is setto a 1.

HP 545024 Measure Subsystem
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CURSor
[

CURSor query

The :MEASURE:CURSOR query returns the time and voltage values of
the specified marker as an ordered pair of time/voltage values.

When the CURSOR query is sent, o measurement is made and the
cursors are not moved,

1f DELTA is specified:

the instrument returas the value of delta V and delta T.
If START is specified:

the positions of the start marker and VMarker 1 are returned.
I STOP is specified:

the positions of the stop marker and VMarker 2 are r_etumed.

Query Syntax: :MEASure:CURsor? {DELTa | STAR | STOP}
Returned Format:  :MEASure:CURSor] <time >, <voltage > < NL>

Where:

<time > 1= delta time, start fime or stop time .
<voltage > ;= telta voltage, VMarker 1 voltage or VMarker 2 voltage

Example: QUTPUT 707, MEAS:SOURCE CHANT"
OUTPUT 707, MEAS:CURSOR? START"
ENTER 707, Tme, Vit
PRINT Trne, Vit

Measure Subsystem HP 54502A
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Command Syntax:

Example;

HP 54502A
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DEFine
command/query

The :MEASURE:DEFINE command sets up the definition for a
measurement,

The DEFINE query returns the current setup.

‘MEASure:DEFine <measurement_spec >

Where:

<measurement_spec> i = {DElLay <polarity>, <edge_num >, <level>,
<polarity >, <edge_num>, <level> | PWIDth {MiDDle | UPPer | LOWer} | NWIDth
{MiDDie | UPPer | LOWer}}

Where:

<polarity > 1= {POSitive | NEQative}
<edge_num> = an integer, -127 to 127 {exciuding 0} specifying a displayed edge
<levei> = {MIDDIe | UPPer | LOWer}

QUTRUT 707,":MEAS:DEFINE DELAY POSITIVE, 1, UPPER NEGATIVE, 2, MIDDLE"

This example will set the parameters for a time measurement from the
first positive edge at the npper threshold level to the second negative edge
at the middle threshold. If one source is specifed, both parameters apply
to that signal. If two sources are specified the measurement is from the
first positive edge on source 1 to the second negative edge on source 2.

Measure Subsystem
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DEFine

Query Syntax:

Returned Format:

Example:

Measure Subsystem
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:MEASure:DEFine? {DELay | PWIDth | NWIDth}

[:MEASure:DEFine] < measurement_spec> <NL>

Where:

<rmeasurement_spec> 1= {DELay <polarity>, <edgs_num>, <level>,
< polarity >, <edge_num>, <level> | PWIDth {MiDDle | UPPer | LOWer} | NWIDth
{MIDDle | UPPer | LOWer}}

Where:

<polarity > 1= {POSitive | NEGative}
<edge_num> = «127 to 127 (excluding D) (integer - NR1 format)
<level> 1= {MiDDie | UPPer | LOWer}

DiM Ding[100]

QUTPUT 707;":MEASure:DEFine? DELay"
ENTER 707:0fn§

PRINT Din$

HP 54502A
Programming




DELay

Command Syntax:

Example:

Query Syntax:

Returned Format:

HP 54502A
Programming

Example:

DELay

command/query

The :MEASURE:DELAY command causes the instrument to determine
the delay from the first specified edge on one source to the next specified
edge on the same source, or to the first specified edge on another source,

One or two sources can be specified with the :MEASURE:SOURCE
command,

If user defined measurement specifications are selected, ensure the
defined measurement is displayed.

The DELAY query returns the specified delay value.

:MEASure:DELay
CUTPUT 707; MEAS: DEL"

‘MEASUre:DELay?

. [MEASure:DELay] <delay_value> <NiL>

Where:

<delay value > ::= time value in seconds {exponential - NR3 fotmat)

DIM DIy${50]

OUTPUT 707;":MEAS: DELAY?"
ENTER 707;Dly$

PRINT Diy$

Measure Subsystem
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DESTination

DESTination

Command Syntax:
Example:

Guery Syntax:
Returned Format:

Example:

Measure Subsystem
14-18

command/query

The :MEASURE:DESTINATION command specifies the destination to
be used when a comparison violation is found.

If a waveform memory is specified, the memory is overwritten each time a
violation is found.

The DESTINATION query returns the destination currently specified.

Note

If WMEMORIES are used as the destination, the source must be
set up separately using the WAVEFORM:SOURCE command.

:MEASure:DESTination {WMEMory{1 | 2 | 3 | 4} | PMEMory{1 | 2} | OFF}
QUTPUT 707, MEAS:DEST PMEMORY2"

IMEASure: DESTination?

{:MEASuUre:DESTination] {WMEMory{1 | 2 | 8 | 4} | PMEMory{1 | 2} | OFF}<NL>

DIM Dst$[50]
OUTPUT 707;":MEAS: DEST?"
ENTER 707:Dst$

PRINT Dst$
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DUTycycie

Command Syntax:

Guery Syntax:

Returned Format:

HP 54502A
Programming

Example:

Example:

DUTycycle

command/query

The :MEASURE:DUTYCYCLE command places the instrument in the
continuous measurement mode and starts the Dutycycle measurement.

The DUTYCYCLE query measures and cutputs the duty cycle of the
signal specified by the SOURCE command. The signal must be displayed
for the measurement to be made. The value returned for duty cycle is the
ratio of the positive pulse width to period.

" The positive pulse width and the period of the specified signal are

measured, then the duty cycle is calculated.
The duty cycle is calculated with the following formula:
duty cycle = -+ pulse width/period

‘MEASure:DUTyoycle

OUTPUT 707, MEASURE. DUTYCYCLE"
{MEASure:DUTyeycle?
IMEASure:DUTyeycle] <value> <NL>

Where:

<value> 1 = ratio of +pulse width to period (exponential - NR3 format)

DIM De$[50]

OUTPUT 707" MEASURE:DUTYCYCLE?
ENTER 707;008

PRINT De$

Measure Subsystem
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ESTArt

ESTArt command/query

The MEASURE:ESTART command causes the instrument to position
the start marker on the specified edge and slope of the displayed
waveform. All edges must be displayed and are counted from the left
edge of the display. The start marker is positioned where VMarker 1
intersects the waveform, The desired edge is specified by sending an
integer value after the command name. If a positive integer is sent, the
oscifloscope will place the start marker on a positive-going waveform
edge. If a negative integer is sent, the start marker will be placed on a
negative-going waveform edge. If VMarker 1 does not intersect the
waveform as specified, the error message "Edges required not found” is
displayed.

The ESTART query returns the currently specified edge.

Note

The short form of this command does not follow the defined
convention. The short forrn "EST" is the same for ESTART and
ESTOP, so be careful not to send this form for the ESTART
command. Sending "EST" will produce an error.

Command Synfax: :MEASure:ESTAM <edge>

Where:

<edge> 1= -127 to 127 excluding 0 {if a positive value is sent the + sign may be
omitted or a space may be used)

Example: OUTPUT 707;“MEASURE:ESTART 2

This example places the start marker at the second displayed
positive-going intersection of the waveform and VMarker 1.

Measure Subsystem HP 54502A
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ESTArt

Query Syntax: :MEASure:ESTAr?
Returned Format:  [MEASure:ESTAr] <edge> <NL>
Where:
<edge > = edge number {integer - NR1 format)

Example: OUTPUT 707;“MEAS:ESTART?
ENTER 707;Estart
PRINT Estart

HP 54502A Measure Subsystem
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ESTOp

ESTOp

Command Syntax:

Example:

Measure Subsysiem
14-22

command/query

The :MEASURE:ESTOP command causes the instrument to position the
stop marker on the specified edge and slope of the displayed waveform.
All edges must be displaved and are counted from the left edge of the
display. The stop marker is positioned where VMarker 2 intersects the
waveform. The desired edge is specified by sending an inieger value afier
the command name. If a positive integer is sent, the oscilloscope places
the stop marker on a positive-going waveform edge. If a negative integer
is sent, the stop marker is placed on a negative-going waveform edge.

If VMarker 2 does not intersect the waveform as specified, the error
message "Edges required not found" is displayed.

The ESTOP query returns the currently specified edge.

Note

The short form of this command does not follow the defined
convention. The short form "EST" is the same for ESTART and
ESTOP, so be careful not to send this form for the ESTOP
command. Sending "EST" will produce an error.

‘MEASure:ESTOp <edge >

Where:

<edge> 1= -127 1o 127 excluding 0 {if 2 positive value is sent the + sign may be
omitted or a space may be used)

QUTPUT 707, MEAS.ESTOP -2¢

This example places the stop marker at the second displayed
negative-going intersection of the waveform at VMarker 2.
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ESTOp

Query Syntax:  :MEASure:ESTOP?
Returned Format; MEASure:ESTOp] <edge > <NL>
Where:
<edge.> t= edge number (integer - NR1T format)

Example: OQUTPUT 707, MEASURE:ESTOP?"
ENTER 707;Estop
PRINT Estop

HP 54502A Measure Subsystem
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FALLtime

FALLtime

Command Syntax:
Example:
Query Syntax:

Returned Format:

Example:

Measure Subsystem
14.24

command/query

The :MEASURE:FALLTIME command places the instrument in the
continuous measurement mode and starts a Falltime measurement.

The FALLTIME guery measures and outputs the fall time of the first
displayed falling (negative~-going) edge. For best measurement accuracy
set the sweep speed as fast as possible while leaving the falling edge of the
waveform on the display, The falitime is determined by measuring the
time at the upper threshold of the falling edge then measuring the time at
the lower threshold of the falling edge and calculating the falltime with the
formula:

fall time = time at lower thresheld point - time at upper threshold point.

If the horizontal scaling is questionable when this measurement is made
and "error 11" is placed in the error queue.

:MEASure:FALLtIme

CUTRUT 707 MEASFALL"
:MEASure:FALLtime?
[IMEASure:FALLtime] <value> <NL>

Where:

<value > = time in seconds between lower threshold and upper threshoid voltage
points (exponential - NR3 format)

DIM FiI$[50}

OUTPUT 707;:MEASURE:FALLTIME?"
ENTER 707:Fli$

PRINT FII$
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FREQuency

Command Syntax:

Query Syntax:

Returned Format:

HP 545024
Programming

Example:

Example:

FREQuency

command/query

The :MEASURE:FREQUENCY command places the instrument in the
continuous measurement mode and starts a Frequency measurement,

The FREQUENCY guery measures ard outputs the frequency of the first
complete cycle on screen using the 50% levels when Standard
measurements are selected and the mid threshold value when User
Defined measurements are selected.

The algorithm is:

if first edge on screen is rising

then

frequency = 1/{time at second rising edge
- time at first rising edge)

else

frequency = 1/(time at second falling edge
- time at first falling edge)

‘MEASure:FREQuency

QUTPUT 707, MEASURE: FREQ"
'MEASURE: FREQuency?
EMEASure:FREQuency] <value> <NL>

Where:

<value > 1= frequency in Hertz (exponential - NR3 format}

DIM Frg${s0]

OUTPUT 707;": MEASURE:FREQUENCY?"
ENTER 707;Frg$

PRINT Frg8

Measure Subsystem
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LiMittest
[

LiMittest ' command

The :MEASURE:LIMITTEST command aliows a Limit test to be
performed. If LIMITTEST is sent with the MEASURE parameter, then
the instrument starts the test. If the OFF parameter is sent, the test is
stopped.

The LTF (limit test failure) bit of the status byte will be set when a failure
is found.

Command Syntax: :MEASure:LIMittest {MEASure | OFF}

Example: OUTPUT 707;MEAS:LIM MEAS

Measure Subsystem HP 54502A
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LOWer

Command Syntax:

Example:
Query Syntax:

Returned Format:

Example:

HP 54502A
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LOWer

command/query

The :MEASURE:LOWER command sets the lower measurement
threshold. This command sends the value to the instrument. The value
that is sent will be in the units selected with the UNITS command.

Note
The measure UNITS should be set prior to sending this value.

The LOWER query returns the current setting of the lower measurement
threshold.

‘MEASure:L.OWer <lowlimit_vaiue>

Where:

<lowlimit_value > .= user defined lower threshold in percent or volts

CUTPUT 707;":MEASURE: LOWER 47"
‘MEASure:t OWer?
EMEASure: LOWer] <lowiimit_value > <NL>

Where:

<lowlimit_vaiue > = user defined lower threshold in percent or voits

DIM Lwr§[50]

QUITPUT 707;" MEAS:.LOW?"
ENTER 707;Lwr$

PRINT Lwr$

Measure Subsystem
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MODE

MODE command/query

The :MEASURE:MODE command sets the measurement mode
{definitions and thresholds).

The MODE query returns the current mode setting,

Command Syntax: :MEASure:MODE {STANdard | USER}
Example: OUTPUT 707;:MEAS:MODE STAN"
Query Syntax: :MEASure:MODE?
Returned Format:  [[MEASure:MODE] {STANdard | USER} < NL>

Example: DM Md$[s0]
CUTPUT 707;* MEASURE: MODE?"
ENTER 707;Md$g
PRINT Md$

Measure Subsystem ' HP 54502A
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NWIDth

Command Syntax;

Query Syntax:

Returned Format:

HP 54502A
Programming

Example:

Example:

NWIDth

command/query

The :MEASURE:NWIDTH command places the instrument in the
confinuous measurement mode and starts a NWIDTH measurement.,

The NWIDTH query measures and outputs the width of the first negative
pulse on screen using the 50% levels with Standard measurements
selected.

1If User Defined measurements are selected, then the measurement is
made at the mid threshold value.

The algorithm is:

if the first edge on screen is rising
then

width = (time at second rising edge
- time at first falling edge)

else

width = (time at first rising edge

- time at first falling edge)

:MEASure:NWIDth

QUTPUT 707, MEAS:NWIDTH"
‘MEASure: NWIDHH?
[:MEASure:NWIDth] <value > <NL >

Where:

<value> @ = negative pulse widih in seconds {exponential - NR3 format)

DIM Nwd$[50)

QUTPUT 707:" MEASURE: NWIDTH?"
ENTER 707;Nwd$

PRINT Nwd$

Measure Subsystem
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OVERshoot
p

OVERshoot command/query

The :MEASURE:OVERSHOOT command places the instrument in the
continuous measurement mode and selects the Overshoot measurement.

The OVERSHOOT query measures and outputs the overshoot of a
selected signal. Overshoot measures the first edge on screen with the
following algorithm:

if the first edge on screen is rising

then '

overshoot = (Vmax - Veop)/Vamplitude
else

overshoot = (Vhase - Vimin}/Vamplitude

Command Syntax: :MEASure:OVERshoot
Example: OUTPUT 707;"MEAS:OVER"
Guery Syntax: :MEASure:OVERshoot?
Returned Format:  [:MEASure:OVERshoot] <value> <NL>

Where:

<value > i = ratio of overshoot 1o Vamplitude {exponential - NR3 format)

Example:  DIM Ovr$iso]
QUTPUT 707" MEASURE:OVERSHOOT?"
ENTER 707,0vr$
PRINT Owr$

Measure Subsystem HP 54502A
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PERiod

Command Syntax:

Query Syntax:

Returned Format:

HP 54502A
Programming

Exampie:

Example:

PERiod

command/query

The :MEASURE:PERIOD command places the instrument in the
continuous measurement mode and selects the Period measurement.

The PERIOD query measures and outputs the pertod of the first
complete cycle on screen. The period 1s measured at the 50% point when
Standard measurements are selected and at the mid threshold voltage
tevel of the waveform when User-Defined measurements are selected.

The algorithm for this measurement is:

if the first edge on screens is rising
then

period = (time at second rising edge
- time at first rising edge)

else

period = (time at second falling edge
- time at first falling edge)

‘MEASure:PERiod

QUTPUT 707;":MEAS:PERIOD*
:MEASure:PERiod?
[:MEASure:PERiod] <value> <NL>

Where:

<valug > 1= wavelorm period in seconds (exponential - NR3 format)

DIM Prdi${50]

QUTPUT 707; MEASURE: PERIOD?"
ENTER 707;Prd$

PRINT Prd$

Measure Subsystem
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POSTfailure

POSTfailure

Command Syntax:
Example:

Query Syntax:
Returned Format:

Example:

Measure Subsystem
14-32

command/query

The :MEASURE:POSTFAILURE command specifies what will occur
after a violation kas been found by the lmit test. If CONTINUE is
selected, the instrument will continue to look for another violation. If
STOP is selected the instrument will stop the Hmit test.

H CONTINUE is selected and a violation is found the violation will be
written to the desired location, If a waveform memory is selected as the
destination then all subsequent violations will overwrite the previous
violation.

The POSTFAILURE query returns the current selection,

:MEASure:POSTHailure {CONTInue | STOPR}
QUTPUT 707 MEAS:POST"

:MEASure: POSTiailure?

[:MEASure:POSTailure} {CONTinue | STOP} <Ni.>

DIM P$[50]

OUTPUT 707" MEASURE: POSTEAILURE?"
ENTER 707;P1$ _
PRINT Pi$

HP 54502A
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PRECision

Command Syntax:
Example:

Query Syntax:
Returned Format:

Example:

HP 54502A
Programming

PRECision

command/query

The :MEASURE:PRECISION command is included in the HP 54502A
for compatibility with other HP instruments. It has no effect on the
HP 54502A.

The PRECISION query always returns COARSE in the HP 54502A.

‘MEASure:PRECision COARse
QUTPUT 707;":MEAS: PREC COARSE*
:MEASure:PRECision?
[:MEASure:PRECision] COARse < NL.>

DIM Pc${50]

OUTPUT 707;":MEAS: PRECISION?"
ENTER 707;Pc$

PRINT Pc$

Measure Subsystem
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PREShoot

PREShoot

Command Syntax:
Example:
Guery Syntax:

Returned Format:

Example:

Measure Subsystem
14-34

command/guery

The :MEASURE:PRESHOOT command places the instrument in the
continuous measurement mode and starts the Preshoot measurement.

The PRESHOOT guery measures and outputs the preshoot of the
selected signal. Preshoot measures the first edge on screen with the
following algorithm:

if the first edge on screen is rising

then

preshoot = (Vbase - Vmin)/Vamplitude
else

preshoot = (Vmax - Vtop)/Vamplitude

:MEASure:PREShoot

OUTPUT 707;":MEASURE:PRES"
‘MEASure:PREShoot?
[:MEASure:PREShoot] <value> <NL>

Where:

< valug > 11 = ratio of preshoot 1o Vamplitude {(exponential - NR3 format)

DIM Prs$[50]

QUTPUT 707;": MEASLIRE: PRESHOOT™
ENTER 707;Prs$

PRINT Prs$
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PWIDth

Command Syntax:

Query Syntax:

Returned Format:

HP 54502A
Programming

Example:

Example:

PWIDth

command/query

The :MEASURE:PWIDTH command places the instrument in the
continuous measurement mode and starts the Pwidth measurement,

The PWIDTH query measures and outputs the width of the first displayed
positive pulse. Pulse width is measured at the 50% voltage level with
Standard measurements selected and at the mid level threshold value with
User-Defined measurements selected. The algorithm for this
measurement is:

if the first edge on screen is falling
then

width = (time at second falling edge
- time at first rising edge)

else

width = (time at first falling edge

- time at first rising edge)

‘MEASUre:PWIDth

CUTPUT 707;": MEAS:PWIDTH"
MEASUre:PWIDth?
[}MEASure:PWIDth] <value > <NL>

Where:

<value > 1= width of positive pulse in seconds {exponential - NRs'format)

DIM Pwd$[50]

CUTPUT 707; MEASURE:PWIDTH?
ENTER 707;Pwd$

PRINT Pwd$

Measure Subsystem'
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RESults

Query Syntax:

Returmned Format:

Exampie:

Measure Subsystem
14-36

query

The MEASURE:RESULTS query tells the instrument to return the
currently active measurements. Jf statistics are on the current, minimum,
maximum, and average will be returned for each measurement. If the
limit test is on and POSTFAILURE is set to CONTINUED then the pass
ratio will be returned instead of the average.

If the number of measurements returned is 0 then no < measurement >
are returned.

:MEASure:RESults?
[:MEASure:RESults} < No. of Meas > [; <measurement > }... < NL>

Where:

<No, of Meas > 1= number of measurements displayed on the CRT, 0 through 8.
{integer - NR1 format)
<fmeasurament > ! s measurement_nams measu:emem__resutt.

DiMt Mr$[100]

QUTPUT 707;":MEASURE:RESULTS?
ENTER 707:Mr$

PRINT Mr$

HP 54502A
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RiSetime

Command Syntax:

Query Syntax:

Returned Format:

HP 54502A
Programming

Example:

Example:

RISe_time

command/query

The :MEASURE:RISETIME command places the instrument in the
continuons measurement mode and starts a Risetime measurement.

The RISETIME query measures and outputs the rise time of the first
displayed rising (positive-going) edge. For best measurement accuracy
set the sweep speed as fast as possible while leaving the leading edge of
the waveform on the display. The rise time is determined by measuring
the time at the lower threshold of the rising edge then the time at the
upper threshold of the rising edge and calculating the rise time with the
formula:

rise time = (time at upper threshold point - time at lower threshold
point)

If the horizontal scaling is questionable when this measurement is made
an "error 11" is placed in the error queue,

:MEASure:RISstime

QUTPUT 707;*:MEAS:RIS"
:MEASure:RiSetime?
[:MEASure:RiSetime] <value> <NL>

Where:

<value > 1= rise time in seconds {exponential - NR3 format)

DIM Rs$[50]

QUTPUT 707;":MEAS:RIS?"
ENTER 707;Rs$

PRINT Rs$

Measure Subsystem
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[

SCRatch command

The :MEASURE:SCRATCH command clears the measurement results
from the oscilloscope display.

Command Syntax: :MEASure:SCRatch

Example:  QUTPUT 707, MEASURE: SCRATCH"

Measure Subsystem HP 54502A
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SOURce

Command Syntax:

Query Syntax:

Returned Format:

HP 54502A
Programming

Exampie:

Exampie;

SOURce

command/query

The :MEASURE:SOURCE command selects the source(s) for the
measuretments. The source specified will become the source for the
Measure subsystern commands,

- Two sources can be specified with this command. All measurements.

except DELLAY are made on the first specified source. The DELAY
measurement will use two sources if two have been specified. If only one
source is specified the DELAY measurement will use that source for both
of its parameters.

The SOURCE query returns the current source selection. [f the specified
sources are different both will be returned, otherwise one source will be
returned,

‘MEASUre: SOURce < source! > [, <source2> ]

Where:

<sourcel> and <sourceZ> = {CHANnel{1 | 2} | FUNCHon{t | 2} |
WMEMory{1 | 2] 3| 4}}

QUTPUT 707;":MEASURE: SOURCE CHANNEL1, WMEMORY 1"
MEASUre:SOURce?
[:MEASure:S0OURce] <sourcet > [, <source2>]<NL>

Where:

<spurcel > and <source2> = {CHANnel{1 |2} | FUNCtion{1 | 2} |
WMEMory{1 | 2 | 3 | 4}}

DiM Sreg50]

OUTPUT 707, MEAS: SOUR?"
ENTER 707;Src%

PRINT 8rc$

Measure Subsystem
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STATistics

Command Syntax:
Example:

Query Syntax:
Heturned Format:

Example;

Measure Subsystem
14-40

command/query

The :MEASURE:STATISTICS command allows the statistics mode to be
controlied. When this mode is on, and the measuremenis are in the
continuous mode, the min, max, avg, and current measurement will be
shown as the active measurements. If a RESULTS query is executed, all
of the displayed data will be returned to the controller.

The STATISTICS query returns the current mode.

Note

“Average” will be replaced by "pass ratio" when limit test is
selected and “after failure” is set fo continue. Pass rafio lists the
percentage of times g certain test passed.

:MEASure: STATistics {{ON | 1} |{OFF | 0}}
QUTPUT 707;" MEASURE:STAT ON*
:MEASure: STATistics?

[:MEASure:STATistics] {1 | 0} <NL>
DIM S1t$150]

QUTPUT 707, MEASURE: STAT?"
ENTER 707;51$

PRINT S1t$
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TDELta

Query Syntax:

Returned Format:

HP 54502A
Programming

Exampie:

TDELta

query

The :MEASURE:TDELTA query returns the time difference between
the start and stop time markers, that is:

Tdelta = Tstop - Tstart

where Tstart is the time at the start marker and Tstop is the time at the
stop marker

:MEASure: TDE(ta?
[:MEASure: TDELta] <value> <NL>

Where:

<value > 1= difference between start and stop markers {exponential - NR3 format)

DIV Tdi$[50]

QUTPUT 707;:MEASURE: TDELTA?"
ENTER 707;TdI$

PRINT TdI$

Measure Subsystem
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TMAX

TMAX query

The :MEASURE:TMAX query returns the time at which the first
maximum voltage occurred.

Query Syntax:  MEASure; TMAX?
Returned Format:  ;:MEASure:TMAX] <time at max voltage > <NL>

Example: DM Tmx$[50]
QUTPUT 707 MEASURE: TMAX?"
ENTER 707: Tmx$
PRINT Tmx$

Measure Subsystem HP 54502A
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TMIN

Query Syntax:

Returned Format:

HP 54502A
Programming

Example:

TMIN

The :MEASURE:TMIN query returns the time at which the first
minimum voltage occurred.

MEASure: TMIN?
[:MEASure:TMIN] <time at min voltage > <Nl >

DM Tmn$[50]

OUTPUT 707;" MEAS: TMIN?"
ENTER 707;Tmn$

PRINT Trng

query

Measure Subsystem
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TSTArt

TSTArt command/query

The :MEASURE:TSTART command moves the start marker to the
specified time with respect (o the {rigger time.

The TSTART query returns the time at the start marker.

Note

The short form of this command does not follow the defined
convention. The short form "TST" is the same for TSTART and
TSTOPF, so be careful not to send this form for the TSTART
command. Sending "TST" will produce an error.

Command Syntax: - :MEASure:TSTArt <start marker time >

Where:

< start marker time > 11 = time at start marker in seconds (exponential - NR3 format)
Example: OUTPUT 707;:MEASURE:TSTART 30 NS
Query Syntax: MEASure:TSTAR?
Returned Format, [:MEASure:TSTAr] <value > <NL>

Where:

<value > :: = tirme at start marker in second (exponential - NR3 format)

Example: DM Tsi$
CUTPUT 707, MEASURE: TSTART?"
ENTER 707;Tst$
PRINT Tst$

Measure Subsystem HP 545024
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TSTOp

Command Syntax:

Example:
GQuery Syntax:

Returned Format:

Example:

HP 54502A
Programming

TSTOp

command/query

The :MEASURE:TSTOP command moves the stop marker {o the
specified time with respect to the trigger time.

The TSTOP query returns the time at the stop marker.

Note

The short form of this command does not foliow the defined
convention. The short form "TST" is the same for TSTART and
TSTOP, so be careful not to send this form for the TSTOP
command. Sending "TST" will produce an error.

MEASUre:TSTOp <stop marker fime >

Where:

<siop marker time> == time at stop marker in seconds
QUTPUT 707 MEAS; TSTOP 40 N&”

MEASure: TSTOR?

{:MEASUre:TSTOp] <vaiue > <NL>

Where:

<value > 1= time at stop marker In seconds (exponential - NR3 format)

DM Tst$[50]

QUTPUT 707" MEASURE. TSTOP?
ENTER 707, Tst$

PRINT Tst$

Measure Subsysiem
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TVOLL query

When the :MEASURE:TVOLT query is sent, the displayed signal is
searched for the defined voltage level and transition. The time interval
between the trigger event and this defined occurrence is returned as the
response to this query.

The < voltage > can be specified as a negative or positive voltage. To
specify a negative voltage, use a minus (-) sign. The sign of <slope >
selects a rising (+) or falling (-) edge.

The magnitude of < occurrence > defines the occurrence to be reported.
For example, +3 will return the time for the third time the waveform
crosses the specified voltage level in the positive direction. Once this
voltage crossing is found, the oscilloscope will output the time af that
crossing in seconds, with the trigger point (time zero) as the reference.

if the specified crossing cannot be found, the oscilloscope outpuits
+9.99995E + 37. This will happen if the waveform does not cross the
specified voltage, or if the waveform does not cross the specified voltage
for the specified number of times in the specified direction,

Query Syntax: :MEASure:TVOLY? <voltage>, <slope > <occurrence >

Where:

<voliage > 1= voitage level the waveform must cross. This can be a positive or
negative voltage.

<slope > = direction of waveform when <voltage > is crossed riging {sp or +} or
tatling ()

< peourtence > 1= number of crossing 1o be reported (if one - first crossing reported,
if two - second orossing is reporied, etc.)

Measure Subsystem HP 54502A
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TVOLt

Returned Format:  [:MEASure:TVOLL <time > <NL>

Where;
<time> = time in seconds of specified voltage crossing {exponential - NR3 format)

Example:  DIM Tvit${s0]
OUTPUT 707;"MEASURE:TVOLT? -.250, 43"
ENTER 707;Tvit$
PRINT Tvits

HP 54502A Measure Subsystem
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UNITs

UNITs

Command Syntax:
Exampie:

Query Syntax:
Returned Format:

Example;

Measure Subsystem
14-48

command/query

The :MEASURE:UNITS command sets the measurement threshold units
when the user defined measurement mode is selected. The UNITS can be
set to PERCENT or VOQLTS..

The UNITS query returns the currently selected units,

:MEASure:UNITs {PERCent | VOLTs}
OUTPUT 707;"MEASURE:UNITS PERCENT"
sMEASure:UNITs?

[:MEASure:UNITs] {PERCent | VOLTs} <NL >

DM Lint${50]

QUTPUT 707" MEASURE: UNITS?"
ENTER 707:Unt$

PRINT Unt$
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UPPer

Command Syntax:

Example:
Query Syntax:

Returned Format:

Example:

HP 54502A
Programming

UPPer

command/query

The :MEASURE:UPPER command sets the upper measurement
threshold.

Note

The measure UNITS should be set prior to sending this value.

The UPPER query returns the value of the upper measurement threshold.

‘MEASure:UPPer <value >

Where:

<value > ;1 = upper threshold vaiue in percent or volts
OUTPUT 707, MEAS: UPPER g0

‘MEASure: UPPer?

[:MEASure:UPPer} <upper_threshoid value > <NL>

Where:

< upper_threshold value > ;1= upper threshold value in percent or volis (exponential -
NR3 format)

DIM Upp$[50]

QUTPUT 707 MEAS: UPP?"
ENTER 707;Upp$

PRINT Upp$

Measure Subsystem
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VAMPIitude

VAMPIlitude

Command Syntax:
Example:
Query Syntax:

Returned Format:

Example:

Measure Subsystem
14-50

command/query

The MEASURE:VAMPLITUDE command places the instrument in the
continuous measurement mode and staris a Vamplitude measurement,

The VAMPLITUDE guery returns the difference between the top and
base voltage of the displayed signal. The VAMPLITUDE value will not
pormally be the same as the Vp-p value if the input signal is a pulse.

The Vamplitude value is caleulated with the formula;
Vamplitude = Vtop - Vhase

:MEASure: VAMPlitude

OUTPUT 707 MEAS:VAMP"

‘MEASUre: VAMPltude?
[:MEASure:VAMPlitude] <value > <NL>

Where:

<value > = difference between top and base voltages {exponentiai - NR3 format)

DiM Vmp$[50]

QUTPUT 707, MEASURE:VAMPLITUDE?
ENTER 707,Vmp$

PRINT Vmp$
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VAVerage

Command Syntax:
Example:

Query Syniax:

Returned Format:

Exampie:

HP 54502A
Programming

VAVerage

command/query

The :MEASURE:VAVERAGE command places the instrument in the
continuous measurement mode and starts a Vaverage measurement.

The VAVERAGE query calculates the average voltage over the
waveform or the displayed data points.

‘MEASure:VAVerage

OUTPUT 707, MEAS: VAV
‘MEASure:VAVerage?

[MEASure:VAVerage] <avg_value> <NL>

Where:
<avg_value> ! = calculated average voltage (exponential - NR3 format)

DIM VW8[50]
OUTRUT 707, MEAS:VAV?"
ENTER 707, W$

PRINT W§

Measure Subsystem
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VBASe

VBASe

Command Syntax:
Example:
Query Syntax:

Returned Format:

Example:

Measure Subsystem
14-52

command/query

The :MEASURE:VBASE command places the instrument in the
continuous measurement mode and starts a Vbase measurement.

The VBASE query measures and outputs the voltage value at the base of
the waveform. The base voltage of a pulse is normally not the same as the
minimum value,

‘MEASuUre:VBASe

QUTPUT 707;:MEAS:VBASE”
:MEASure:VBASe?

[ MEASure:VBASe] <value> <NL>

Where:

<value> ::= voltage at base of selected waveform {exponential - NR3 format)

DIM Vbs${50}

QUTPUT 707 MEASURE:VBASE?"
ENTER 707;Vbs$

PRINT Vbs$

HP 54502A
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VDELta

Query Syntax:

Returned Format:

HP 545024,
Programming

Example:

VDELta

query

The :MEASURE:VDELTA query outputs the voltage difference between
VMarker 1 and VMarker 2. No measurement is made when the
VDELTA query is received by the oscilloscope. The delta voltage value
that is output is the current value. This is the same value as the front
panel delta V.

VDELTA = Voitage at VMarker 2 - Voltage at VMarker 1

:MEASure:VDEL1a?
[MEASure:VDELta] <vaiue> <NL>

Where:

<value> ;1= delta V vaiue in volts (exponential - NR3 format)

DiM vdi$[50]

QUTPUT 707, MEAS:VDELTA?"
ENTER 707;Vdi$

PRINT VdIi$
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VFiFty

VFIFty | | command

The MEASURE:VFIFTY command instructs the oscilloscope to find the
top and base values of the specified waveforms, then places the voltage
markers at the 50% voltage point on the specified source(s).

If only one source has been specified with the source command, the
VFIFty command sets both voltage markers (VMarker 1 and VMarker 2)
to the 50% voltage level on that source.

If two sources are specified with the source command, VMarker 1 is set to
the 50% level of the first specified source and VMarker 2 is set to the 50%
level of the second specified source.

There is no query form of this command.

Command Syntax: :MEASure:VFIFty

Example:  OUTPUT 707, MEASURE:VFIFTY*

Measure Subsystem ‘ HP 545024
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VMAX

Command Syntax:
Example:
Query Syniax:

Returned Format:

Exampie:

HP 54502A
Programming

VMAX

command/query

The :MEASURE:VMAX command places the instrument in the
continuous measurement mode and starts a Vmax measurement.

The VMAX query measures and outputs the absolute maximum voltage
present on the selected waveform.

‘MEASure:VMAX

OUTPUT 707;": MEAS:VMAX"
MEASure: VMAX?
[:MEASure:VMAX] <value> <NL>

Where:

<value > 1= maximum voltage of selected waveform (exponential - NR3 format}

DIM Vmx$[50]

QUTPUT 707;": MEASURE:VMAX?"
ENTER 707;Vmx$

PRINT Vmx$

Measure Subsystem
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VMIN

VMIN

Command Syntax:
Example:
Query Syntax:

Returned Format:

Example:

Measure Subsystem
14-56

command/query

The :MEASURE:VMIN command places the instrument in the
continuous measurement mode and starts a VMIN measurement.

The VMIN guery measures and outputs the absolute minimuom voltage

present on the selected waveform.

:MEASure:YMIN

QUTPUT 707" MEAS:VMIN"
‘MEASure:VMIN?
[:MEASure:VMIN] <value> <NL >

Where:

<value > :1= minimum voltage value of the seiected waveform
{exponential - NR3 format)

DIM Vmn$[50]
OUTPUT 707;“MEASURE: VMIN?*
ENTER 707;Vmn$

PRINT Ymn$
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VPP

Command Syntax:
Example:
Query Syntax:

Returned Format:

Example:

HP 54502A
Programming

VPP

command/query

The :MEASURE: VPP command places the instrument in the continuous
measurement mode and starts a VPP measurement.

The VPP query measures the maximum and minimum voltages for the
selected source, then calculates the peak-to-peak voltage and outputs that
value, The peak-to-peak voltage (Vpp) is calculated with the formula:

Vpp = Vmax - Vmin

where Vmax and Vmin are the maximum and minimum voltages present
on the selected source.

‘MEASure:VPP

OUTPUT 707, MEAS:VPP"
‘MEASure:VPP?

{MEASure:VPP] <value> <NL>

Where:

<value > 11 = voltage peak to peak {exponential - NR3 format)

DIM Vp$[50}

OUTPUT 707;=MEAS:VPP?"
ENTER 707:Vp$

PRINT Vp$
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14-67




VRELative

VRELative

Measure Subsystem

14-58

command/query

The :MEASURE:VRELATIVE command moves the voltage markers to
the specified percentage points of their last established position. The last
established position is not necessarily on the currently displayed waveform.,

For example, after a :MEAS:VAMPLITUDE? query has been sent
VMarker 1 is located at the base (0%) of the signal and VMarker 2is at
the top (100%) of the signal. If the VRELATIVE 10 command was
executed, VMarker 1 is moved to the 10% level and VMarker 2 to the
90% level of the signal.

Any value between 0% and 100% can be used. If VRELATIVE ( is sent
the markers are not moved, because the command indicates 0%
movement from the current position.

As an example, when the following values are sent the markers are moved
to the following percentage values of their current position,

10 moves VMarker 1 to 10% and VMarker 2 to 0%
20 moves VMarker 1 to 209% and VMarker 2 to 80%
50 moves both markers to 50%

80 moves VMarker 1 to 20% and VMarker 2 to 80%
90 moves VMarker 1 to 10% and VMarker 2 to 90%

The starting position of the markers must be known for this command to
be meaningful. The markers can be set to a known position on the
sclected waveform using the :MEAS:VAMPLITUDE? gquery.

The VRELATIVE query returns the current relative position of
VMarker2 which is always in the range 50% through 90%.

Note

The VRELATIVE command does not affect the upper and
lower thresholds selected by the UPPER and LOWER
commands.

HP 54502A
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VRELative

Command Syntax: :MEASure:VRELative <percent>

Where:

<percent> = {0 through 100}
Example:  OUTPUT 707;:MEASURE VRELATIVE 20°
Query Syntax: :MEASure:VRELative?
Returned Format:  [:MEASure:VRELative] <value> <NL>

Where:

<value > = Vmarker 2 relative position in percent {50 through 100} {integer - NR1
format)

Example: DIM Vrig[s0;
QUTPUT 707;": MEAS:VREL?"
ENTER 707;Vri$
PRINT Vi

HP 54502A Measure Subsystem
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VRMS

VRMS

Command Syntax:
Example:
Query Syniax:

Returned Format:

Example:

Measure Subsystemn
14-80

command/query

The :MEASURE:VRMS command places the instrument in the
continuous measurement mode and starts 2 Vrms measurement.

The VRMS query measures and outputs the RMS voltage of the selected
waveform. The RMS voltage is computed using the data available on the
display.

Note

The RMS measurement is an AC RMS measurement. This
means that the average value of the waveform is subtracted from
each data point before RMS is computed.

:MEASure:VRMS

OUTPUT 707" MEAS:VRMS"
:MEASure: VRME?
[:MEASure:VERMS] <value> <NL>

Where:

<value > ;= rme voltage of displayed points {exponential - NR3 format}

DIM Vrm${50}

QUTPUT 707;":MEASURE:VRME?"
ENTER 707:Vrm$

PRINT Vrm$
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VSTArt

Command Syntax;

Example:
Guery Syntax:

Returned Format:

Example:

HP 54502A
Programming

VSTArt

command/query

The :MEASURE:VSTART command moves VMarker 1 to the specified
voltage. The values are limited to the currently defined channel, function,
OF memory range.

The VSTART query returns the current voltage level of VMarker 1.

Note

The short form of this command does not follow the defined
convention. The short form "VST" is the same for VSTART and
VSTOF, so be careful not to send this form for the VSTART
command. Sending "V8T" will produce an error.

:MEASure:VSTAr <voltage >

Where:

<voltage > ! = voltage value for Vmarker 1
QUTPUT 707;:MEAS:VSTA -10MV®
:MEASure:VSTArM?

[:MEASure:VSTAr] <value> <NL>

Where:

<value > i1 = voltage at VMarker 1 (exponential - NR3 format)

DIM Vst$i50]

QUTPUT 707, MEASURE:VSTART?
ENTER 707,Vst$

PRINT Vst$

Measure Subsystem
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VSTOp

VSTOp command/query

The :MEASURE:VSTOP command moves VMarker 2 to the specified
voliage.

The VSTOP query returns the current voltage level of VMarker 2.

Note

The short form of this command does not follow the defined
convention. The short form "VST" is the same for VSTART and
VSTOF, so be carcful not to send this form for the VSTOP
cormmand. Sending "VST" will produce an error.

Command Syntax: :MEASwe:VSTOp <voltage>
Where:
<vpltage > .= voltage value for Vmarker 2
Example: QUTPUT 707;“MEAS:VSTO -100MV"
Query Syntax: :MEASure:vVSTOp?
Returned Format:  [:MEASure:VSTOp] <value > <NL>

Where:

<vgiue > .= voltage at VMarker 2 (exponential - NR3 format}

Example:  DIM Vat$[50]
CUTPUT 707, MEASURE:VSTOP?"
ENTER 707, Vsi§
PRINT vst$

Measure Subsystem HP 545024
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VTIMe

Query Syntax:

Returned Format:

HP 54502A
Programming

Example:

VTiMe

query

The :MEASURE:VTIME guery retarns the voltage at a specified time.
The time is referenced to the trigger event and must be on screen,

MEASure:VTIMe? <time >

Where:

<time> i = displayed time from trigger in seconds
EMEASure:VTIMe] <value> <NL>

Where:

<value> 1= voltage at specified time (exponential - NR3 format)

DIM Vim$[50}

OUTPUT 707;":MEASURE:VTIME? .001"
ENTER 707:tm$

PRINT Vtm$

Measure Subsystem
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VTOP

VTOP

Command Syntax:
Example:
Query Syntax:

Returned Format:

Exampie:

Measure Subsystem
14-64

command/query

The :MEASURE:VTOP command places the instrument in the
contintous measurement mode and starts 2 Viop measurement.

The VTOP query returns the voltage at the top of a waveform.

MEASure:vVTOPR

OUTPUT 707;":MEASURE:VTOP*
:MEASure:VTOP?
[MEASure:VTOP] <value> <NL>

Where:

<value > ;= voliage at top of waveform (exponential - NR3 format)

DIM Vip$

OUTPUT 707;:MEASURE:VTOP?"
ENTER 707;Vip$

PRINT Vip$
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Timebase Subsystem 15
L

Introduction The TIMEBASE subsystem commands control the horizontal axis,
"X axis,” oscilloscope functions.

The TIMEBASE subsystem also contains the commands that control the
Timebase Window mode.

The Timebase Window mode allows a second timebase to be used. The
Window settings are WINDOW:DELAY (window position) and
WINDOW:RANGE (window width),
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Figure 15-1. Timebase Subsystern Commands Syntax Diagram
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delay value = A real number, maximum depends on sweep range.
range_value = A real number, 10 ns through 50 s (in a 1,2,5 sequence).

window_range = A real number, 500 ps to 50 s, value depends on the
main sweep setting.

Figure 15-1. Timebase Subsystermn Commands Syntax Diagram (Continued)
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DELay

Command Syntax:

Example:
Query Syntax:

Returned Format:

Example:

HP 54502A
Programming

DELay

command/query

The :TIMEBASE:DELAY command sets the timebase delay. This delay
is the time interval between the trigger event and the on screen delay
reference point, The delay reference point is the left edge of the display,
the right edge of the display, or center of the display, and is set with the
:TIMEBASE:REFERENCE command.

The DELAY query returns the current delay value.

‘TiMebase:DELay <delay>

Where:

<delay> 1= fime in seconds from trigger to on screen delay reference point.
Maximum value depends on time/division setting.

OUTPUT 707;" TIM: DEL 2M$"
‘TiMebase:DELay?
[:TiMebase:DELay] <delay> <NL>

Where:

<delay> = time from trigger to display reference in seconds. Display reference is
ieft, center, or right {exponential - NR3 format)

DiM DIS{50]
OUTPUT 707; TIMEBASE: DELAY?"
ENTER 707;Di$

PRINT DI$

Timebase Subsystem
15.3




MODE

MODE

Command Syntax:
Example:
Qluery Syntax:

Returmned Format:

Example:

Timebase Subsystem
15-4

command/query

The :TIMEBASE:MODE command selects the timebase mode. This
function is the same as the trigger menu Auto/Trig’'d key and the SINGLE
key on the front panel.

If the AUTO mode is selected, the unit will provide a bascline on the
display in the absence of a signal. If a signal is present but the oscilloscope
is not triggered, the display will be unsynchronized but wilinotbe a
baseline.

If the TRIGGERED mode is selected and no triggcr is present, the unit
will not sweep, and the data acquired on the previous trigger will remain
on screen.

If the SINGLE mode is selected the screen will be cleared and the
instrument will be stopped. The RUN command will arm the trigger, then
data will be acquired when the trigger is found. To make a single
acquisition a RUN command should be sent,

The MODE query returans the current mode.

:TIMebase:MODE {AUTO | TRiGgered | SINGle}
OUTPUT 707, TIM:MODE TRIGGERED"
TiMebase:MODE?

[ TiMbase:MODE] <mode > <NL>

<mode> 1= {AUTC | TRIGgered | SINGle}

DiM Mode$[30]

OUTPUT 707, "TIMEBASE:MODE?"
ENTER 707;Mode$

PRINT Mode$
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RANGe

Command Syntax:

Example:
Query Syntax:

Returned Format:

Example:

HP 545024
Programming

RANGe

command/query

The :TIMEBASE:RANGE command sets the full scale horizontal time in
seconds. The RANGE value is ten times the time per division.

The RANGE guery returns the current range value,

‘TIMebase: RAN.Ge < range >

<fange> 1= i0nsto 50 sina 1,2,5 sequence”
OUTPUT 707;" TIM:RANG 100 MS®

‘TiMebase:RANGe?

[TiMebase:RANGe] <range > <NL>

Where:

<range > ::= 10nsto 50 s (exponential - NR3 format)

DiM Rng${50]

OUTPUT 707; TIMEBASE: RANGE?"
ENTER 707:Rng$

PRINT Rng$

Timebase Subsystem
15-5




REFerence
[

REFerence command/query

The :TIMEBASE:REFERENCE command sets the display reference to
the left side of the screen, the right side of the screen, or to the center of
- the screen. :

The REFERENCE query returns the current display reference.

Command Syntax: :TiMebase:REFerence {LEFT | CENTer | RIGH!}
Example: OQUTPUT 707;% TIMEBASE REFERENCE LEFT
Query Syntax: TIMebase:REFerence?
Returned Format:  [TiMebase:REFerence] {LEFT | CENTer | RIGHt} <NL>

Example: DM RIB[30}
QUTPUT 707, TIMEBASE: REFERENCE?"
ENTER 707, RIS
PRINT Ri$

Timebase Subsystem HP 545024
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SAMPIle

Command Syntax:

Query Syntax:

Returned Format:

HP 54502A
Programming

Example:

Example:

SAMPle

command/query

The :-TIMEBASE:SAMPLE command controls the sampling mode of the
instrument. Realtime implies "Single-Shot" capture of data, which means
that a complete data record is collected on one trigger event. Repetitive
implies that the instrument is in a repetitive or equivalent time mode. In
this mode the data record is collected over multiple trigger events.

The SAMPle query returns the current sampling mode.

:TiMebase: SAMPle {REALtime | REPetitive}
QUTPUT 707, " TIMEBASE.SAMPLE REAL"
‘TiMebase: SAMPle?

[:TiIMebase:SAMPle] {REALtime | REPetitive} < NL>

DIM Smp$[20]

OUTPUT 707" TIMEBASE: SAMPLE?"
ENTER 707:8mp$

PRINT Smip$

Timebase Subsystem
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WINDow

WINDow

Command Syntax:
Example:

Query Syntax:
Returned Format:

Example:

Timebase Subsystem
15-8

command/query

The .TIMEBASE:WINDOW command controls whether or not the
second timebase is in use. I this command is set to ON the second
timebase is displayed on the bottom half of the screen. When the
Timebase Window is on, all measurements are taken on the second
{expanded) timebase,

When the Timebase Window is on the second timebase data can be
acquired over the HP-IB by sending the command
WAVEFORM:DATA?, however care must be taken in order to ensure
valid data is present when the data is requested.

The WINDOW query returns the current state of this command.

‘TiMebase:WINDow {{ON | 1} { {OFF | 0}}
OUTPUT 707" TIM:WIND 1°
TiMbase:WiNDow?

[ TIMebase:WINDow] {1 | 0} <NL>

DiM Tw$[50)

OUTPUT 707;": TIMEBASE:WINDOW?"
ENTER 707;"Tw$

PRINT Tw$

HP 54502A
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WINDow:DELay

AR
WiNDow:DELay (Position) command/query

The :TIMEBASE:WINDOW:DELAY command sets the timebase
window delay. The window delay actually sets the position of the timebase
window on the main sweep. The range for this command is determined by
the main sweep seconds/division and delay values. The value for this
command must keep the window on the main sweep display.

The WINDOW:DELAY query returns the current value.

Command Syntax: :TiMebase:WINDow:DELay <wid_delay>

Where:

«<wid_delay> 11 = time in seconds from trigger 1o on screen delay reference point.
Maximum value depends on time/division setting.

Example:  OUTPUT 707;"TIM:WIND:DEL 20 N&*
Query Syniax:  :TiMebase:WINDow:DELay?
Returned Format:  [TIMebase:WINDow:DELay] <wid_delay> <NL>

Where:

<wid_delay> 11 = current setting in seconds {exponential - NR3 format)

Example: DM Dy$[50]
OUTBUT 707, TIMEBASE:WINDOW: DELAY?"
ENTER 707;Dly$
PRINT Diy$

HP 54502A _ Timebase Subsystem
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WINDow:RANGe

WINDow:RANGe

Command Syntax:

Example:
Query Syniax:

Returned Format:

Example:

Timebase Subsystem
15-10

{Timebase) _ command/query

The :TIMEBASE:WINDOW:RANGE command sets the full scale
horizontal time in seconds for the second (expanded) timebase. The
RANGE value is ten times the time per division of the second timebase.

The WINDOW:RANGE query returns the current range value.

‘TiMebase: WINDow:RANGe <range >

Where:

<range > ::= 500 ps to 50 s {depends on main sweep setting)
QUTPLIT 707 TIMIWIND:RANG 100 NS"

[TiMebase:WINDow: RANGe?

[:TIMebase: WINDow:RANGe] <range > <NL>

Where:

<range> 1= 500 ps to 50 s {depends on main sweep setting) {exponential - NR2
format)

DM Wing$[50)

QUTPUT 707;": TIMEBASE:WINDOW: RANGE?"
ENTER 707, Wrng$

PRINT Wrng$
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Trigger Subsystem 16

introduction

HP 54502A

Programming

The commands in the TRIGGER subsystem are used to define the
conditions for a trigger. Many of the commands in the Trigger subsystem
are used in more than one of the trigger modes. If the command is a valid
command for a trigger mode that setting will be accepted. If the
command is not valid for a trigger mode an error will be generated.

You must be sure that the instrument is in the proper trigger mode for the
command being sent. The instrument can be placed in the trigger mode
from the front panel or over the HP-IB, One method of insuring the
instrument is in the proper trigger mode is to send the
‘TRIGGER:MODE command in the same program message as the
parameter to be set. As an example, send:

“TRIGGER:MODE TV,LEVEL 200 MV

This will place the instrument in the TV Trigger Mode and set the trigger
level to 200 mV. This is necessary because the LEVEL command is also
valid for the other trigger modes.

The Trigger modes are described on the next few pages prior to the
command syntax. Table 16-1 hsts the different TRIGGER subsystem
commands that are available for each trigger mode.

Note

Auto or triggered mode is selected with the TIMEBASE:MODE
command.

Trigger Subsystem
16-1




Table 16-1. Valid Commands for Specific Trigger Modes

EDGE PATTERN STATE DELAY v
CENTERED CENTERED CENTERED CENTERED CENTERED
COUPLING CONDITION CONDITION CONDITION CONDITION
HOLDOFF COUPLING COUPLING COUPLING COUPLING
LEVEL HOLDOFF HOLDOFF DELAY FIELD
PROBE LEVEL LEVEL DELAY:SLOPE HOLDOFF
SENSITIVITY LOGIC LOGIC DELAY:S0URCE LEVEL
SLOPE PATH PATH LEVEL LINE
SOURCE PROBE PROBE LOGIC OCCURRENCE
SENSITIVITY SENSITIVITY OCCURRENCE OCCURRENCE:SLOPE
5LOPE OCCURRENCE:SLOPE POLARITY
SOURCE OCCURRENCE:SOURCE | PROBE
PATH QUALIFY
PROBE SENSITIVITY
QUALIFY SOURCE
SENSITIVITY STANDARD
SLOPE
SOURCE
Note
Auto or triggered mode is selected with the TIMEBASE:MODE
command.
Trigger Subsystem HP 54502A
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The EDGE
Trigger Mode

HP 54502A
Programming

The Edge Trigger Mode is the easiest trigger mode to understand and use
from the front panel or over the HP-IB. This is {rue because the Edpe
Trigger Mode has the least number of parameters to be set. This
explanation of the trigger mode commands follows the front panel keys
very closely. Refer to the Front Panel Operation Reference for further
explanations of the trigger operation.

In this mode yon must set the trigger source, using the TRIGGER
SOURCE command. This selects the channel that the oscilloscope will
trigger on. The argument for this command is channell, channel2, or
external,

The next thing that must be set in this mode is the trigger level. This value
is sef using the LEVEL command and can be set for cach trigger source.
The trigger level values that are set in this mode are used for all modes
except TV Trigger Mode, or conversely, the LEVELS set in the
PATTERN, STATE, or DELAY modes will set the EDGE LEVELS as
well.

The trigger level is used in the PATTERN and STATE mode to define
the voltage that determines if the input voltage is a logic high or a logic
low for the logic triggers.

The next field to be set in the Edge Trigger Mode is the actual edge that
will create the trigger. This command is the SLOPE command and can be
set to POSITIVE or NEGATIVE for each of the sources.

The last setting in this mode is the Trigger Holdoff value. This value is
only used for the EDGE mode.

Trigger Subsystem
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The Pattern
Trigger Mode

Trigger Subsystem
16-4

This description of the Pattern Trigger Mode is also related to the front
panel keys. There are additional parameters in this mode that are not
used in the Edge Trigger Mode and one parameter that is carried over
from the edge mode. The one parameter that carriers over is LEVEL. I
the level command is used in this mode it will also change the level value
for that source in the Edge Trigger Mode,

The logic pattern for the Pattern Trigger Mode is set using the PATH and
LOGIC commands. The PATH command specifies which of the two
inputs is selected for the logic pattern. Once the path has been selected,
the pattern can be set using the LOGIC command. The LOGIC
command uses the arguments HIGH, LOW, and DONTCARE to set the
"trigger on" bit pattern.

The next command sets the "when" field on the front panel. This is set
with the CONDITION command. This command is used in several of the
trigger modes, therefore it has parameters that are not valid in this mode.
The valid parameters for the CONDITION command in the Pattern
Trigger Mode are: ENTER, EXIT, GT, LT, and RANGE.

When the command TRIGGER:CONDITION ENTER or
TRIGGER:CONDITION EXIT is sent the Entered or Exited parameter
is set on the front panel, When the GT or LT option is used a time value
must be sent to define the limit. When the RANGE option is used two
time values must be sent to define the lower and upper limit. The correct
syntax for the RANGE option is TRIGGER:CONDITION

RANGE, <range_low>,<range_high>.

Also, in the Pattern Trigger Mode, you can set the holdoff time using the
TRIGGER:HOLDOFF command.

HP 54502A
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The State
Trigger Mode

HP 54502A
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‘When the State Trigger Mode is sclected the TRIGGER:SOURCE
command is used to select the clock source. The syntax for selecting the
clock source is TRIGGER:SOURCE CHANNEL2.

After the clock source is selected, the correct edge for the clock can be
selected using the TRIGGER:SLOPE command which can be set to
NEGATIVE or POSITIVE.

Next the TRIGGER:PATH command can be used with the
TRIGGER:LOGIC command to set the three bit logic pattern to qualify
the clock trigger. These commands could be sent using the following
syntax "TRIGGER:PATH CHAN2;: TRIGGER:LOGIC LOW", or
"TRIGGER:PATH CHANZ; LOGIC LOW",

The TRIGGER:CONDITION command in the State Trigger Mode will
set the "is/is not present” state using the parameters TRUE for "is present”
and FALSE for "is not present.”

In this mode a holdoff value can be set as in most other modes.

Trigger Subsystem
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The Delay
Trigger Mode

Trigger Subsystem
16-6

In the Delay Trigger Mode the TRIGGER:QUALIFY command can be
used to select the EDGE, PATTERN, or STATE mode as a gualifier,
When the EDGE qualifier is selected all Edge parameters and commands
can be used to set the Source and Slope. When the PATTERN qualifier
is selected all Pattern commands can be used to set the pattern mode
parameters. When the STATE qualifier is selected all State commands
can be used to set the state mode parameters.

The next settings (in front panel order) are the delay settings. The
DELAY command is used to set the Time or Count parameter and the
amount of delay, To set the delay to time use the command
TRIGGER:DELAY TIME, < time >, and to set the delay to count use
the command TRIGGER:DELAY EVENT <number_events>,

If the trigger delay is set to Event {count) you can then set the delay
source and slope. To set the delay source use the command
"TRIGGER:DELAY:SOURCE CHANNEL?" and to set the delay slope
use the command "TRIGGER:DELAY:SLOPE POSITIVE".

Next (on the front panel) is the "trigger on" field. The values within this
field are set with the QCCURRENCE command. To set the number of
occurrences use the command syntax "TRIGGER:OCCURRENCE
3333". To set the source for the number of occurrences use the command
syntax " TRIGGER:QCCURRENCE:SOURCE CHANNEL?" and to set
the siope of the trigger occurrence use the command syntax
"TRIGGER:QOCCURRENCE:SLOFE NEGATIVE",

HP 54502A
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The TV Trigger The TV Trigger Mode is used for triggering on clamped television signals.
Mode This mode will allow you to seleet one of the TV signal frames and one of
the lines within that frame,

Once the TV Trigger Mode has been selected the Television Signal
Standard can be selected using the TRIGGER:STANDARD command.
The three parameters for this command are 525, 625, and USER. Any of
these modes allow you to select the source of the trigger signal and the
trigger level.

The source is set by sending the SOURCE command. The SOURCE
command allows the selection of channel 1 or 2 using the command
"TRIGGER:SOURCE CHANNELZ2",

The trigger level is set by sending the command " TRIGGER:LEVEL
<value>".

With the standard set to 525 or 625 the commands that can be used are
POLARITY, FIELD, and LINE. The POLARITY command can accept
NEGATIVE and POSITIVE as its parameters and sets the edge for the
trigger. The FIELD command uses 1 and 2 for its parameters which
select the first or second field of the television signal. The LINE
command parameters are different for the two standards, refer to the
command to determine the correct values.

The HOLDOFF value can also be set in the TV trigger mode, as in all
modes.

HP 54502A Trigger Subsystem
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When the "user defined” standard is selected, the source and level are set
in the same manner as before.

The QUALIFY command is used to set the "qualify on” field. This
command uses the parameters HIGH and LOW,

The edge defined by the QUALIFY command must occur within the
range of time values that are displayed in the next front panel field. The
TRIGGER:CONDITION RANGE command sets the greater than and
less than time values. In order to actually generate a trigger the qualified
conditions must be met within the specified time. To set the time values
send "TRIGGER:CONDITION RANGE, <gt_value>, <lt_value>",

The next field "trigger on" is set with the OCCURRENCE command and
OCCURRENCE:SLOPE command. To set the number of occurrences
send the command "TRIGGER:QCCURRENCE < number >" and to

. set the slope for the occurrences send the command
"TRIGGER:OCCURRENCE:SLOPE POSITIVE". The slope command
can also use NEGATIVE as a parameter,

The description for each of the commands will tell you in which modes
that command is valid.

See figure 16-1 for Trigger subsystem commands syntax diagram.

Trigger Subsystem HP 54502A
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Figure 16-1. Trigger Subsystem Commands Syntax Diagram
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atten_factor = A real number, 0.9 to 1000.

channel_pum = Aninteger, lor 2,

event_arg = An integer, 1 to 16000000.

gt_arg = A time value, 20 ns to 160 ms.

holdoff_time = A time value, 40 nsto 320 ms.

level_arg = A real number, specifying the trigger level in volts.

line_arg = An integer, 1 to 625 (depends on video STANDARD
selected).

lt_arg = A time value, 20 ns to 160 ms.

range_gt = A time value, 20 ns to 159.999 ms (value must be less than
range _lt).

range It = A time value, 30 ns to 160 ms (value must be greater than
range_gt).
time_arg = A time value, 30 ns to 160 ms.

accur_arg = An integer, 1 to 16060000.

Figure 16-1. Trigger Subsystem Commands Syntax Diagram (continued}

Trigger Subsystem HP 54502A

1612

Programming




CENTered

[
CENTered command

The " TRIGGER:CENTERED command sets the trigger level to centered
mode (at center graph) when the internal source is selected. This
command is not valid when external source is selected.

Note
To return to the ADJUST mode, specify a level with the
TRIGGER:LEVEL command.
Command Syniax: :TRIGger:CENTered
Example: QUTPUT 707;" TRIGGER:CENTERED"
HP 54502A Trigger Subsystem
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CONDition

CONDition

Trigger Subsystem
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command/query

The :TRIGGER:CONDITION command is valid in the PATTERN,
STATE, DELAY, and TV trigger modes. The function of the
CONDITION command in each of these modes is described below.

Time values entered using this command are rounded to the nearest 10 ns.-

In the Pattern Trigger Mode the valid arguments for the CONDITION
command are ENTER, EXIT, GT, LT, RANGE.

In the Pattern Trigger Mode the CONDITION command is used to
specify if the trigger will be generated upon entry o the specified logic
pattern, upon exiting the specified logic pattern, or if the pattern must be
present for a specified amount of time. The time in the pattern trigger
mode can be specified to be greater than a value (GT), less then a value
{LT), or between two values (RANGE),

These are the same settings that are specified using the front panel "when’
key in the Pattern Trigger Mode.

In the State Trigger Mode the valid parameters for the CONDITION
command are TRUE (is present) and FALSE (is not present).

In the Delay Trigger Mode the CONDITION command is valid when
PATTERN or STATE is selected as the qualifier. All arguments for this
command that are valid in the Pattern or State Trigger Modes are valid
here,

In the TV Trigger Mode the CONDITION command is used to set the
range of time values for the trigger to occur. This command is only valid
in the "nser defined” mode.

The CONDITION query returns the currently selected condition, for the
currently selected mode.

HP 54502A
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Command Syntax:
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Example: -

CONDition

‘TRIGger: CONDition < argument>

Where in PATTERN or DELAY:PATTERN mode:

<argument> ;1= {ENTer | EXIT | GT,<value> | LT, <value> |
RANGe,<range_gt>,<range_it>}

Where in STATE or DELAY:STATE mode:

<grgument> ;1= {TRUE | FALSe}

Where in TV mode:

<argument> 1= RANGe, <range_gt>,<range it>

Where:

<value> 1= 20 ngic 160 ms
<range_gi> 1= 20 ns to 159.993 ms {must be jess than range_it)
<range_it> ;= 30 ns to 160 ms (must be greater than range_gt)

OUTPUT 707:" TRIG:COND RANGE,22ms, 33ms”

Trigger Subsystem
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CONDition

Query Syntax:

Returned Format:

Example:

Trigger Subsystem
16-18

‘TRIGger CONDItlon?
[ TRIGger:CONDItion] <argument> <NL>

Where in PATTERN or DELAY PATTERN mode:

<argument:> = {ENTer | EXIT | GT, <value> | LT, <value> |
RANGe, <range_gt>,<range_it>}

Where in STATE or DELAY STATE mode:

<argument> = {TRUE | FALSa}

Where in TV mode:

<argument> = RANGe, <range_gt>,<range_lt>
Where:

<value> 1= 20 nsfo 160 ms
<range gt> 1= 20nsfo 158.999 ms {must be less than range_it)
<range > 1= 30 nsto 160 ms (must be greater than range_gt)

DiM Con$[50]

OUTPUT 707;"CONDITION?"
ENTER 707;Con$

PRINT Con$
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- COUPIling

Command Syntax:
Example:

Query Syntax:
Returned Format:

Example:

HP 54502A
Programming

COUPIing

command/query

The :TRIGGER:COUPLING command selects the input coupling for the
selected external trigger source. The coupling can be set to DC or
DCFifty. DCFifty places a fifty ohm load on the trigger input.

The COUPling query returns the current selection.

TRIGger: COUPling {DC | DCFifty)
QUTPUT 707, TRIGGER:COUPLING DC"
:TRIGger: COUPling?

[ TRIGger: COUPling] {DC | DCFifty} <NL >

OUTPUT 707" TRIG:COUP?"
ENTER 707;Mode$
PRINT Mode$

Trigger Subsystem
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DELay

DELay

Command Syntax:

Example:

Guery Syntax:

Returned Format:

Example;

Trigger Subsystemn
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command/query

The :TRIGGER:DELAY command is valid only in the Delay Trigger
Mode. This command allows you to set a delay value in either time or
number of events. In the time delay mode, this command specifics the
delay value in seconds. In the events delay mode, this command specifies
the delay value in number of trigger cvents,

The Delay query returns the current delay setting, -

:TRIGger:DELay {TIME, <time_value > | EVENt, <event_value >}
Where:

<time_value> ::= time of delay from 30 ns 0 160 ms
<event_vaiue > = number of events from 1 to 16000000

OUTPUT 707;" TRIGGER: DELAY TIME,1.23E-01"
‘TRIGger: DELay?
[:TRIGger:DELay] {TIME, <time_vaiue> | EVENt <event_value>}<NL>

Where:

<time_value> ::= time of delay from 30 ns to 160 ms
< event_value > = number of events from 1 to 16000000

DiM Value$[501

QUTPUT 707, TRIG:DELAY?"
ENTER 707;Value$

PRINT Vaiua$
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DELay:SLOPe

Command Syntax:
Example:

Query Syntax:
Returned Format:

Example:

HP 54502A
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DELay:SLOPe

command/query

The . TRIGGER:DELAY:SLOPE command sets the edge that will be
counted by the delay command. The parameters for this command are
NEGATIVE or POSITIVE. This command is valid in the Delay Trigger
Mode.

The DELAY:SLOPE query returns the current delay slope.

‘TRIGger:DELay:SLOPe {POSitive | NEGative}
QUTPUT 707, TRIG:DEL: SLOP POS"
‘TRIGger:DELay:SLOPe?

[ TRiGger:DELay:SL.CPe} {POSitive | NEGative} <NL>

DIM Tos$[50]

QUTPUT 707,"TRIGGER: DELAY:SLOP?"
ENTER 707, Tos$

PRINT Tos$

Trigger Subsystem
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DELay:SOURce
I

DELay:SOURce | command/query

The :TRIGGER:DELAY:SOURCE command sets the edge that will be
counted by the delay command. The parameters for this command are
CHANNELI1, CHANNELZ, and EXTERNAL. This command is only
valid in the Delay Trigger Mode.

The DELAY:SOURCE query returns the source of the delay in the Delay
Trigger Mode.

Command Syntax: TRIGger:DELay:S0OURce {CHANnel1 | CHANnel2 | EXTernal}
Exampie: OUTPUT 707;" TRIG: DEL: SOURCE CHANNEL2"
Query Syntax:  :TRiGger:DELay:SOURce?
Returned Format: [ TRiGgerDELay: SOURAce] {CHANnel1.] CHANnel2 | EXTernal} < NL>

Example:  DIM Tos${50]
QUTRUT 707,"TRIGGER DELAY . SOUR?
ENTER 707;Tos$
PRINT Tos$

Trigger Subsystem HP 54502A
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FIELd

Command Syntax:
Example:

Query Syntax:
Returned Format:

Example:
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FIELd

command/query

The :TRIGGER:FIELD command is only valid in the TV Trigger Mode.
This command is used to select the field of the TV signal when the
STANDARD is set to 525 or 625. The only valid parameters for this
command are 1 or 2. :

The FIELD query returns the current setting of the FIELD command.

‘TRIGger:FIELd {1 | 2}
OUTPUT 707" TRIGGER:FIEL 2
‘TRIGger:FIELA?
[:TRiGgerFELd] {1 |2} <NL>

DIM F$[50]
OUTRUT 707, TRIG:FIELD?"
ENTER 707;'F$

PRINT F$

Trigger Subsystem
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HOLDoff

HOLDoff

Command Syntax:

Examples:

Query Syntax:

Returned Format:

Example:

Trigger Subsystem
16-22

command/query

The ' TRIGGER:HOLDOFF command is valid in the Edge, Pattern,
State, apd TV Trigger Modes. This command will allow a holdoff by time
value to be entered.

The HOLIDOFF query returns the value of the holdoff for the current
mode.

TRIGger:HOLDo# {TIME, <holdoff_value> | EVENL, <event arg>}

Where:

<holdoff_value> :1= 40 ns to 320 ms rounded to nearest 20 ns increment.
<gvent_arg> 1= 1 to 16000000

QUTPUT 707" TRIGGER:HOLDOFF TIME, 216 US*
OUTPUT 707, TRIGGER:HOLDOFF EVENT 10"

‘TRIGger:HOLDo#H?
[:TRIGger:HOLDoH] {TIME, < holdoff value > | EVENL <event_arg>}<NL>

Where:

< holdoff_vajue > :1= 40 ns to 320 ms {exponential - NR3 format}
<gvent_arg> = 1 to 16000000 {integer - NRT format}

DIM Hog[50]

QUTPUT 707, TRIGGER:HOLD?"
ENTER 707;Ho$

PRINT Hog
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LEVel

LEVel command/query

The :TRIGGER:LEVEL command sets the trigger level voltage of the
active trigger. This command can be sent in any mode, however only two
_separate levels are stored. One value is kept for the TV Trigger Mode
and another value is kept for all other modes. I you are in the Pattern
Trigger Mode and set a trigger level value, that level will also be used for
the Edge, Staie, and Delay Trigger Modes. ‘

The LEVEL qguery returns the trigger level of the current trigger mode.

Command Syntax: :TRiGger:LEVel <level>

Where:

<jevel> 1= -140.0 volts to + 140.0 volts {maximum vajue depends on volts/division
and oifset settings).

Examples: OUTPUT 707, TRIGGERLEVEL .30"
OUTPUT 707;" TRIGGER:LEV 300MV"*
OUTPUT 707;" TRIG:LEV 3E-1*

Refer to appendix B for the syntax of using values with multipliers.

Query Syntax: :TRiGger:LEVel?
Returned Format: [[TRIGger:LEVel] <ievel> <NL>

Where:

<level> 1= trigger ievel in voits (exponential - NR3 format)

Example: DIM Tleve!$[30}
QUTPUT 707, TRIGGER:LEVEL?"
ENTER 707; Tievel$
PRINT Tlevel$

HP 54502A | Trigger Subsystem
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LINE

LINE

Command Syntax:

Example:
Query Syntax:

Returned Format:

Exampie:

Trigger Subsystem
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command/query

The ‘TRIGGER:LINE command is valid in the TV Trigger Mode when
the STANDARD selected is 525 or 625. If one of the these standards is
selected when the TV Trigger Mode is entered the line valne will be set in
that standard and selected field.

The LINE query returns the current line of the selected standard.

TRIGgerLINE <line_number>

Where:

<line_number> = 110625 ([depends on STANDARD and FIELD selection}.
OUTPUT 707, TRIG:LINE 22"

TRIGgerLINE?

[ TRIGgerLINE]} <iine_number:> <NL>

Where:

<line_number> = 110 625 ([depends on STANDARD and FIELD selection).
{integer - NR1 format)

DiM Ln$[501

OUTPUT 707, TRIGGERLINE?
ENTER 707;Ln$

PRINT Lng
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LOGic

Command Syntax:

Query Syntax:

Returned Format:
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Example:

Example:

LOGic

command/query

The :TRIGGER:LOGIC command is valid in the Patfern and State
Trigger Modes, as well as the DELAY Trigger Mode when qualifing by
PATTERN or STATE. The LOGIC command is used to specify the
relation between the signal and the defined voltage level that must exist
before that part of the pattern is considered valid. H the signalona
selected path is greater than the trigger level, that signal is considered
HIGH. Ifitis less than the trigger level, it is considered LOW,

The LOGIC query returns the last specified logic level of the currently
enabled path.

TRIGger:LOGIc {HIGH | LOW | DONTcare}
OUTPUT 707, TRIG:LOGIC DONT"

‘TRIGgerLOGIe?

[:TRIGger:LOGIc] {HIGH | LOW | DONTeare} <NL>

DIM L${50]

OUTPUT 707, TRIGGERLOGIC?"
ENTER 707:L$

PRINT L§

Trigger Subsystem
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MODE

MODE

Command Syntax:
Example:

Query Syntax:
Returned Format:

Example:

Trigger Subsystem
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command/query

The :TRIGGER:MODE command selects the trigger mode. The mode
command can be sent from any trigger mode.

‘The MODE query returns the currently selected trigger mode.

‘TRIGger:MODE {EDGE | PATTern | $TATe | DELay | TV}
OUTPUT 707, TRIGGER:MODE PATT*

TRIGgerMODE?

[:TRiGger:MODE] {EDGE | PATTern | STATe | DELay | TV} <NL>

DM Mode$[50]

QUTPUT 707; TRIGGERMODE?"
ENTER 707;Mode$

PRINT Mode$
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OCCurrence

Command Syntax:

Example:
Query Syntax:

Returned Format:

Example:
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OCCurrence

command/query

The :TRIGGER:OCCURRENCE command sets the number of trigger
events that must occur before the oscilloscope sweep is actually triggered.
This command is valid in the Delay Trigger Mode and in the TV Trigger
Mode.

The OCCURRENCE query returns the current value of occurrence if the
oscilloscope is in the Delay Trigger Mode, or in the TV Trigger Mode
with USER DEFINED selected.

:TRIGger:OCCurrence <oce _numbes >

Where:

<oes_number> 1= 110 18000000

QUTPUT 707" TRIGGER.OCC 14"
TRiGger:CCCurrence?

[ TRiGger.OCCurrence] <oce_number> <NL>

Where:

<pec_number> 1« 1to 16000000 (integer - NR1 format}

DIM Oc${50]

OUTPUT 707;* TRIGGER: OCCURRENCE?"
ENTER 707;0c$

PRINT Oc$

Trigger Subsystem
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OCCurrence:SLOPe

OCCurrence:SLOPe command/query

Command Syntax:
Example:

Guery Syntax:
Returmed Format:

Example:

Trigger Subsystem
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The 'TRIGGER:QCCURRENCE:SLOPE command sets the edge that
will be counted by the occurrence command. The parameters for this
command are NEGATIVE or POSITIVE. This command is valid in the
Delay Trigger Mode and the TV Trigger Mode.

The OCCURRENCE:SLOPE query returns the slope of the current
mode. ‘

‘TRiGgerOCCurrence: 8LOPe {POSitive | NEGative}
OUTPUT 707, TRIG:OCC:SLOP POS"

‘TRIGger: OCCurrence: SL.OPe?

[ TRIGgerOCCurrence: SLOPe] {POSitive | NEGative} <NL>

DIM Tos${50]

OUTPUT 707;"TRIGGER: OCCURRENCE: 5LOP?"
ENTER 707;Tos$

PRINT Tos$
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OCCurrence:SOURce

[ )
OCCurrence:SOURce command/query

The :TRIGGER:OCCURRENCE:SOURCE command sets the edge that
will be counted by the occurrence command, The parameters for this
command are CHANNEL1, CHANNEL2, and EXTERNAL. This
command is valid in the Delay Trigger Mode.

The OCCURRENCE:SOURCE query returns the source of the
occurrence in the Delay Trigger Mode.

Command Syntax: :Tﬂl@ger;bccurrence:souace {bHANneH | CHANRel2 | EXTemnal}
Example: OUTPUT 707, TRIG:OCC:SOURCE CHANNELZ
Query Syntax: TRIGger:OCCurrence:SOURce?
Returned Format: [ TRIGger:OCCurrence:SOURce] {CHANNel1 | CHANReI2 | EXTernal} <NL>

Example: DM Toss[50]
OUTPUT 707;"TRIGGER OCCURRENCE: SOUR?"
ENTER 707;Tos$
PRINT Tos$

HP 54502A Trigger Subsystem
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PATH

PATH

Command Syntax:

Example:
Query Syntax:
Returned Format:

Exampié:

Trigger Subsystem
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command/query

The :TRIGGER:PATH command is valid in the Pattern Trigger Mode,
State Trigger Mode, and Delay Trigger Mode when "qualify on" pattern or
state is selected. This command selects a pattern bit as the source for
fature logic commands.

The PATH query returns the current trigger source of the present mode.

‘TRIGger:PATH < path_name >

Where:

<path_name> 1= {CHANnel1 | CHANnel2 | EXTernal}
OUTPUT 707" TRIGGER: PATH CHANNELZ"

‘TRiGger PATH?

[:TRIGger:PATH] {CHANne!1 | CHANnel2 | EXTernal} <NL>

DIM Tp${50}

OUTPUT 707 TRIG:PATH?"
ENTER 707:Tp$

PRINT Tp$
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POLarity

Command Syntai:
Example:

Guery Syntax:
Returned Format:

Example:

HP 54502A
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POLarity

command/query

The :TRIGGER:POLARITY command is valid in the TV Trigger Mode,
It sets the polarity for the trigger when the STANDARD is set to 525 or
625. The valid parameters for this command are POSITIVE and
NEGATIVE,

The POLARITY query will return the current polarity setting.

‘TRIGger:POLarity {POSitive | NEGative}
OUTPUT 707" TRIGGER:POL NEGATIVE"
TRIGger:POLarity?

[ TRIGger:POLarity] {POSitive } NEGative} <Ni.>

DIM Tp$[50]

OUTPUT 707;* TRIG:POL™
ENTER 707, Tp$

PRINT Tp$

Trigger Subsystem
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PROBe

PROBe

Command Syntax:

Exampile:
Query Syntax:

Returned Format:

Example:

Trigger Subsystemn
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command/gquery

The :TRIGGER:PROBE command is valid only for external triggers. It
specifies the attenuation factor for the external trigger probe.

The PROBE query returns the current setting.

:TRIGger:PROBe <atten_factor>

Where:

< atten_factor> 1= .8 to 1000 {exponential - NR3 format)
QUTPUT 707, TRIGGER:PROBE 10"

‘TRIGger:PROBe?

['TRIGger:PROBe! <atten_factor> <NL>

Where:

<atten_factor> ;1= 91t0 1000 {exponential - NR3 format)

DIM At${80]

CUTPUT 707;" TRIG: PROB?
ENTER 707;Af$

PRINT Af§
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QUALIfy

S
QUALIfy command/query

The :TRIGGER:QUALIFY command is valid in the Delay and TV
Trigger Mode. The parameters for this command when in the Delay
Trigger Mode are:

s+ EDGE
¢ PATTERN
¢« STATE

The parameters for this command when in the TV Trigger Mode are:
« LOW
« HIGH
The QUALIFY query returns the current setting of the QUALIFY
command in the currently selected mode.

Command Syntax: TRiGger:QUALIfy <quality_parameter>
Where in Delay Trigger Mode:

<qualify_parameter > ;1= {EDGE | PATTern | STATe}

Where in TV Trigger Mode:

<qualify_parameter > ::= {LOW | HIGH}

Example: OUTPUT 707;~ TRIGGER: QUALIFY PATT

HP 54502A Trigger Subsystem
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QUALIfy

Query Syntax:
Returned Format:

Exampie:

Trigger Subsystem
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TRiGgerQUALIfy?
[:TRiGger:QUALIfy] {EDGE | PATTern | STATe | LOW | HIGH} <NL>

DIM T$[50]

OUTPUT 707;% TRIG: QUALIFY?"
ENTER 707;Tg$

PRINT Tq$
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SENSItivity

Command Syntax:
Example:

Query Syntax:

‘ Returned Format;

Example:
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SENSitivity

command/query

The :TRIGGER:SENSITIVITY command sets the trigger sensitivity for
the selected source. NORMAL corresponds to noise reject off and LOW

- corresponds to noise reject on,

The SENSITIVITY query returns the current sensitivity for the currently
selected source.

Note

Trigger sensitivity cannot be set for the EXTERNAL trigger
source.

TRiGger:SENSitivity {NORMal | LOW}
QUTPUT 707, TRIGGER: SENSITIVITY LOW®
TRIGger: SENSitivity?

{-TRIGger:SENSitivity] {NORMat | LOW} <NL>

QUTPUT 707, TRIG:SENS?*
ENTER 707;Sens$
PRINT Sens$

Trigger Subsystem
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SLOPe

S1L.OPe

Command Syntax:
Example:

Guery Syntax:
Returned Format:

Example:

‘Trigger Subsystem
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command/query

The :TRIGGER:SLOPE command specifies the slope of the edge for the
trigger. The SLOPE command is valid in the Edge Trigger Mode, State
Trigger Mode, and Delay Trigger Mode when EDGE or STATE is
selected as the qualifier.

The SLOPE query returns the curreat slope for the currently select
trigger mode. :

‘TRIGenSLOPe {NEGative | POSitive}
OUTPUT 707, TRIGGER: SLOPE POSITIVE"
‘TRIGger:SLOPe?

[ TRIGger:SLOPe} {POSItive | NEGative} <NL.>

BIM Ts${50]

QUTPUT 707, TRIG:SLOP?"
ENTER 707,7s%

PRINT Ts3
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SOURce

Command Syntax:

Query Syntax:

Returned Format:
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Example:

Example:

SOURce

command/query

The TRIGGER:SOURCE command selects the channel that actually
produces the trigger. The SOURCE command is valid in the Edge
Trigger Mode, State Trigger Mode, Delay Trigger Mode, and TV Trigger
Mode. In the Delay Trigger Mode this command is valid when EDGE or
STATE is selected as the qualifier.

The SOURCE query returns current source for the selected trigger mode.

‘TRIGger:30OURce {CHANne!1 | CHANNel2 | EXTernal}
OUTPUT 707" TRIGGER:SOURCE CHANZ"

‘TRIGger:SOURce?

[:TRIGger:SOURce} {CHANRelT | CHANnel2 | EXTernal} < Ni.>

DIM Sre$i30]

QUTPUT 707, TRIGGER: SOURCE?"
ENTER 707;8rc$

PRINT Src8
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STANdard

STANdard

Command Syntax:
Example:

Query Syntax:
Returned Format:

Example:

Trigger Subsystem
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command/query

The :TRIGGER:STANDARD command selects the television signal
standard to be used in the TV Trigger Mode. The valid parameters for
this command 525, 625, and USER (defined).

The STANDARD query returns the currently selected standard.

‘TRiGger: STANdard {526 | 625 | USER}
QUTPUT 707, TRIGGER:STAN USER"

‘TRIGger: STANdard?

[:TRiGger:STANdard] {525 | 625 | USER} <NL>

DiM Ts$[50]

QUTPUT 707" TRIG: STANDARD?"
ENTER 707, Ts$

PRINT Ts$
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Introduction
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The WAVEFORM subsystem is used to transfer waveform data between
a controller and the HP 54502A’s waveform memories. The waveform
record is actually contained in two portions, the waveform data and the
preamble. The waveform data is the actual data acqnired for each point
in the specified source, The preamble contains the information for
interpreting the waveform data. This includes the number of points
acquired, format of acquired data, and type of acquired data. The
preamble also contains the X and Y increments, origins, and references
for the acquired data, so that the raw data can be translated to time and
voltage values.

The values set in the preamble are determined when the :DIGITIZE
command is executed or the front panel store key is pressed. The
Preamble values are based on the settings of variables in the ACQUIRE
subsystem or the front panel setup if the store key is pressed. Although the
preamble values can be changed with a controller, the way the data was
acquired cannot be changed. Changing the preamble values cannot
change the type of data that was actually acquired, the number of points
actually acquired, ete. Therefore, extreme caution must be used when
changing any waveform preamble values to ensure the data will still be
useful. For example, setting POINTS in the preamble to a value different
from the actual number of points in the waveform will result in inaccurate
data.

The waveform data and preamble must be read (by the controller) or sent
(to the HP 34502A) with two separate commands, DATA and
PREAMBLE.

Sending consecutive :DIGITIZE commands may improve the data
throughput. Refer to the Root Level Command :DIGITIZE for more
information, .

Waveform Subsystem
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Data

Acquisition

Types

Normal
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There are four types of waveform acquisition that can be selected with the
ACQUIRE:.TYPE command. The four types are NORMAL,
AVERAGE, ENVELOPE, and RAWDATA. When the data is acquired
using the DIGITIZE command the data is placed in the channel buffer of
the specified source except during a RAWDATA acquisition. During a
RAWDATA acqguisition, data is placed in a special rawdata buffer,

After a DIGITIZE command the instrument is stopped. If the instrument
is restarted, over the HP-IB or the Front Panel, the data acquired with the
DIGITIZE command will be overwritten.

Note

The on-screen time is divided into a specific number of
horizontal time points as defined by the AACQUIRE:POINTS
command. Each of these increments in time is referred to as.a
time bucket with each time bucket having a fived time associated
with if. -

Normal data consists of the last data point (hit) in each time bucket. This
data is transmitted over HP-IB in a linear fashion starting with time
bucket 0 and going through time bucket n-1, where nis the number
returned by the WAVEFORM:POINTS query. Time buckets that don’t
have data in them return -1. Oaly the magnitude values of each data potat
are transmitted, the time values correspond to the position in the data
array. The first voltage value corresponds to the first time bucket on the
ieft of the CRT and the last value corresponds to the next to last time
bucket on the right side of the CRT.

HP 54502A
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Average

Envelope
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Average data consists of the average of the first n hits in a time bucket,
where n is the value returned by the ACQUIRE:COUNT query. Time
buckets that have fewer than n hits return the average of what data they do
have. If the :ACQUIRE:COMPLETE parameter is set to 100% then each
time bucket must contain the number of data hits specified with the
:ACQUIRE:COUNT command. Again, if a time bucket doesn’t have any
data in i, it will return ~1. This data is transmitted over the HP-IBin a
linear fashion starting with time bucket 0 and proceeding through time
bucket #-1, where n is the aumber returned by the
WAVEFORM:POINTS query. The first value corresponds to a point at
the left side of the screen and the last value is one point away from the
right side of the screen.

Envelope data consists of two arrays of data, one containing the minimum
of the first = hits in each time bucket and the other containing the
maximum of the first p hits in each time bucket, where n is the value
returned by the ACQUIRE:COUNT query. If a time bucket does not
have any hits in i, then -1 is returned for both the minimum and maximum
values. The two arrays are transmitted one at a time over the HP-IB
linearly, starting with time bucket 0 {on the left side of the CRT) and
proceeding through time bucket m-1, where m is the value returned by the
WAVEFORM:POINTS query. The array with the minimum values is
sent first. The first value of each array corresponds to the data point on
the left of the CRT. The last value is one data point away from the right
side of the CRT.

The data is transferred from the channel buffer to a controller using the
WAVEFORM:DATA query.,

Data is transferred into the instrument from a controller using the
WAVEFORM:DATA command. Envelope data can be transferred into
Waveform Memories 1 and 3, if WMEMORY 1 1s specified as the source,
or Waveform Memories 2 and 4 if WMEMORY 2 is specified as the
source. The data is then transferred as two arrays. If Waveform Memory
1is specified as the source, the first array is transferred into Waveform
Memory 1 and the second array is transferred into Waveform Memory 3.
If waveform Memory 2 is specified as the source, the first array is
transferred in Waveform Memory 2 and the second array is transferred
inte Waveform Memory 4, The data type is then changed to normal for
cach of the waveform memories.

Waveform Subsystemn
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Data
Conversion

Conversion from
Data Value to
Voltage

Conversion from
Data Value to Time
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Rawdata consists of the last data point {hit) in each time bucket. This
data is transmitted over HP-IB in a linear fashion starting with time
bucket 0 and going through time bucket n-1, where n is the number

_returned by the WAVEFORM:POINTS query. Time buckets that don’t

bave data in them return -1. Only the magnitude values of each data point
are transmitted, the time values correspond to the position in the data
array. The first voltage value corresponds to the left-most time bucket
and the last value corresponds to the right-most time bucket. These time
backets may or may not be on screen.

Data sent from the HP 54502A must be scaled for useful interpretation.
The values used to interpret the data are the X and Y references, X and Y
origins, and X and Y increments. These values are read from the
waveform preambile,

The formula to convert a data value from waveform memories 1-4 or
channels 1-2 to a voltage value is: '

voltage = [{data value - yreference)*yincrement] + yorigin

The time value of a data point can be determined by the position of the
data point. As an example, the third data point sent with XORIGIN = 16
ns, XREFERENCE = 0, and XINCREMENT = 2 ns. Using the
formula:

time = [(data point number - xreference)*xincrement] + xorigin
would result in the following calculation:

time = [(3-0)*2ns] + 16ns = 22 ns.

HP 54502A
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Data Format for  There are four formats for transferring waveform data over the HP-1B.
HP-IB Transfer These formats are WORD, BYTE, COMPRESSED, and ASCIL

WORD, BYTE, and COMPRESSED formatted waveform records are
transmitted using the arbitrary block program data format specified in
IEEE 488.2. ASCII format block data does not use a block header.

When you use this format, the ASCII character string "#8 <DD..D>"is
sent before the actual data. The 8 indicates how many <D >’s will follow.
The <D >’s are ASCII numbers, which indicate how many data bytes will
follow, '

For example, if 512 points were acquired the Block Header "#800000512"
would be sent. The 8 indicates that eight length bytes follow, 512 indicates
that 512 data bytes (binary) follow.

WORD Format Inthe WORD format the number of data bytes is twice the number of
words (data points). The number of data points is the value returned by
the ‘WAVEFORM:POINTS? query. The number of data bytes is followed
by a sequence of bytes representing the data points, with the most
significant byte of each word transmitted first. In this format the data is
shifted so that the most significant bit after the sign bit contains the most
significant bit of the data. ¥ there is a hole in the data, it will be
represented by the 16-bit vaiue of -1. The range of data in the WORD
format is from 0 to 32640,

WORD format is useful in applications where the information is read
directly into an integer array in a controlier.

Word and ASCH formatted data returns the most accurate data values.

HP 54502A Waveform Subsystem
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BYTE Format BYTE format allows only seven bits to be used to represent the voltage
values, with the first bit being the sign bit. If there is a hole in the data, it
is represented by a value of -1.

BYTE formatted data will transfer over the HP-IB faster than WORD
formatted data, since one byte per point is transferred in BYTE format
and two bytes per point are transferred in WORD format. BYTE
formatted data has less resolution than WORD formatted data.

COMPRESSED  The number of bytes transmitted when the format is COMPRESSED is
Format thesame as the value returned by the WAVEFORM:POINTS? query.

Eight bits of resolution are retained in the COMPRESSED format. So
that a hole in the data may be represented, a data value of 255 is mapped
to 254, and 255 is used to represent a hole. This mode will give greater
vertical precision than BYTE formatted data, with faster transfer times

- than WORD formatted data, but will probably require more time once
transferred to be unpacked.

ASCIl Format ASCI formatted waveform records are transmitted one value at'a time,
separated by a comma. The data values transmitted are the same as the
values sent in the WORD FORMAT except that they are converted to an
integer ASCIT format (six or less characters) before being sent over the
HP-IB.

Waveform Subsystem HP 54502A
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Figure 17-1. Waveform Subsystem Commands Syntax Diagram
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channel_number = 1or2.

block_data_spec = A block of data in # format.
preambie_data = Refer to PREAMBLE command.
wmemory_number = An integer 1 through 4.

Figure 17-1. Waveform Subsystem Commands Syntax Diagram (continued)
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COUNt

COUNt query

The :WAVEFORM:COUNT gquery will always return a 1 in this
instrument. This query is only included, in this instrument, for
compatibility with other Hewlett-Packard instroments.

The value returned for this query has no meaning for the HP 54502A.

Query Syntax:  :WAVetorm:COLINt?
Returned Format:  [:wAVeform:COUN] 1 <NL>

Example: DM Cnt${s0]
OUTPUT 707, WAVEFORM:COUNT?*
ENTER 707;Cni$
PRINT Cnt$

HP 54502A Waveform Subsystem
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DATA

DATA command/query

The :WAVEFORM:DATA command causes the instrument to accept a
waveform data record over the HP-IB and store it in the previously
specified waveform memory. The waveform memory is specified with a
WAVEFORM:SOURCE command. Only waveform memories may have
waveform data sent to them.

Note

The format of the data being sent must match the format
previously specified by the waveforms preamble for the
destination memory,

The DATA query tells the instrument to output the waveform record

stored in the waveform memory or channel buffer, previously specified
with a :WAVEFORM:SOURCE command, over the HP-IB.

Command Syntax: :WAVeform:DATA <binary biock data in # format>

Query Syntax: :WAVeform:DATA?

Waveform Subsystem ' HP 54502A
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DATA

Returned Format:  [:WaAVeforrn:DATA] < binary biock length bytes > < binary block > <NL >

The following program moves data from the HP 54502A to the controller
and then back to the HP 54502A with the ‘WAVEFORM:DATA query

and command.
Example:
10 CLEAR 707
20 - 1 8ET UP ACQUIRE SUBSYSTEM
30 QUTPUT 707, ACQUIRE:TYPE NORMAL;COUNT 1,POINTS 512¢
40 QUTPUT 707:"DIGITIZE CHANNEL1" 1 STORE CHAN 1 DISPLAY TO WMEM1

50 QUTPUT 707;":SYSTEM:HEADER OFF;:EOI ON"
60 OUTPUT 707;"WAVEFORM: SOURCE CHANNEL1;FORMAT WORD" ISELECT WAVEFORM DATA

70 1 SOURCE AND QUTPUT FORMAT
80 OUTPUT 707;"WAVEFORM:DATA?

890 ENTER 707 USING “#,2A,8D"; Headers$ Bytes 1 READ LENGTH BYTE

100 Length = Bytes

110 Length = Length/2
120 ALLOCATE INTEGER Waveform(1:Length}

130 ENTER 707 USING "# W Wavetorm(*) i ENTER WAVEFORM DATA TO INTEGER ARRAY
140 ENTER 707 USING K, B"End$ 1 ENTER TERMINATOR
150 DIM Preamble${200]
160 OUTPUT 707, WAV:PREAMBLE?" 1 QUTPUT WAVE SOURCE PREAMBLE TO CONTROLLER
170 ENTER 707 USING "K";Preamble$ | ENTER PREAMBLE INTO CONTROLLER
180 GUTPUT 707, WAV:SOURCE WMEMORY4" ICHANGE SOURCE TO WMEMORY 4
180 QUTPUT 707 USING "#,K*;""WAVEFORM: PREAMBLE “;Preamble$! SEND PREAMBLE FROM
200 ! CONTROLLER TO WMEMORY 4
210 QUTPUT 707 USING "#,k": " WAVEFORM:DATA #800001024* ISEND HEADER
220 QUTPUT 707 USING "W WAVEFORM(™) 1 SEND WAVEFORM DATA TO WMEMORY 4
220 CUTPUT 707;":BLANK CHANNEL ; VIEW WMEMORY4"! TURN CHAN 1 OFF - WMEM 4 ON
230 END
Note

In program line 190, the space after
WAVEFORM:FREAMBLE and before the quote mark is
necessary.

HP 545024 Waveform Subsystem
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DATA
I

The following program moves unfiltered data from the HP 54502A to the
controller with the ;\WAVEFORM:DATA query.

Example:
10 CLEAR 707
20 I SET UP ACQUIRE SUBSYSTEM
30 OUTPUT 707, ACQUIRE: TYPE RAWDATA"
40 OUTPUT 707, DIGITIZE CHANNEL1" { STORE CHAN 1 DISPLAY TO CHAN 1 BUFFER

50 QUTPUT 707 SYSTEM:MEADER OFF;:ECI ON*

80 OUTPUT 707, WAVEFORM:SOURCE CHANNEL1*  ISELECT WAVEFORM DATA SQURCE
70 QUTPUT 707" WAVEFORM: DATAT*

80 ENTER 707 LISING "#,2A 8D" Headers$,Byies } READ LENGTH BYTE
90 Length = Byles
100 ALLOCATE INTEGER Wavaform(1:Length}
110 ENTER 707 USING "# ,B";Waveform(*) t ENTER WAVEFORM DATA TO INTEGER ARRAY
120 ENTER 707 USING “K,B";End$ ! ENTER TERMINATOR
130 DIM Preamble$[200] ]
140 QUTPUT 707;WAV.PREAMBLE?" 1 QUTPUT WAVE SOURCE PREAMBLE TO CONTROLLER
150 ENTER 707 USING *-K*;Preamble$ { ENTER PREAMBLE INTO CONTROLLER
160 END
Note

The HP 545024 will not accept unfiltered data. If you try to send
unfiltered data (RAWDATA acquisifion type data) back into the
HP 545024, an error message will appear on screen.

Waveform Subsystem HP 54502A
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FORMat

Command Syntax:

Query Syntax:

Returned Format:

HP 54502A
Programming

Example:

Example:

FORMat

command/query

The :\WAVEFORM:FORMAT command sets the data transmission
mode for waveform data cutput. This command controls how the data is
formatted on the HP-IB when sent from the HP 54502A.

When the ASCII mode is selected, the data is ASCH digits with each data
value separated by a comma.

WORD formatted data transfers as 16-bit binary integers in two bytes,
with the most significant byte of cach word sent first.

BYTE and COMPRESSED formatted data is transfered as 8-bit bytes.

The FORMAT query returns the current output format for transfer of
waveform data.

‘WAVetorm:FORMat {ASCii | WORD | BYTE | COMPressed}

QUTPUT 707,";WAV.FORMAT WORD"

‘WaVetorm:FORMat?

[:WAVeform:FORMat] < mode> <NL>

Where:

<mede > = {ASCIi | WORD | BYTE | COMPressed}

DIM Frnt$130]

OUTPUT 707, WAVIFORMAT?"
ENTER 707 Frmi$

PRINT Frmt$

Waveform Subsystem
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POINis

POINts

Query Syntax:

Returned Format:

Example:

Waveform Subsystem
17-14

query

The :WAVEFORM:POINTS query returas the points value in the
currently selected waveform preamble. The points value is the number of
time buckets contained in the waveform selected with the
WAVEFORM:SQOURCE command.

In most cases the number of time buckets actually acquired will be the
number of points set in the ACQUIRE subsystem. There are some sweep
speeds where the actual number of points will be less than requested.
These are shown below.

With the sweep speed set fo 1 ns per division the number of points
actually acquired will be 32, 64, 128, or 200

With the sweep speed set to 5 ns per division the number of points
actually acquired will be 32, 64, 128, 256, or 500.

With the sweep speed set to 10 ns per division the number of points
actually acquired will be 32, 64, 128, 256, 500, 512, or 1000.

‘WAVetorm:PQINis?
[:‘WAVeform:POINts] <value> <NL>

Where:

<value > ;= number of acquired data points {integer - NR1 format)

Dim Pe$[30]

QUTPUT 707;% WAV:POINTS?"
ENTER 707;Pts$

PRINT Pis$

HP 54502A
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PREamble

Command Syntax:

Query Syntax:

Returned Format:

HP 54502A
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PREamble

command/qguery

The :WAVEFORM:PREAMBLE command sends a waveform preamble
to the previously selected waveform memory in the instrument,

The PREAMBLE query sends a waveform preamble to the controller
from the waveform source.

Note

To get a correct preamble with the corresponding RAWDATA
acquisition you must send the DIGITIZE command or STOP
the acquisition before sending the WAVEFORM:DATA gquery.

‘WAVetorm:PREamble < preamble block >
Where:

<preamble block> 1= <format NR1>, <type NRt>, <points NR1>, <count
NR1 >, <xincrement NR3 >, < xorigin NR3 >, <xreference NR3 >, <yincrement
NR3 >, <yorigin NR3 >, <yreference NR3 >

‘WAVeform: PREamble?
[:WAVeform:PREamble] <preamble biock> <NL>

Where:

<preambie block> 1= «format NR1>, <type NRt>, <points NR1x>, <count
NR1 >, <xincrernent NR3 >, < xorigin NR3 > , <xreference NR1 >, <vincrement
NR3 >, <yorigin NR3 >, <yreference NR1 >

Where:

<tormat> = (for ASCl format
1 for BYTE format
2 for WORD format
4 for COMPRESSED format

Waveform Subsystem
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PREamble

Exampie:

Example:

Waveform Subsystem
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<type> !i= 1 for NORMAL type
2 for AVERAGE type
3 for ENVELOPE type
4 for RAWDATA type

This example program uses both the command and query form of the
PREAMBLE command. First the preamble is queried (output to'the
controller). Then the preamble is returned to a previously selected
waveform memory.

10 DIM Pre$[120]

20 OUTPUT 707,*SYSTEM:HEADER OFF"

30 OUTPUT 707;"WAVEFORM: PREAMBLE?"

40 ENTER 707 USING “K*;Pre$

50 OUTPUT 707 LISING "# K';"WAV:PREAMBLE *;Pre$
60 END

Note

In line 50 of the program example, a space is inserted between
the word "PREAMBLE " and the closed quotation mark. This
space must be inside the quotation mark because in this format
(#,K) the data is packed together. Failure to add the space will
produce a word that is not a proper command word.

The following program example brings the preamble in a numeric array.

10 DiM Preamble[1:10]

20 OUTPUT 707;"SYSTEM:HEADER OFF

30 OUTPUT 707;"WAVEFORM:PREAMBLE?"

40 ENTER 707 ;Preambie(*}

50 OUTPUT 707;"WAV:PREAMBLE *,Preamble(*)
60 END

HP 54502A
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RECord

Command Syntax:
Example:

Query Syntax:
Returned Format:

Example:

HP 54502A
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RECord

command/query

The :WAVEFORM:RECORD command specifies the number of points
of a realtime data record that are to be displayed or transmitted over
HP-IB. H FULL (extended) is specified, the entire 2000 point record will
be transmitted or viewed, If WINDOW (norm) is specified, 500 points
will be transmitted or viewed.

The RECORD query returns the current setting,

‘WAVetorm:RECord {FULL | WiNDow}
OUTPUT 707;":WAV:RECORD FULL"
‘WAVeform:RECord?

[:WAVefornRECord} {FULL | WINDow} <NL>

QUTPUT 707, WAVEFORM:RECORD?"
ENTER 707;Rec$
PRINT Rec$

Waveform Subsystem
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SOURce

SOURce

Command Syntax:
Example:
Query Syntax:

Returned Format:

Example:

Waveform Subsystem
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command/query

The :WAVEFORM:SOURCE command selects the channel or waveform
mesmory to be nsed as the source for the waveform commands.

The SCURCE query returns the currently selected source for the
waveform commands,

‘WAVetorm: SOURce {CHANne!{1 | 2} | WMEMory{1 | 21 3 | 4}}
OUTPUT 767;":WAV: SOURCE WMEMORY3"

‘WAVeform: SOURce?

[:WAVeform:SOURce] <source > <NL>

Where:

<gourpe > 1= {CHANDnel{1 { 2} { WMEMory{1 12| 3| 4}}

DIM Sre${30]

CUTPUT 707;“WAVEFORM:SOURCE?"
ENTER 707;S8rc$

PRINT 8rc$

HP 545024
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TYPE

TYPE query

The :WAVEFORM:TYPE guery refurns the data type for the previously
specified waveform source,

Queery Syntax:  :WAVeform:TYPE?
Returned Format:  [WAVeform:TYPE] <mede> <NL>

Where:

<mode> = {AVERage | ENVelope | NORMal}

Example: DM Typ${30]
QUTPUT 707;"WAVEFORM: TYPE?"
ENTER 707;Typ$
PRINT Typ$

HP 54502A _ Waveform Subsystem
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XINCrement

XiNCrement

Query Syntax:

Returned Format:

Example:

Waveform Subsystem |

17-20

query

The :WAVEFORM:XINCREMENT query returns the x-increment value
currently in the preamble for the current specified source. This value i
the time difference between consecutive data points for NORMAL,
AVERAGE, or ENVELOPE data.

‘WAVetorm: XINCrement?

[WAVsform:XINCrement] <value> <NL>

Where:

<value> ;1= xdincrement in the current preamble (exponential - NR3 format)

DIM Xin$[50}

OUTPUT 707:“:WAV:XINCREMENT?"
ENTER 707:Xin$

PRINT Xin$
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XORigin

Query Syntax:

Returned Format:

HP 54502A
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Exampla:

XORigin

query

The :WAVEFORM: XORIGIN query returns the x-origin vatue currently
in the preamble for the current specified source. This value is the tiane of
the first data point in the memory with respect to the trigger point,

‘WAVetorm: XORigin?
[‘WAVeform:XORigin] <value> <NL>

Where:

<value > 1= x-0rigin vaiue currently in preambie (exponential - NR3 format)

DIM Xr${50]

QUTPUT 707;" WAV XORIGIN?
ENTER 707;Xr%

PRINT Xr$

Waveform Subsystem
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XREFerence

XREFerence

Query Syntax:

Returned Format:

Example:

Waveform Subsystem
§17-22

query

The :WAVEFORM:XREFERENCE query returns the current
x-reference value in the preamble for the current specified source. This
value specifies the data point associated with the x-origin data value. For
the HP 54502A this value is always zero.

‘WAVeform:XREFerence?
[:WAVeform: XREFerence] <value> <NL>

Where:

<value > 1= x-feference value in the current preamble, always 0
{integer - NR1 format)

DiM Xri$[50]

QUTPUT 707, WAV:XREFERENCE?"
ENTER 707, Xri$

PRINT Xrf§
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YINCrement

Query Syntax:

Returned Format:
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Example:

YINCrement

query

The :WAVEFORM:YINCREMENT guery returns the y-increment value

~ currently in the preamble for the current specified source. This value is

the voltage difference between consecutive data points.

‘WAVeform: YINCrement?
[:WAVetorm:YINCrement] <value > <NL>

Where:

<value > ;;= y-increment value in the current preamble {exponential - NR3 format)

DIM Yin$[50}

QUTPUT 707" WAV YINCREMENT?*
ENTER 707;Yin$

PRINT Ying

Waveform Subsystem
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YORigin
O
YORigin query

The :WAVEFORM:YORIGIN query returns the y-origin currently in the
preamble for the current specified source. This value is the voltage at
center screen,

Query Syntax: :waVeform:YORigin?
Returned Format:  [:WAVeform:YORigin] <value> <NL>

Where:

<vaiue > 1= y-origin in the current preamble (exponential -NR3 format)

Example: Dim Yr$[50]
OUTPUT 707, WAV.YORIGIN?"
ENTER 707;Yr$
PRINT Yr$

Waveform Subsystem HP 54502A
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YREFerence

[
YREFerence : query

The :WAVEFORM:YREFERENCE query returns the current
y-reference value in the preamble for the current specified source. This
value specifies the data point where the y-origin occurs.

Query Syntax: :WAVeform:YREFerence?
Returned Format:  WAVeform:YREFerence] <vaiue > <NL>

Where:

<value> ;= yreference value in the current preamble (integer - NR1 format)

Example: DM Yri$[50]
CQUTPUT 707,"WAVYREFERENCE?"
ENTER 707, Yri$
PRINT Yri$

HP 54502A Waveform Subsystem
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Algorithms
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Introduction

Measurement
Setup

Making
Measurements
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One of the HP 54502A's primary features is its ability to make automatic
measurements on displayed waveforms. This appendix provides details on
how automatic measurements are calculated and offers some tips on how
to improve results,

Measurements typically should be made at the fastest possible sweep
speed for the most accurate measurement results. The entire portion of
the waveform that is to be measured must be displayed on the
oscilloscope. That is:

s atleast one complete cycle must be displayed for period or frequency
measurements

+ the entire pulse must be displayed for width measurements

¢ the leading edge of the waveform must be displayed for risetime
‘measurements and all other edge measurements

s the trailing edge of the waveform must be displayed for falltime
measurements and all other edge measurements

If more than one waveform, edge, or pulse is displayed, the measurements
arc made on the first (leftmost) portion of the displayed waveform that
can be used. If there are not enough data points the oscilloscope will
display < with the measurement resuits, This is to remind you that the
results may not be as accurate as possible. It is recommended that you
re-scale the displayed waveform and make your measurement again.
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Automatic
Top-Base

Edge Definition

Algorithms
A2

When any of the standard measurements are requested, the HP 54502A
first determines the top-base voltage levels at 100%-0%. From this
information, it can determine the other important voltage values (10%,
90%, and 50%) needed to make the measurements. The 10% and 50%
voltage values are used in the risetime and falltime measurements, as well
as in all other edge measurements. The 10% and 90% values are also
used to determine the 50% value, The 50% voltage value is used for
measuring frequency, period, pulse width, and duty cycle.

Top-Base is the heart of most automatic measurements. It is used to
determine Viop and Vbase, the 0% and 100% voltage levels at the top and
the bottom of the waveform. From this information the oscilloscope can
determine the 10%, 50%, and 90% points, which are also used in most
measurements, The top or base of the waveform is not necessarily the
maximum or minimum voltage present on the waveform. Consider a pulse
that has slight overshoot. It would be wrong to select the highest point of
the waveform as the top since the waveform normally rests below the
perturbaiion,

Top-Base performs a bistogram on the waveform and finds the most
prevalent point above and below the waveform midpoint. The most
prevalent point is one that represents greater than approximately 5% of
the total display points (501) and is considered to be either the top or
base. If no point accounts for more than 5% of the total, then the top is
chosen as the absolute maximum and the base is chosen as the absolute
minimum,

Both rising and falling edges are defined as transitional edges that must
cross three thresholds.

A rising edge must cross the lower threshold in a positive direction
(defining it as a rising edge), cross the mid threshold (any number of
crossings, both positive and negative are permissible) and then cross the
upper threshold without any crossing of the lower threshold.

HP 54502A
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A falling edge must cross the upper threshold in a negative direction,
cross the mid threshold (any number of times), and then cross the lower
threshold without crossing the upper threshold.

Note

Most time measurements are made based on the position of the
first crossing of the middle threshold.

Algorithm Following are the definitions that all measurements are based on:
Definitions

delay There are three types of delay measurement:

» jitter
e standard
s user-defined

Jitter occurs only under the following circumstances:

» standard/user-defined key is set o standard
¢ two delay parameters are the same
s display mode is envelope

if
first edge on minimum waveform is rising

then
delay = mid-threshold of first rising edge of max waveform minus
mid-threshold of first rising edge on min waveform

eise
delay = mid-threshold of first falling edge on min waveform
minos mid-threshold of first falling edge on max waveform

HP 54502A ' Algorithms
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The standard delay measurement occurs when in the standard mode (not
user-defined) and is not a jitter measurement,

standard delay = mid-threshold of the first edge of second
parameter minus mid-threshold of the first edge of the first
parameter

Note
Negative delay is possible

User defined delay = second channe! edge minus first channet

edge

+ width  The + width algorithm has standard and user-defined considerations.

if
first edge is rising

then
4+ width = mid-threshold crossing of first falling edge -
mid-threshold crossing of first rising edge

else
+ width = mid-threshold crossing of second falling edge -
mid-threshold crossing of first rising edge

User-defined is the same as Standard definition except user-defined
threshold.

Algorithms HP 54502A
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- width  The - width algorithm has standard and user-defined considerations:

Period

Frequency

Duty Cycle

Risetime
Falltime
Vmax
Vemin
Vo-p

Viop

HP 54502A
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if
first edge is rising

then
-width = second rising edge - first falling edge

else
-width = first rising edge - first falling edge

if

first edge is rising
then

period = second rising edge - first rising edge
else

period = second falling edge - first falling edge
frequency = 1/period

duty cycle = (+ width/peried) * 100
Note

+ width is always calculated using mid-threshold.

risetime = time at upper threshold - fime at lower threshold
falltime = time at lower thresheld - time at upper threshold
Vmax = voltage of the maximum point on screen

Vmin = voltage of the minimum point on screen

Vp-p = Vmax - Vmin

Viop = most prevalent point above waveform midpoint

Algorithms
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Vbase Vbase = most prevalent point below waveform midpoint
Vamp Vamp = Vtop - Vbase

Vavg Average voltage of the first cycle of the displayed signal is measured. If a
complete cycle is not present the oscilloscope will average all data points.

Vims The rms voltage of the first cycle of the displayed signal is measured. Ifa
complete cycle is not present, the measurement will compute rms on all
data poinis.

Vrms (ac) = { Un %=1 Vi - 1o 3% V2

Algorithms HP 54502A
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Message Communication B
and System Functions

Protocols

Functional Elements
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This appendix describes the operation of instruments that operate in
compliance with the IEEE 488.2 standard. Instruments that are
compatible with IEEE 488.2 must also be compatible with IEEE 488.1,
however IEEE 488.1 compatible instruments may or may not conform to
the IEEE 488.2 standard. The IEEE 4882 standard defines the message
exchange protocols by which the instrument and the controller will
communicate, It also defines some common capabilities, which are found
in all IEEE 488.2 instruments. This appendix also contains a few items
which are not specifically defined by IEEE 488.2, but deal with message
communication or system functions.

The protocols of IEEE 483.2 define the overall scheme used by the
controller and the instrument to commumicate, This includes defining
when it is appropriate for devices to talk or listen, and what happens when
the protocol is not followed.

Before proceeding with the description of the protocol, a few system
components should be understood.

Input Buffer. The input buffer of the instrument is the memory area
where commands and gueries are stored prior to being parsed and
executed, [t allows a controller to send 2 string of commands to the
instrument which could take some time to execute, and then proceed to
talk to another instrument while the first is parsing and executing
commands. The HP 54502A°s input buffer will hold 300 characters, or
bytes of data.

Message Communication and System Functions
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Output Quene. The output queue of the instrument is the memory area
where all output data { <response messages >} are stored until read by
the controller. The HP 54502A°s output quene will hold 300 characters,
however the instrument will handle block data of greater than 300
characters where appropriate.

Parser. The instrument’s parser is the component that interprets the
commands sent to the instrument and decides what actions should be
taken. "Parsing” refers to the action taken by the parser to achieve this
goal. Parsing and executing of commands begins when either the
instrument sees a < program message terminator > (defined later in this
appendix) or the input buffer becomes full. If you wish to send a long
sequence of commands to be executed and then tatk to another
instrument while they are executing, you should send all the commands
before sending the < program message terminator >.

Protocol Overview The instrument and controller communicate vsing < program message >$
and < response message >s. These messages serve as the containers into
which sets of program commands or instrument responses are placed.
< program message > s are sent by the controller to the instrument, and
< response message > s are sent from the instrument to the controller in
response (o a query message, A "query message” is defined as being a
< program message > which contains one or more queries. The
instrument will only talk when it has received a valid query message, and
therefore has something to say. The controller shouid only attempt to
read a response after sending a compiete query message, but before
sending another < program message>>. The basic rule to remember is
that the instrument will only talk when prompted to, and it then expects to
talk before being told to do something else.

Protocol Operation When the instrument is turned on or when it receives a device clear
: command, the input buffer and output quene are cleared, and the parser
is reset to the root level of the command {ree.

The instrument and the controller communicate by exchanging compiete
< program message > s and <response message > s. This means that the
coniroller should always terminate a < program message > before
attempting to read a response. The instrument will terminate < response
message > s except during a hardcopy output. -

Message Communication and System Functions _ HP 54502A
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Protocol Exceptions
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If a query message is sent, the next message passing over the bus should be
the <response message >. The controller should aiways read the
complete <response message > associated with a query message before
sending another < program message > to the same instrument.

The instrument allows the controller to send muliiple queries m one query
message. This is referred to as sending a "compound query." As will be
noted later in this appendix, multiple queries in a query message are
separated by semicolons. The responses to each of the queriesina
compound query will also be separated by semicolons.

Commands are executed in the order they are recgived, This also applies
to the reception of the group execute trigger (GET) bus command. The
group execuie trigger command should not be sent in the middle of 2

< program message >.

If an error occurs during the information exchange, the exchange may not
be completed in a normal manner. Some of the protocol exceptions are
shown below. :

Addressed to talk with nothing te say, If the instrument is addressed to
talk before it receives a query, it will indicate a query error and will not
send any bytes over the bus, If the instrument has nothing to say because
queries requested were unable to be executed because of some error, the
device will not indicate a query error, but will simply wait to receive the
next message from the controller.

Addressed to falk with no lisieners on the bus. If the instrumentis
addressed to talk and there are no listeners on the bus, the instrument will
wait for a listener to listen, or for the controlier to take conirol

Message Communication and System Functions
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Command Error. A command error will be reported if the instrument
detects a syntax error or an unrecognized command header.

Execution Error. An execution error will be reported if a parameter is
found io be out of range, or if the current settings do not allow execution
of a requested command or query.

Device-specific Error, A device-specific error will be reported if the
instrument is unable to execute a command for a strictly device dependent
Teason.

Query Error. A query error will be reported if the proper protocol for
reading a query is not followed. This includes the interrupted and
unterminated conditions described below.

Unterminated Condition. If the controller atiempts to read a <response
message > before terminating the < program message >, a query error
will be generated. The parser will reset itself, and the response will be
cleared from the output quene of the instrument without being sent over
the bus,

Interrupted Conditior. If the controller does not read the entire
<response message > generated by a query message and then attempts to
send another < program message >, the device will generate a query
error. The unread portion of the response will then be discarded by the
instrument. The interrupting < program message > will not be affected.

Buffer Deadlock. The instrument may become deadlocked if the input
buffer and output queue both become full. This condition can occurif a
very long < program message > is sent containing queries that generate a
great deal of response data. The instrument cannot accept any more
bytes, and the controller cannot read any of the response data until it has
completed sending the entire < program message >. Under this

condition the instrument will break the deadlock by clearing the output
queue, and continuing to discard responses until it comes to the end of the
current < program message >. The query error bit will also be set.

Message Communication and System Functions HP 54502A
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The syntax diagrams in this appendix are similar to the syntax diagrams in
the IEEE 488.2 specification. Commands and queries are sent to the
instrument as a sequence of data bytes. The allowable byte sequence for
each functional element is defined by the syntax diagram that is shown
with the element description.

The allowable byte sequence can be determined by following a path in the
syntax diagram. The proper path through the syntax diagram is any path
that follows the direction of the arrows. If there is a path around an
element, that element is optional. If there is a path from right to left
around one or more elements, that element or those elements may be
repeated as many times as desired.

This overview is intended to give a quick glance at the syntax defined by
[EEE 488.2. It should allow you o understand many of the things about
the syntax you need to know. This appendix also contains the details of

the IEEE 488.2 defined syntax.

IEEE 488.2 defines the blocks used to build messages which are sent to
the instrument. A whole string of commands can therefore be broken up
into mdividual components.

Message Communication and Sysiem Functions
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Figure B-1 shows a breakdown of an example < program message >.
There are a few key items to notice:

1. A semicolon separates commands from one another. Each < program
message unit > serves as a container for one command. The
< program message unit > s are separated by a semicolon.

2. A <program message > is terminated bya <NL> (new line), a
< NL> with BO! asserted, or EOI being asserted on the last byte of
the message. The recognition of the < program message terminator >,
or <PMT >, by the parser serves as a signal for the parser to begin
execution of commands. The <PMT > also affects command tree
traversal (see the Programming and Documentation Conventions
chapter).

3. Multiple data parameters are separated by a comma.

4. The first data parameter is separated from the header with one or more
spaces.

5. The header MEAS:SOURCE is a compound header. It places the
parser in the measure subsystem until the < NL > is encountered.

Message Communication and System Functions HP 545024
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Device Listening The listening syntax of IEEE 488.2 is designed to be more forgiving than
Syntax the talking syntax. This allows greater flexibility in writing programs, as
well as allowing them to be easier to read.

Upper/Lower Case Eqguivalence. Upper and lower case letters are
equivalent, The mnemonic RANGE has the same semantic meaning as the
mnemonic range.

< white space>, <white space> is defined to be one or more characters
from the ASCII set of 0 - 32 decimal, excluding 10 decimal (NL). <white
space > 15 used by several instrument listening components of the syntax.

It is usually optional, and can be used to increase the readability of a

program.
: - |
{ <white space J ’
character>
541 20/BL3E
Figure B-2. <white spuce >
Message Communication and System Functions HP 54502A
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< program message™>. The < program message > is a complete message
to be sent to the instrument. The instrument will begin executing
commands once it has a complete < program message >, or when the
input buffer becomes full. The parser is also repositioned to the root of
the command tree after executing a complete < program message > .
Refer to the Tree Traversal Rules in the Programming and
Documentation Conventions chapter for more details.

<progrom
message unit
separator>

<prograom
message
terminator>

<program
message unit>

o 5412076139

Figure B-3. <program message >

< program message unit >, The < program message unit > is the
container for individual commands within a < program message >.

<commond message unit>

-
—
)

<query message unit>

54120/8L40C

Figure B-4. <program message unit>

HP 545024 Message Communication and System Functions
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<program datc
separciar>

<command <progrom
progrom header <program gotar fimmie
header> separcior>

S4120/BL41Y

Y

Figure B-5. <command message unit >

<progrom date
separator’>

<query
progrom
header>

<program
header
separator>

<program dotgsr pe——lor—gp-

54120/8L 42

Y

Figure B-6, < query message uhit >

< program message unit separator>. A semicolon separates < program
message unit > g, or individual commands.

< command program header >/ < query program header>. These
elements serve as the headers of commands or gueries. They represent
the action to be taken.

Message Communication and System Functions HP 54502A
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T <white Epaces ﬁ*@*

Y

54120843

Figure B-7. <program message unit separator>

<simple commond
progrom headers>

<white spoce> Las

4

<gompound command
prograom heoder>

<gommon comnand
program header>

5412076 44

Figure B-8. < command program header>
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Where <simple command program header > is defined as

<program

e .
mnemonic>

ARE—

S4 12078045

Where < compound command program header > is defined as

—
g

. |

<prcgr-um O_l
maemon &>

<progrom
mremon i c>

Where <common command program header> is defined as

@_> <prog r.ﬂm »
mremon e

Where < program mnemonic > is defined as

BAI20/8045

54125/8.45

<upper/lower
case glpha>

<upper /lower

Y

!
case alpha> c/

<digits>

-

o

o

541 20/BL 45

Where <upper/lower case alpha > is defined as a single ASCII encoded byte in the range

41 -5A,61-TA (65 - 90, 97 - 122 decimal).

Where <digit> is defined as a single ASCIH encoded byte in the range 30 - 39 (48 - 57

decimal).

Where (_) represents an "underscore”, a single ASCl-encoded byte with the value SF (95

decimal).

Figure B-8. <command progrant header> (continued)
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. o <simple guery
P <white space> E - progrom hecdsr> ——
£
<eompound query
program hsoder> k
\ <eommon guery
progrom header>
54120/BL48
Where <simpie query program header> is defined as
<program @/_’
mnemoni <>
54 120/BLAE
Where < compound query program header> is defined as
g A
<progr‘cm @_L’ <prcc_:r.um ®>
mnemonic> mnemon <>
54 120/8( 46 .
Where < common query program header > js defined as
( ) <prog r am ( : }
mnemen § &>
S4120/8 45
Figure B-9. < query program header >
HP 545024 Message Communication and System Functions
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< program data >, The < program data > element represents the
possibie types of data which may be sent to the instrument. The -
HP 54502A will accept the following data types: < character program
data >, < decimal numeric program data >, < suffix program data >,
< string program data>, and < arbitrary block program data>.

<choracter
program dota>

<suffix
program deta>

<gecimol numeric
progrom dota>

program data>
.

/’—'_-—_'_h I3
<arbitrary
block
progrom daia>
vl

54120847

Y

Figure B-10. <program data >

<prograem
[RS—— . e
THIEMO N G

54120sBL48

Figure B-11. < character program data >

Message Communication and System Functions HP 54502A
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<whitie

- <exponent>
space> } ‘

5412078148

om0 <maniissa>

L
A

¥
Y

Whete < mantissa > is defined as

<opilionai - L.
digits> <eigit> :
— |
L <gptiongl
<digit> \Oj—b— Gigits>
- 54120/8L4%
Where < optional digits > is defined as
; - N
|
<digits
S4IZO/BLEY
Where <exponent> is defined as
- | -
E|e <whiie spoce> <digit>
i E
i 54 120/BL 50
Figure B-12. <decimal numeric program data >
HP 54502A : Message Communicatich and Sysiem Functions
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———el Cwhite spoce>

Y

gl <gufiiz muit>

<guffix uniis
54120/8.52 ’

Y

Figure B-13. <suffix program data >

Suffix Multiplier. The suffix multipliers that the instrument will accept

are shown in table B-1.

Table B-1. <suffix mult>

Value Mnemonic
1E18 EX
1E15 PE
1E12 T

1E9 G

1E6 MA.

1E3 K
1E-3 M
1E-6 U
1E-9 N

1E-12 P

1E-15 F

1E-18 A

Suffix Unit. The suffix units that the instrument will accept are shown in

table B-2.

Table B-2. <suffix unit>

Suffix Referenced Unit
v Volt
s Second

Message Communication and System Functions
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A

<inserted'> —

i, <non—single

quote char>

¥

<ingeried'> ~-ﬁ

|
|
<non—dout e ;
quote chor>

o
Lgnt

541208053
Where < inserted’ > is defined as a singie ASCII character with the vatue 27 (39 decimal).

Where < non-single quote char> is defined as a single ASCII character of any value except
27 (39 decimal).

Where <inserted" > is defined as a single ASCII character with the value 22 (34 decimal).

Where <non-double quote char> is defined as a single ASCII character of any value
except 22 {34 decimal).

Figure B-14. <string program data >

HP 54502A Message Communication and System Functions
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<npn—zero
digit>

F |

- <digit>

<B-bit
date byte>

<g-bit
data byte>

¥

54120/81 54

Where <non-zero digit > is defined as a single ASCII encoded byte in the range 31 - 39 (49

« 57 decimal).

Where < 8-bit byte > is defined as an 8-bit byte in the range 00 -ff (0 - 255 decimal).

Figure B-15. <arbitrary block program data >

< program data separator>. A comma separates multiple data
parameters of a command from one another.

<white spoce>

¥

7—»@? <white spaced> T‘»

|

\

54120/8L5%5

Figure B-16. < program data separator>
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< program header separator > . A space (ASCII decimal 32) separates
the header from the first or only parameter of the command.

——® <white spoced ——i

BA120/BLEG

Figure B-17. < program header separator>

< program message ferminator> . The < program message terminator >
or <PMT > serves as the terminator to a complete < program message > .
When the parser sees a complele < program message > it will begin
execution of the commands within that message. The <PMT > aiso resets
the parser to the root of the command tree.

——w <white spate> Frommmmiodim| < | > r

Y

- <NL >

S4120/BLYS

While <NL > is defined as a single ASCII-encoded byte OA (10 decimal).

Figure B-18. <program message terrninator >
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Figure B-19. <response message> Tree
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Device Talking Syntax The talking syntax of IEEE 488.2 is designed to be more precise than the
listening syntax. This allows the programmer to write routines which can
more easily interpret and use the data the instrument is sending. One of
the implications of this is the absence of <white space > in the talking
formats. The instrument will not pad messages which are being sent to the
controller with spaces.

<response message >. This element serves as a complete response from
the instrument. It is the result of the instrument executing and buffering
the results from a complete < program message >. The complete

< response message > should be read before sending another < program
message > to the instrument.

<response
message unit
separclor>

<regponge
message unit>

<response message
terminator>

54120/8L57

Figure B-2(.. <response message >

< response message unit>. This clement serves as the container of
individual pieces of a response. Typically a < query message unit > will
generate one < response message unit >, although a < query message
umit > mav generate multiple < response message unit >s.

< response header:> . The <response header >, when returned, indicates
what the response data represents.

HP 53502A ‘ Message Communication and System Functions
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<simpie

e response N

header>

<compound
——— response
header>

<common

N it response e

heager>

LR

“Where <simple response mnenomic> is defined as

<respornse
mneman ic>

54 120/8L59

Where <compound response header > is defined ag

—
il

=< nse
<respor}se TESDO. I
mnemon; ¢ mnemoh i c>

S4120/B180

Where <common response header > is defined as

~..®.m,

<response
mnemon ic>

52120/8L61

Figure B-21. <response message unit>
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Where <response maemonic> is defined as

I |

<uppers
case alpha>

Y

<upper ==//.\\
Ny

1
case gipha>
Lv—ih <digii>

po
o

_

5412078162

Where <uppercase alpha> is defined as a single ASCII encoded byte in the range 41 - 5A
(65 - 90 decimal).

Where () represents an "underscore", a single ASCH encoded byte with the value 5F (95
decimal).

Figure 3 - 21. <response message unit > (continued)

<response data>, The <response data> element represents the
various types of data which the instrument may return. These types
include: < character response data>, <nrl numeric response data >
(integer), <nr3 numeric response data> (exponential), < string response
data>, <definite length arbitrary block response data >, and <arbitrary
ASCII response data>.

<response
mnemonic>

54120/8L63

Figure B-22. <character response data >

CAigits o

BATIOAEA

Figure B-23. <nrl mumeric response data >
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|
£

|
cdigity —L@L <digits »L}
3 s

! . -t

| f@u

!

; @ < <digit> g

$4126/B1.65

4

Figure B-24. <nr3 numeric response data >

A

<ingerted">

N
|
L
<non~doubie
quote char> E
i
E
. }
54120/81 68

Figure B-25. <string response data >
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A
A

<G-pit
data byte>

<non-zer6
digii>

- <gigit> -

Y

54120/8L87

Figure B-26. < degfinite length arbitrary block >

<ABCIE ( ) -
dats byte> NL

Where < ASCI] data type > represents any ASCII-encoded byte except <NL > {0A, 10
decimal).

i 54120/8L€8

po

1. The END message provides an umambiguous termination to an element that contains
arbitrary ASCII characters.

2. The IEEE 488.1 END message serves the dual function for terminating this element as
weli as terminating the < RESPONSE MESSAGE>. It is only sent once with the last
byte of the indefinite biock data. The NL is presented for consistency with the

< RESPONSE MESSAGE TERMINATOR >,

Figure B-27. <arbitrary ASCI response data >

< response data separator>. A comma separates multipie picces of
response data within a single < response message unit >,

e

54120/BLES
Figure B-28. <response data separator>
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< response header separator>. A space (ASCII decimal 32) delimits the
response header, if returned, from the first or only piece of data.

R

54 120/BL7D

Figure B-29. <response header separator >

< response message unit separator>. A semicolon delimits the
< response message unit > s if multiple responses are returned.

54120/BL71

Figure B-30. <response message unit separator>

< response message ferminator>. A <response message terminator >
{NL) terminates a complete <response message >. It should beread
from the instrument along with the response itself.

the

Ifyou do not read the < response message terminator = the
HP 545024 will produce an interrupted error on the next message.

Message Communication and System Functions HP 545024
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IEEE 488.2 defines a set of common commands, These commands
perform functions which are common to any type of instrument. They can
therefore be implemented in a standard way across a wide variety of
instrumentation. All the common commands of IEEE 488.2 begin with an
asterisk. There is one key difference between the TEEE 488.2 common
commands and the rest of the commands found in this instrument. The
IEEE 488.2 common commands do not affect the parser’s position within
the command tree. More information about the command tree and tree
traversal can be found in the Programming and Documentation

Conventions chapter.

Table B-3. HP 545024°s IEEE 488.2 Common Commands

Command Command Name
*CLS Clear Status Command
*ESE Event Status Enable Command
*ESE? Event Status Enable Query
*ESR? Event Status Register Query
*IDN? Identification Query
*1ST? Individual Status Query
*LRN? Learn Device Setup Query
*OPC Operation Complete Command
*OPC? Operation Complete Query
*OPT? Option Identification Query
*PRE Parallel Poll Enable Register Enable Command
*PRE? Parallel Poll Enable Register Enable Query
*RCL Recall Command
*RST Reset Command
*SAV Save Command
*SRE Service Request Enable Command
*SRE? Service Request Enable Query
*STB? Read Status Byte Query
*TRG Trigger Command
*TST? Self-Test Query
*WAI Wait-to-Continue Command

Message Communication and System Functions
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Status Reporting C

introduction
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The status reporting features which are available over the HP-IB include
the serial and paraliel polls. IEEE 488.2 defines data structures,
commands, and common bit definitions for each. There are also
instrument defined structures and bits,

The bits in the status byte act as summary bits for the data structures
residing behind them. In the case of queues, the summary bit is set if the
queue is not empty. For registers, the summary bit is set if any enabled bit
in the event register is set. The events are enabled via the corresponding
event enable register. Events captured by an event register remain set
until the register is read or cleared. Registers are read with their
associated commands. The "*CLS" command clears all event registers
and all quenes except the output queue, H " CLS" is sent immediately
following a < program message lerminator >, the ontput queue will also
be cleared.

Status Reporting
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Figure C-1. Status Reporting Data Structures
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Bit Definitions
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MAY - message available. Indicates whether there is a response in the
output queue.

ESB - event status bit. Indicates if any of the conditions in the Standard
Event Status Register are set and enabled.

MSS - master summary status. Indicates whether the device has a reason
for requesting service. This bit is returned for the *STB? query.

RQS - request service. Indicates if the device is requesting service. This
bit is returned during a serial poll. RQS will be set to 0 after being read
via a serial poll (MSS is not reset by *STB?).

MSG - Message. Indicates whether there is a message io the message
queue.

PON - power on. Always 0 in the HP 54502A.
URQ - user request. Indicates whether 2 front panel key has been presscd.
CME - command error, Indicates whether the parser detected an error,

EXE - execution error, Indicates whether a parameter was out of range,
or inconsistent with current settings.

DDE - device specific error. Indicates whether the device was unable to
complete an operation for device dependent reasons.

QVYE - query error. Indicates whether the protocol for queries has been
violated. :

RQC - request control. Indicates whether the device is requesting
control. The HP 54502A will never request control.

OPC - operation complete, Indicates whether the device has completed
all pending operations.

LCL - local. Indicates whether a remote to local transition has occurred,

Status Reporting
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Key Features
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TRG - trigger. Indicates whether a trigger has been received.
LTF - limit test faflure. Indicates whether a limif test failure has occurred.
A few of the most important features of Status Reporting are shown below.

Operation Complete. The IEEE 488.2 structure provides one technique
which can be used to find out if any operation is finished, The *OPC
command, when sent to the instrument after the operation of interest, will
set the OPC bit in the Standard Event Status Register. If the OPC bit and
the RQS bit have been enabled, a service request will be generated.

OUTPUT 707,"*SRE 32;*ESE1"  lenables an OPC service request

OUTPUT 707;":D1G CHAN]I ; *OPC" linitiates data acquisition, and
twill generate a SRQ when the
lacquisition is compiete

The Trigger Bit. The TRG bit indicates if the device has received a
trigger. The TRG event register will stay set after receiving a trigger until
it is cleared by reading it or using the *CLS command. If your application
needs to detect multiple triggers, the TRG event register must be cleared
after each one.

If you are using the Service Request to mterrupt a program or controller
operation when the trigger bit is set, then you must clear the event register
after each time it has been set.

OUTPUT M7 SRE 1" i enables a trigger service request.
1 the next trigger wil generate an SRQ.
OUTPUT 767, TERY ! gueries the TRG event register, thus
ENTER 707;A$ | clearing it.
- ! the next trigger can now generate an
1SRQ

Status Byte, If the device is requesting service (RQS set), and the
controller serial polls the device, the RQS bit is cleared. The MSS bit
{read with *STB?) will not be cleared by reading it. The status byte is not
cleared when read, except for the RQS bit.

HP 54502A
Programming




Serial Poli

‘Using Seriai Poll

HF 54502A
Programming

The HP 54502A supports the IEEE 488.1 serial poll feature. Whena
serial poll of the instrument is requested, the RQS bit is returned on bit 6
of the status byte.

This example will show how to use the service request by conducting a
serial poll of all instruments on the bus. In this example, assume that
there are two instruments on the bus; an oscilloscope at address 7 and a
printer at address 1. These address assumptions are made throughout this
manual, and it is also assumed that we are operating on Interface Select
Code 7.

The program command for serial poll using HP BASIC 4.01s

Stat = SPOLL(707). The address 707 is the address of the oscilloscope in
this example. The command for checking the printer is

Stat = SPOLL(701) because the address of that instrument is 01 on bus
address 7, This command reads the contents of the HP-IB Status Register
into the variable called Stat. At that time bit 6 of the variable Stat can be
tested to see if it is set (bit 6 =1),

The serial poll operation can be conducted in the following manner,

1. Enable interrupts on the bus. This allows the controller to "see” the
SRQ line.

2. If the SRQ line is high (some instrument is requesting service) then
check the instrument at address 1 to see if bit 6 of its status register is

high.

3. Disable interrupts on the bus.

Status Reporting
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4. To check whether bit 6 of an instruments status register is high, use the
following command line.

IF BIT (Stat, 6) then

5. Hbit 6 of the instrument at address 1 is not high, then check the
instrument at address 7 to see if bit 6 of its status register is high.

6. As soon as the instrument with status bit 6 high is found, check the
rest of the status bits to determine what is required.

The SPOLL(707) command causes much more to happen on the bus than
simply reading the register. This command clears the bus, automatically
addresses the talker and listener, sends SPE (serial poll enable) and SPD
(serial poll disable) bus commands, and reads the data. For more
information about serial polt, refer to your controller manual, and
programming language reference manuals.

After the serial poll is completed, the RQS bit in the HP 54502A Status
Byte Register will be reset if it was set. Once a bit in the Status Byte
Register is set, it will remain set until the status is cleared with a *CLS
command, or the instrement is reset. If these bits do not get reset, they
cannot generate another SRQ.

HP 54502A
Programming




Parallel Poll
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Programming

Parallei poll is a controller initiated operation which is used to obtain
information from several devices simultanecusly. When a controller
initiates a Parallel Poll, each device returns a Status Bit via one of the DIO
data lines. Device DIO assignments are made by the controller using the
PPC (Parallel Poll Configure) sequence. Devices respond either
individually, each on a separate DIO line; collectively on a single DIO
ling; or any combination of these two ways. When responding collectively,
the result is a logical AND (True High) or a logical OR (True Low) of the
groups of the status bits,

Figure C-2 shows the Parallel Poll Data Structure. The summary bit is
sent in response to a Paraliel Poll. This summary bit is the "ist" (Individuat
Status) local message.

The Parallel Poll Enable Register determines which events are
summarized in the individual status local register., The *PRE (Parallel
Poll Register Enable) command is used to write to the enable register and
the *PRE? guery is used to read the register, The *IST? query can be
used to read the "ist" without doing a parallel poil.

Status Reporting
C-7




REFER TO SERIAL POLL STATUS REPORTING
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Figure C-2. Farallel Poll Data Structure.
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Polling HP-IB Devices. Parallel Poll is the fastest means of gathering device status when several
devices are connected to the bus. Each device (with this capability) can
be programmed to respond with one bit of status when parallel polled.
This makes it possible to obtain the status of several devices in one
operation. If a device responds affirmatively to a parallel poll, more
information about its specific status can be obtained by conducting a serial
poll of the device,

Configuring Parailel Certain devices, including the HP 54502A, can be remotely programmed
Poll Responses by a controller to respond to a paraliel poll. A device which is currently

programmed for a parallel poll responds to the poll by placing its current
status on one of the bus data lines. The response and the data-bit number
can be programmed by the PPC (Parallel Poll Configure) statement,
Multiple listeners cannot be specified in this statement. If more than one
device is to respond on a single bit, each device must be configured with a
separate PPC statement.

Example: ASSIGN @Device to 707
PPOLL CONFIGURE @Device;Mask

The value of Mask (any numeric expression can be specified) is first
rounded and ther used to configure the device’s parallel response. The
least significant 3 bits (bits 0 through 2) of the expression are used to
determine which data line the device is to respond on (place its status on).
Bit 3 specifies the "true” state of the parallel poll response bit of the
device. A value of O implies that the device’s response is 0 when its staius
bit message is true.

Example: The following statement configures the device at address 07 on the
interface select 7 to respond by placing a 0 on DIO4 when its status
response is "true."

PPOLL CONFIGURE 707;4

HP 545024 Status Reporting
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Conducting a Parallel
Poll

Example:

Disabling Paraliel Poll
Responses

Examples:

HP-1B Commands

Status Reporting
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The PPOLL (Parallel Poll) function returns a single byte containing up to
8 status bit messages for all devices on the bus capable of responding to
the poll. Each bit returned by the function corresponds to the status bit of
the devices(s) configured to respond to the parallel poll (one or more
devices can respond on a single line). The PPOLL function can only be
executed by the controller. It is initiated by the simultaneous assertion of
ATN and EOL

Response = PPOLL{7}

The PPU (Parallel Poll Unconfigure) statement gives the controller the
capability of disabling the parallel poll response of one or more devices on
the bus.

The following statement disables device five only:

PPOLL UNCONFIGURE 705

This statement disables all devices on interface select code eight from
responding to a paraliel poll:

PPOLL UNCONFIGURE 8

If no primary address is specified, all bus devices are disabled from
responding to a parallel poll. If a primary address is specified, only the
specified devices (which have the parallel poll configure capability) are
disabled.

The following paragraphs describe actual HP-IB command which can be
used to perform the functions of the Basic commands shown in the
previous examples,

Parailel Poll Unconfigure Command. The parallel poll unconfigure
command (PPU) resets all parallel poll devices to the idie state (unable to
respond to a parallel poll).

Parallel Poll Configure Command. The parallel poll configure command
(PPC) causes the addressed listener to be configured according to the
parallel poll enable secondary command PPE.

HP 545024
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Parallel Poll Enable Command. The paraliel poll enable secondary
command (PPE) configures the devices which bave received the PPC
command to respond to a parallel poll on a particular HP-IB DIO line

with a particular level,

Parallel Poll Disable Command. The Paralle] Poll disable secondary
command (PPD) disables the devices which have received the PPC
command from responding to parallel poll,

Table C-1. Parallel Poll Commands

Comimand Maemonic Decimat ASCIVISO
Code Character

Parallel Poll Unconfigure FPU 21 NAK
(Multiline Command)
Parallel Poll Configure PPC a5 ENQ
(Secondary Command)
Parallel Poll Enable PPE 96-111 -0
(Secondary Command)
Parallel Poll Disable PPD 112 P
(Secondary Command)

HP 54502A
Programming

Status Reporting
C-11







Example Programs D

Introduction

HP 54502A
Programming

This appendix contains exarple programs using the command set for the
HP 54302A. In general, they use the long form of the command with
alpha (as opposed to numeric} arguments with each command having a
separate output statement for clanty To optnmzc speed, switch to the
concatenated short form numerics.

Throughout these examples, the HP 54502A is assumed to be at address 7,
the hardcopy devices at address 1, and the system bus at 700, The input
signal used is the AC CAL signal from the rear panel of the instrument.
This signal is connected to channel 1 with a 10:1 probe.

All programs were developed on an HP Series 200/300 controller using
HP BASIC 4.0. Several examples use the BASIC command "ENTER 2."
This pauses program execution until the "ENTER" key is depressed on the
controller. This is used to separate different blocks in the example to
dramatize the features, allow for nser interaction, or to wait for the

HP 54502A to finish an operation such as a hardecopy output or an
acquisition.

Example Programs
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This sample program demonstrates some of the commands used toset a
vertical channel, in this case channel 1. The program assumes that the AC
CAL signal from the rear panel of the instrument is connected to channel
1 through a 10:1 probe. The program sets the probe attenuation factor for

fDevice clear command.
finitializes HP-IB registers.

Turn on EDI
1Reset instrument to
'known staie
YAutoscales the unit

IBNC output to probe mode
tReal time acguisition

18et probe attenuation fo 10:1
1Set vertical range to 500 mv
15et offset to 0.6 V

1Set coupling to BC

18et up Offset and Range

lag variables

iSet up J as variable

iSet Offset variable to 0.6 V

i5ets next offset

Vertical
Channel Setup
Program
channel 1 to 10:1.
10 CLEAR 707
20
30 1
40 QUTPUT T07,;7:EQL ONT
50 QUTPUT 707;"*RST"
60
70 QUTPUY 707" :AUTOSCALE™
80  WAIT 3
80 QUTPUT 747;":BNC PROBE™
100 QUTPUT 707;":ACQUIRE:TYPE NORMAL™
110 QUTPUT 707;7:CHANNEL:PRDBE 10"
120 OUTPUT 707;":CHANKEL1:RANGE .5"
130 OQUTPUT 707;":CHANKELL:OFFSET .8"
140 QUTPUT 707;" :CHANNEL1:COUPLEING DC
150 REAL Offset . Range
160
170 INTEGER J
180 (Offset=.6
180 QUTPUT 7077 :BEEPER"
200 QUTPUT 707:":SYSTEM:DSP 'PRESS ENTER - OFFSET POSITIONS WAVEFORM ON SCREEN'™
210 ENTER 2
220 QUTPUT 707;7:SYSTEM:DSP *'™
230 !
240 1The following lines vary the channel 1 offset
280
260 FOR J=1 TO 18
270 QUTPUT 707;":CHANNELL:OFFSET ";0ffset”
280 Offset=0ffset-.1
290 WALT .5
300 REXT J
316 1!
320 OUTPUT 707" :BEEPER"
230 QUTPUT 707" SYSTEM:DSP 'PRESS ENTER - VERTICAL RANSE SCALES SIGNAL'™
340 ENTER 2
350 QUTPUT 707;":SYSTEM:DSP ''"

Example Programs
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360
370
380
38¢
400
410
420
430
440
450
480
470
480
480
500
810
520
530
540

¢

OUTPUT 707;":CHANNEL::OFFSET -.4" 'Center screen at ~400 m¥
QUTPUT 707" :CHANNEL ] :RANGE 88" !Set vertical range to 880 mV
Range=.88 !Sets Range variable to B8O mV
'
!The following lines vary the vertical range
[] .
FOR J=1 T 35
QUTPUT 707" :CHANNEL1:RANGE ":Range !Sets new range
Range=Range+.(5
WAIT .3
NEXT J
!
!
QUTPUT 707;":SYSTEM:DSP '"END OF PROGRAM™
WAIT 15
OUTPUT 707;":SYSTEM:DSP "7
LOCAL 707 {Returns instrument to local
END

HP 54502A Exampie Programs
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Timebase This sample program demonstrates some of the commands in the

Program TIMEBASE subsystem. The program assumes that the AC CAL signal
from the rear panel of the instrument is connected to channel 1 through a
10:1 probe. :

10 LLEAR 707 IDevice clear command.

20 tinitializes HP-I8 registers.

30 1

40 QUTPUT 707;":EQI ON" ITurn on EGI

50 OUTPYT 707;"*RST" {Reset instrument to

B0 tknownr state

7O QUTPUT 707;":AUTOSCALL™ tAutoscales the unit

B0 WAIT 3 '

80  REAL Sens,Tdelay 1Set up Sens and Tdelay

100 las variables

110 INTEGER 4

120 OUTPUT 707;":BNC PROBE™

130 QUTPUT 707;":ACQUIRE:TYPE NORMAL™

140 QUTPUT 707;":TIMEBASE:RANGE SE-4"

180 GUTRUT 707;":TIMEBASE:DELAY 0

160 OUTPUT 707;":TIMEBASE :REFERENCE CENTER™
170

180 ¢

180 OUTPUT 707;":BEEPER™

tSet up J as variable

IBNC ocutput to probe mode
Real time acquisition
'Set timebase to 50 us/div
1Set delay to zero

10elay reference at
fcenter of graticule

200 OUTPYT 707:":SYSTEM:DSP ‘PRESS ENTER - DELAY FROM TRIGGER EVENT WILL CHANGE'"

210 ENTER 2

220 OQUTPUT 707;":SYSTEM:DSP "7
230 Tdelay=0

240 !

250 1The following lines vary the timebase delay

260 1t

270 FOR J=1 TC 18

280 QUTPUT 707" : TIMEBASE :DELAY ";Tdelay
280 Tdelay=Tdelay+4E~5

360 WAIT .3
310 NEXT J
320 1

330 1

340 QUTPUT 707,;":BEEPER™

1Set Tdelay to zero

350 OUTPUT 707;":SYSTEM:DSP 'PRESS ENTER - HORIZONYAL TIME WILL CHANGE™

350 ENTER 2

Example Programs
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37
380
380
400
410
420
430
440
450
460
470
480
480
500
510
520
530
540
550

QUTPUT 707;":SYSTEM:DSP """
t
Sens=2E-2
QUTPUT 707;"TIMEBASZ :DELAY OV
1§
tThe following Tines vary the horizonta] timebase range
§
FOR J=1 TO 15
QUTPUT 707;":TIMEBASE :RANGE ";Sens
Sens=Sens/1.7
WAIT .3
NEXT &
i
i
QUTPUT 707;™:SYSTEM:DSP END OF PROGRAM'™™
WAIT 15
OUTPUT 707;":SYSTEM:DSP ***
LOCAL 707
END

HP 54502A
Programming

iSet Sens variable teo 20 ms

1Set delay to zero

IReturns instrument to local

Example Programs
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I
Measurement
Setup Program

10

20

3o

40

50

80

70

80

80

100
110
120
i30
140
180
160
170
180
190
200
210
220
230
240
250
260
270
280
280
300
310
320
330
340
350
380

CLEAR 7

1

o7

11 probe.

QUTPUT 707;":EQL ON™
QUTPUT 707;"*RST"

DIM Measure$ [400]

QUTPUT
QUTPUT
WAIT 3
DUTPUY
OUTPUY
OUTPUT
i

QuTRUT
QuTeuT
OuTPUT
|

ouTPUT
QuTeuT
f

ouTPUT
ouTPUTY
ouTPUT
QuTRUT
QuTPUT
!

OUTPUT

ouTPUT
QUTPUT

QUTPUT
QUTPUT
ENTER 2

707"
707"

707"
7"

7

707"
707,
797"

707"
701"

707"
707"
07"
707"
707:":

707"

Je7;"
07"

077
:SYSTEM:DSP °PRESS ENTER ~ TIME MARKERS MOVE TO

767"

SYSTEM:HEADER DR"
AUTOSCALE™

BNC PROBE™
ACQUIRE : TYPE NORMAL™

:TIMEBASE :RANGE ZE-37

CHANKEL1:PROBE 107
CHANKEL1:RANGE 1.2
CHANNEL1:OFFSET -.4"

: TRIGGER :MODE EDGE™
:TRIGGER:SLOPE POSITIVE™

DISPLAY:FORMAT 17
VIEW CHANNELL™
BLANK CHANNELZ2™
DISPLAY:VMARKER ON™
DOSPLAY: TMARKER ONR”

:MEASURE : SOURCE CHANNEL1™

MEASURE : VSTART . -4"
MEASURE : VSTOP . -4"

BEEPER"

Example Programs
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This sample program demonstrates some of the commands in the
MEASURE subsystem. The program assumes that the AC CAL signal
from the rear panel of the instrument is connected to channel 1 through a

!Device ciear command.
linitializes HP-IB registers.

ITurn on EO
fReset instrument to
tknown state

ITurrn headers on for queries
tAutoscales the unit

IBHC output to probe mode
!Set display mode to normal
1200 uS per division

{Attenuation to 10:1
iChannel 1 to 1.2 V full scale
iChannel centered at ~.4 ¥

itdge triggering
ITrigger on positive edge

tFull screen display

Turn on Vmarkers
Turn on Tmarkers

Channel 1 is the
Imeasurement source

1Sets voltage markers to

1.-4 V., This will be used as
ta reference for the edge
t€ind function.

SIGNAL EDGES"™

IThis causes a pause in

HP 54502A
Programming




370
380
380
400
410
420
430
440
450
480
476
480
430
500
510
520
530
540
550
580
570
580
530
605
81{
620
830
840
650
660
670
880
690
700
710
720
730
740
750
760
770
780
780
800

tthe program. Press ENTER on
fthe controller to continue.
CUTPUT 707,":SYSTEM.DSP '™
'
INTEGER J tSet up J as variable
!
tThe following lines move the time markers between
fsignal edges
t
FOR J=1 TO 3
OUTPUT 707;":MEASURE:ESTART “;J Ifind Jth positive edge
WAIT .75
QUTPUT 707;" :MEASURE:ESTCP ™;-J tFind Jth nesgative edge
WAIT .75
NEXT J
f
OUTPUT 707;":BEEPER™
QUTPUT 707;":SYSTEM:DSP 'PRESS ENTER - INCREMENT VOLTAGE AND TIME MARKERS™™
ENTER 2
QUTPUT 707;":SYSTEM:DSP '™
¥
i
REAL Tdelay,Voffset 1Set up Tdelay and Voffset
las variables
Tdelay=0 linitialize Tdelay variable
Voffset=0 Iinitialize Toffset variable
t
IThe following lines move the time and voltage start and
Istop markers
i
FOR J=1 TO 21
QUTPUT 707, :MEASURE:TSTART ";-1.E-3-Tdelay tMove time start marker
QUTPUT 707;":MEASURE:TSTOP ";1.E-3+Tdelay tMove time stop marker
OUTPUT 707;":MEASURE :VSTART ":~.4-Voffset tMove voltage start marker
QUTPUT 707, ":MEASURE:VSTOP ;- 4+Voffset tMove voltage stop marker
Tdelay=Tdelay-1.E-4
Voffset=Voffset-4E-2
NEXT J
!
QUTPUT 707;":BEEPER"
QUTPUT 707;":SYSTEM:DSP 'PRESS ENTER 70 MAXKE AUTOMATIC MEASUREMENTS'™™
ENTER 2

QUTPUT 707;":SYSTEM:DSP *°
!

HP 54502A Example Programs
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B1C
820
830
840
85¢
850
B70
880
880
800
810
820
830
940
850
9860
870
980
830

QUTPUT 707"
1

:MEASURE: ALL?"

IMeasure all parameters

tThe resulis of the MEASURE ALL query will be displayed on the scope,

tand are ava
i

ilable over HP-iB

ENTER 707 USING "-K";Measure}

PRINT USING
!

OuUTPUT 707.7
QUTPUT 7077
ERTER 2
QUTPUT 707;™
t

QUTPUT 707"
WAIT 2

QUTPUT 707;"
t

K" Measure}

:BEEPER™

:SYSTEM"DSP 'PRESS ENTER 10 ACCURATELY MEASURE RISE TIML™

(SYSTEM:DSP "7

:TIMEBASE :RANGE SE-4

TMEASURERISETIME?™

1000 ENTER 707;Measurs$
1010 PRINT Measure$
1020 !

1030 QUTPUT 707;":SYSTEM:DSP 'END OF PROGRAM'®

1040 WAIT 15
1050 GUTPUT 707;":SYSTEM:D8P '77
1060 LOCAL 707
1070 END

Example Programs
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'Expand the display

iMust wait to acquire new data
tafter changing the fimebase
trange

IMeasure the rise time

1Returns instrument to lpcal

HP 54502A
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digitize a waveform. The program assumes that the AC CAL signal from
the rear panel of the mstrument is connected to channel 1 through a 10:1

iDevice clear command.

fTurn on EOI
fReset instrument to
tknown state
tAutoscales the unit

1BNC output to probe mode
'Plage unit in the

'repet itive timebase mode

'Set dispiay mode to normal
1Sat probe attenuation to 10:1
Set vertical range to 1.6 ¥
18et offset to ~0.4 ¥

1Set, coupling o OC

110 ns per division

1Selects channel 1 as the source
130% complietion criferia for
leach acquisition

132 points for

leach acquisition record

fSet up Pts and Cmp
tas variables

t3et up J as a variable

DISPLAYED'"

1Set Pts variabie to 32

Dlgitize This sample program demonstrates some of the commands used to
Program
probe.
10 CLEAR 747
20 tinitializes HP-IB registers.
30 t
40 QUYPUT 707;":EDI ONT
80 QUTPUT 707;"*RST"
60
70 CQUTPUT 707" :AUTOSCALE"™
80  WAIT 3
80 OUTPUT 767;":BNC PROBE™
100 DUTPUT 707;":TIMEBASE :SAMPLE REPETITIVE"
110
120 OUTPUT 707;7:ACQUIRE:TYPE NORMAL™
130 CUTPUT 707, :CHANKEL :PROBE 10"
140 OUTPUT 707" :CHANNELI:RANGE 1.8"
150 OUTPUT 707" :CHANNELI:QFFSET . -47
180 OUTPUT 707, :CHANNELICQUPLING DLV
170 DUTPUT 707" :TIMEBASE :RANGE 1-E-7°
180 1
190 1
200 QUTPUT 707;":WAVEFORM:SCGURCE CHANNELL™
210 OUTPUT 707" :ACQUIRE:COMPLETE 307
220
230 OUTPUT 707;":ACQUIRE:POINTS 32"
240
250 OUTPUT 707;":DIGITIZE CHANNELL™
260 REAL Pts,Cmp
270
280 INTEGER J
290 QUTPUT 707;":BEEPER™
300 OUTPUT 707;":SYSTEM:DSP 'PRESS ENTER - CHANGES NUMBER OF POINTS
310 ENTER 2
320 OUTPUT 707;":SYSTEM:DSP *'"
330 Pis=32
340 !
350 1The following Yines increase the number of points for
380 leach acguisition record
HP 54502A

Programming
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370
380
380
400
410
420
430
440
450
460
470
480
480
500
510
520
530
540
550
560
570
580
580
600
610
B20
B30
840
650
660
B70
580

i
FOR J=1 TG 5

QUTPUT 707;":ACQUIRE:POINTS ;Pts
QUTPUT 707;":DIGITIZE CHANNELL”

Pts=Pts>2
WAIY 2
REXT 4
i
QUTPUT 7077
QUTPUT 707"
ENTER 2
QUTPUT 707"
QUTPUT 707"

Cmp=100
i

iThe following lines reduce the completion criteria for

teach acquis
i

FOR J=1 TC 7

OUTPUT 707" :ACQUIRE :COMPLETE ™;Cmp
QUTPUT 707;":DIGITIZE CHANNELL™

Crnp=CMP-15
WAIT 2
NEXT J
i
i

BUTPUT 707;":SYSTEK:DSP 'END OF PROGRAM"™

WAIT 15
BUTPUT 707;7
LOCAL 707
END

sBEEPER™

18ets new points

:SYSTEM:DSP 'PRESS ENTER - CHANGE COMPLETION CRITERIA'™

:SYSTEM:DSP """
tACQUIRE:POINTS 128"

ition

(SYSTEM:DSP *'™

Example Programs
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1128 points for
feach acquisition record
1Sets Cmp variable to 100

!Sets new completion criteria

fReturns instrument to local
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Hardco PY This sample program demonstrates some of the commands in the
prog ram HARDCOPY subsystem. The service request is used to detect when the
. : printing is complete. The program assumes that a graphics printer is used
(Serv ice and its address is set to 1.
Request
using OPC)
10 CLEAR 707 'Device clear command.
20 tinitjalizes HP-18 registers.
30 QUTPUT 707;":E01 DN" Turn on EOI
40  ON INTR 7,5 6070 220 1Exit printing routine
50 tafter SRQ
60  ENABLE INTR 7;2 {Enables SRC on bus #7
70 OUTPUT 707;"*CLS" {{lear status data structures
80  QUTPUT 707;"*ESE 1 {Enable OPC
80 DUTPUT 707;"*SRE 32" {Enable Event Status Register
100 finterrupt

110 QUTPUT 707;":HARDCOPY:PAGE AUTOMATIC™
120 QUTPUT 707,;":HARDCOPY:LENGTH 12"

130 OUTPUT 707" :PRINTT;*QPL™ 1Set OPC when the

140 tprint is compiste

150 SEND 7;UNT UNL 1Cisars bus

160 SEND 7;7TALK 7 tPuts the scope in tatk mode
17G  SEND 7;LISTEN 1 iTetls printer to tisten

180 SEND 7;DATA . ) Lowers ATN line B controiller
180 GOTO 180 tLoops until printing is

200 fcomplete and interrupt

210 lis generated

220 A=SPOLL(707) 1Cigar service reguest

230 QUTPYT 707,":SYSTEM:DSP 'PRINT IS COMPLETE®™

240 WAIT 15

250 QUTPUT 707" :SYSTEM:DSP ''7

260 END

HP 54502A Example Programs
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Waveform This sample program demonstrates how to use some of the commands in
Tempt ate the HP 54502A to make a waveform template for comparing waveforms.

This program assumes that the AC CAL signal from the rear pane! of the
Pr ogram instrument is connected to channel 1 through a 10:1 probe.

10 CLEAR 707

20

30 OUTPUT 707;%:EOQT ON"
40 OPTION BASE O

50 OQUTPUT 707;7*RST"

B0
70 QUTPUT 707;7:AUTOSCALE™
B0 WAIT 3

90 DIK Preambie$[200]

160 DIM Preamb{1:10)

130 !

120 CQUTPUT 707;":BKC PROBE™

130 QUTPUT 707;":CHANNEL :PROBE 10"

140 QUTPUT 707" :CHANNEL]-RANGE 1.8"
150 QUTPUT 707;" :CHANNELL:OFFSET .-4"
160 OUTPUT 707;":CHANNEL1:COUPLING DC"
o !

180 QUTPUT 707;":TIMEBASE:SAMPLE REPETITIVE™

190

200 OUTPUT 707;":TIMEBASE:DELAY ¢

210 QUTPUT 707;":TIMEBASE:MODE TRIGGERED"
220 OUTPUY 7077 :TIMEBASE :RANGE BE-4"

230 DUTPUT 707;":TIMEBASE:REFERENCE CENTER”
240

250 ¢

260 OUTPUT 707;":TRIGGER:LEVEL -.4"

270 CUTPUT 707;":TRIGGER:MODE EDGE™

280 !

280 OUTPUT 707:":ACQUIRE:COMPLETE 100
300 OUTPUT 707:":ACQUIRE:TYPE AVERAGE

310 OUTPUT 707:":ACQUIRE:COUNT 4"

320 OUTPUT 707:":ACQUIRE:POINTS 512"

330

340 !

350 OUTPUT 707;":DISPLAY:CONRECT ON"

360

Example Programs
D-12

iDevice cizar command.
linitializes HP-IB registers.
[Turs on EQI

fSelect default option base
!Reset instrument to

Iknowns state

Yhutoscales the unit

IBNC cutput to probe mode

!Set probe attenuation to 10:1
1Set vertical range to 1.6 ¥
tSet pffset to -C.4 V

!3et coupling to DC

1Plage unit in the
irgpetitive timebase mode
1Set delay to zero
ITriggered imebase mode
150 uS per division
tDisplay reference

fte center screen

1Set trigger level to ~.4
!Edge triggering

1100% completion criteria
1Set display mode to average
14 values averaged

1512 points per

lacquisition record

1Turn on connect-the-dots
ffunction

HP 54502A
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370
380
390
400
410
420
430
440
450
460
470
480
499
500
510
520
530
540
550
560
570
580
580
600
610
620
B30
640
650
6560
670
680
830
700
710
720
730
740
750
780
770
780
780
800

CQUTPUT 707, :DISPLAY:GRATICULE FRAME™
!

QUTPUT 707:":SYSTEM:HEADER OFF™
QUTPUT 707" :WAVEFDRM:SOURCE CHANKEL1™
‘the waveform source

QUTPUT 7077 :WAVEFCRM:FORMAT WORD"

CUTPUT 707;™:DIGITIZE CHANNELL"
QUTPUT 707 ;™ :WAVEFORM: PREAMBLE?"

ENTER 707;Preamb(*)
DUTPUT 707" WAVEFORM: PREAMBLE?"

OUTPUT 707 USING "-K";Preamble$
CUTPUT 707, :WAVEFORM:DATAT"

ENTER 707 USING "#,éA,BD";Heacier$,Bytes
Length=Bytes/2
!

tTurn headers off
'Selects channel 1 as

'WORD format for data
'transfers

utput waveform preambie
!tp controller

0utput waveform preamble
!to controller

10utput waveform record
'to controller

ALLOCATE INTEGER Waveform{l:iength), Wavemax(i:Length),Wavemin(l:Length)

ENTER 707 USING "#,W";Waveform{*)

ENTER 707 USING "-K,B";End$

!

{The following lines set the voltage and time tolerance limits as
ta percent of full scale

!

Volt_tol=5

Time_tol=5

'

Time_tice=INT{512*Time_to1/100)
Volt_tics=INT{2*Preamb{10)*Voit_to1/100}
MAT Wavemin=Waveform

MAT Wavemax=Waveform

FOR Time_cntr=]1 TO Length
PRINT Time_cntr

FOR Time_pt={Time_cnir-Time_tics) T {Time_cntr+Time_tics)

IF Time_pt>0 AND Time_pi<=Length THEN

HP 54502A
Programming

18% of full scale voltage
18% of full screen width

1Copy the waveform into the
Imin template memory

tCony the waveform into the
Imax template memory

IThis is the time bucket where
lthe center of the ellipse

'is Tocated

1This counter tells you which
'time bucket the program is
teurrent ly calculating

!This Toop increments along the
'time axis of the ellipse

Example Programs
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8i0
820
830
840
850
8BC
870
880
880
200
810
ged
930
940
950
860
870
380
980
1000
1010
1020
1030
1040
1050
1080
1070
1080
1080
1100
1110
1120
1130
1140
1150
1160
117¢
1180
1180
1200
1219
1220
1230
1240

Voli_pt=Volt_tics*SQR{i-{{Yime_pt-Time_cntr)/Time_tics} 2

Volt_max=Waveform{Time_cntri+Voit_pt

Volt _min=Waveform({Time _cntr}-Volt_pt

IF Wavemax({Time_pt)<Volt_max THEN
Wavemax(Time_pt)=Volt_max

END IF

IF Wavemin(Time_pt)>Volt_min THEN
Wavemin({Time_pt}=Volt_min

END IF

END IF

NEXT

Time _pt

NEXT Time_cnir

OUTPUT

QUTPUT

QUTPUT

QUTRUT

ouTRPUT
DUTPUT

OUTPUT

QUTPUT

OUTPUT
QuTPUT

707" :WAVEFORM: SOURCE WMEMORYZ™

TO7 USING "# K";":WAVEFORM:PREAMBLE ";Preambies
707 USING "#,K";™:WAVEFORM:DATA #B800001024"

707 USINE "W";Wavemin(*)

707;7:¥YIEW WMEMORYZ"

707 ;" - WAVEFORM: SOURCE WMEMORYL™

707 USING "#,K";":WAVEFORM:PREAMBLE ";Preamb1e$

707 USIKG "#,K";":WAVEFORM:DATA #800001024"

707 USING "W";Wavemax(™)
T07;":VIEW WMEMORYL™

Funct_range=Range_value*?

Range$=

DUTPUT
QUTPUT
ouTPUY
QUTPUT
OUTPUT
OUTPUT
OUTPUT
ouTeuT
QUTPUT
SUTPUT
WAIT 1
QUTPUT
QUTPUT
WALT 1

Val$(Funct_range)

707" :FUNCTIONI : SUBSTRACT WMEMORY1,CHANNELL™
707" FUNCTIOND :RANGE ™;Range$
707;":FUNCTIONZ:SUBTRACT CHANNELL,WMEMORY2™
707, :FUNCTIONZ :RANGE ":Range$

707;":VIEW FUNCTION]™

707;7:VIEW FUNCTIONZ"

7077 :RUNT

707" :MEASURE ; STATISTICS ON™

707 ;" :MEASURE : DESTINATION OFF™

707" :MEASURE : SOURCE FUNCTIONL™

707" :MEASURE : VMIN"
707;" :MEASURE : SOURCE FUNCTION2™

Example Programs
D-14

1Selects Wmemory Z

fas source

1Send waveform
tpreamble to Wmemory 2
1Send waveform

Irecord to Wmemory 2

'8alects Wmemory |

tas source

iSend waveform
!preamble to Wmemory 1
1Send waveform
irecord to Wmemory 1

1Set up function 1

tSet up function 2

i1Turn statistics on

HP 54502A
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1250 OUTPUT 707" :MEASURE :VMIN®

1260 OUTPUT 707;":MEASURE:COMPARE VMIN,200,07
1270 QUTPUT 7G7;":MEASURE:LIMITTEST MEASURE™
1280 OUTPUT 7G7;":MCASURE:POSTFAILURE STOP"
1280 END

HP 54502A Example Programs
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Quick Reference Guide

The following section lists the commands and queries with their
corresponding arguments and returned formats. The arguments for each
command list the minimum argument required. The returned format
listed assumes that HEADERS are off. The part of the command or
query listed in uppercase letters refers to the short form of that command
or guery. The long form is the combination of uppercase and lowercase

letters.
The following definitions are used:

<block data> :: = definite length block data
<integer > = integer - NR1 format

<real number > ::= exponential - NR3 format
< string > :: = string of alphanumeric characters
< measurement > = pame of measurement
<upper:> ;= high Hmit value

<lower > 1= low limit value

The suffix multipliers available for arguments are:

EX = 1E18 M= 1E-3
PE : = IE15 U:n= 1E-6
T:==1E12 No= 1E-9
Go= 1E9 Pu=1E-12
MA o= 1E6 Fee= 1E-18
K= 1E3 A= 1E-18

For more information on specific commands or queries, refer to the
specific command or query in the programming reference manual.

HP 54502A
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Command Argument Returned Format
Common Commands

*LLS - -

*ESE {0 - 255} -

*ESE? == {0 - 255}
*ESRY oen {0 -~ 285}
*1DN? - <string>
*1577 - {1 or 0}
*LRN? - <block data>
*Hpe e -

*QPC? -- {1}

*OPT? - {0}

*PRE {0 - 2558} -

*PRE? - {p - 255}
*ROL {0 ~ 4} -

*RST m— -

*SAV {1 - 4} -

*3RE {& - 255} -

*SRE? - {¢ - 285}
*STB? - {p - 288}
*TRG - -

*15T17 - <integer>
*WAT == -

Quick Reference Guide-2
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Command

Argument

Returned Format

Root Level Commands

:AUTascale
:BEEPer

:BEfPer?
: BLARK

:BNC

:BAC?

:CAL:DATA:ASCHI®

{ON or 1}

{0FF or 0}
{CHANRe1 | or 2}
{FUNCtion 1 or 2}
{WMEMory 1 - 4}
{PMEMory 1 or 2}
PROBe

TRIGger

{1 or 0}

{PROBe}
{TR1Gger}

<rga’l number>

:DIGitize {CHANRel 1 or 2} -
(EDI {ON or 1} e
{OFF or 0} e
(EQI? - {1 or 0}
:ERASe {PMEMory 0 - 2} -
:LER? - {1l or 0}
:LTER? == {1 or 0}
TMENU {TIMebase}
{CHANNe 1} -
{TR1Gger} -
{D18PTay} --
{DELTa} -
{MATH} -
{sAave} -
{MEASuUre} -
{UTiLity} -
{SHOW} -
HP 54502A

Programming
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Command

| Argument

Returned Format

TMENUT

:MERGe

PLOTY
(PRINE?
:RUN
:5ERial
:STATus?

S0P

:$TORe

:TER?
(VIEW

<string>

{CHANnel 1 or 2}
{FUNCtion 1 or 2}
{WMEMory 1 -~ 4}
{PMEMory 1 or 2}

{CHANRel 1 or 2},{WMEMory 1 - 4}
{FUNCtion 1 or 2},{WMEMory 1 - 4}
{WMEMory 1 - 4}, {WMEMory 1 ~ 4}
{CHANnel 1 or 2}

{FUNCtion 1 or 2}

{WMEMory | ~ 4}

{PMEMory 1 or 2}

{CHANRe1}
{1R1Gger}
{DISPlay}
{DELTa}
[MATH}
{SAVE}
{MEASUTe}
{uTLity}
{sHoW}

{1 or 0}
{1 or G}
{1 or 0}
{1 or 0}

{1 or 8}

Quick Reference Guide-4
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Command

Argument

Returned Format

System Subsystem Commands

:5YS8Tem:DSP <string» —-—
18YSTem: DSP? —— <gtring>
:8YS$Tem:ERRor? - <integer>
{KkiMBer} <integers
{STRing} <integer>,<string>
:8YSTem: HEADer {ON or 1} -
{OFF or 0} -
:8YSTem: HEADer? - {1 or 0}
:SYSTem:KEY {1 - 44} e
:SYSTem:KEY? - {0 ~ 44}
:SYSTem: LONGFform {OK or 1} --
{OFF or 0} -
1SYSTem: LONGTorm? e {1 or 0}
:5YSTem:SETup <block data» -
:SYSTem: SETup? - <block data>
HP 54502A

Programming

Quick Reference Guide-5




Command

Argument

Returned Format

Acquire Subsystem Commands

JACQuire: COMPlate
(ACQuire:COMP lete?
:ACQuire:COUNL
:ACQuire:COUNE?
:ACQuire:FILYer

ACQuire:FILTer?
sACQuire:POINts

tACQuire:POINLS?

{6 - 100}
{1 - 2048}

{OK or 1}
{OFF or 0}

{32 - 1024}
{500 or 2000}

{0 - 100}
{1 ~ 2048}—
{1 or 0}
{32 - 1024}

{500 or 2000}

:ACQuire:TYPE {NORMa 1} wa
{AVERage} -
{ENVe tope} -
{RAWData} -

ACQuire:TYPE? - {NORKa1}
e {AVERage}
- {ENvelope}
Calibrate Subsystemn Commands

:CALibrate: TNULY
:CALibrate: TNULT?

<real number>

<real number>

Quick Reference Guide-6
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Command

Argument

Returned Format

Channel Subsystem Commands

:{HANne1{i or 2}:C0UPYing

:CHANne1{1 or 2}:COUP1ing?

:CHANNe1{1 or 2}:ECL
:CHANne1{1 or 2}:HFReject

:LHANne1{l or 2}:HFReject?
:CHANne1{]l or 2}:LFReject

:CHANRe1{l or 2}:LFReject?
:CHANRe1{l or 2}:0FFSet
:CHANne1{l or 2}:0FFSet?
:CHANRe1{l or 2}:PROBe

:CHANne1{l or 2}:PROBe?
:CHANRe1{l or 2}:RANGe
:CHANR {1 or 2}:RANGe?
:{HANN21{1 or 2}:77L

{AC}
{pc}
{DCFifty}

{ON or 1}
{0FF or 0}

{ON or 1}
{0FF or 0}

<regal number>

{0.9 - 1000}

<rgal number>

{AC}
{pct
{DCFifty}

<real number>

{¢.9 - 1000}

<real numbers

or 0}

ar 0}

HP 54502A
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Command

Argument

Returned Format

Display Subsystern Commands

:pIsPlay:
:DisPlay:
:DISPlay:

COLumn
COLumn?
CONNect

:DIsPlay:
:BiSPlay:

COKNect?
DATA

DATA?
FORMat
FORMat?
GRATicule

:PisPlay:
(DisPlay:
:BisSPlay:
:DIsPlay:

:DISPlay:GRAT icule?

:DISPlay: [NVerse
:DISPlay:
:DiSPlay:
DiSPlay:
:DISPlay:

{NVerse?
LINE
MASK
MASKT

:BISPlay:PERSistence

:DISPlay:PERS istence?

:DISPlay:
:DISPlay:
:DISPiay;

RoW
ROW?
SCReen

{¢ - 72}
{ON or 1}
{0OFF or 0}

<biock data>

{1 or 2}

{OFF}
{6R1D}
{AXES}
{FRAMe}

{08 or 1}
{0FF or 0}
<siring>

{0 - 258}

{iINFinite}
{SINGTe}
{0.1 - 11}

{0 - 24}
{ON or 1}
{OFF or 0}

<bjock data>

{OFF}
{GRID}
{AXES}
IFRAMe}

{INFinite}
{SING1e}
{0.1 - 11}

{0 - 24}

- 72}

or 0}

or 2}

or 0}

- 255}

Quick Reference Guide-8
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Command

Argument

Returned Format

:DISPlay:SCReen?
:DISPiay:50URce
:DISP Tay  S0LRce?
(DISPlay:STRing
:DISPlay: TEXT

:DISPlay: TMARker

:DISPlay;: TMARker?
:BISPlay: VMARKer

:DISPlay: VMARKer?

{PHEMoTY O - 3}

<string>
{BLANK}

{ON or 1}
{OFF or 0}

{ON or 1}

.| {OFF or 0}

{1 or 0}

{P¥EMory © - 3}

{1 or 0}

{1 or 0}

Function Subsystem Commands

:FUNCtion{l or 2}

:FUNCtion{l or 2}:

:FUNCtion{l or 2}

:FUNCtion{l or 2}:
(OFFSet?

(FUNCtion{l or 2}

(FUNCtion{l or 2}:

(FUNCtion{l or 2}

:ADD

INVert

TMULTiply

OFFSet

OnLY

:RANGe
(FUNCEion{l or 2}:
(FUNCtion{l or 2}:

RANGe?
SUBTract

{CHANneY 1 or 2},{CHANnel 1 or 2}
{CHANne] 1 or 2},{wMEMory 1 - 4}
{WMEMory 1 - 4},{CHANnel 1 or 2}
{WMEMory 1 - 4},{WMEMory 1 - 4}
{CHANnel | or 2}

{WMEMory 1 - 4}

{CHANrel 1 or 2},{CHANrel 1 or 2}
{CHANRel 1 or Z},{WMEMary 1 - 4}
{WMEMory 1 ~ 4}, {CHANRel 1 or 2}

{WMEMory 1 - 4},{WMEMory 1 - 4}
<real number>

{CHANRe] 1 or 2}

{WMEMory 1 - 4}

<regal number>

{CHANne1 1 or 2},{CHANnel 1 or 2}
{CHANne1 1 or 2}, {wMEMory 1 - 4}
{WMEMory 1 - 4},{CHANnel i or 2}
{WMEMory 1 - 4}, {WMEMory 1 - 4}

HP 54502A
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Command

Argument

Returned Format

(FUNCtion{l or 2}:VYFRSus

{CHANne 1 or 2},{CHANnel 1 or 2}
{CHANnel 1 or 2},{WMEMory 1 -.4}
{WMEMory 1 - 4},{CHANnel 1 or 2}
{WMEMory 1 - 4}, {WMEMory 1 - 4}

Quick Reference Guide-10

Hardcopy Subsystem Commands
:HARDcopy : LENGLH {11 or 12} -
:HARDcopy: LENGLh? - {11 or 12}
:HARDcopy : PAGE {MANua 1} e
{AUTomat tc} —
:HARDcopy : PAGE? - {MANua 1}
- {AUTomatic}
Measure Subsystem Commands
(MEASure ALLY - <rgal number>,. ..
:MEASure:COMPare <measuremant>, <upper>,<lower> -
(MEASure :COMPare? <measuremenis <rgal number>,<real number>
MEASure: CURSor? {DEL.Ta} «<real number>,<real number>
{$TARLY <real number>,<real number>
{s8T0P} <real number>,<real number>
:MEASure:DEF ine {DELay},<rea] number>, ... -
{PWIDth}, {MiDDle} -—
{PYIDth}, {UPPer} -
{PWIDth}, {LOWer} -
{NWIDth}, {MiDDTe} --
{NWIDth}, {UPPer} -
{NWIDth}, {LDWer} -
HP 54502A
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(MEASure:DELay
(MEASure:DELay?
:MEASure:DESTinat ion

:MEASure:DESTinat ion?

:MEASure:DUTycycle
:MEASure: DUTycyc le?
(MEASure:ESTAr
(MEASUre:ESTAPrL?
:MEASure:ESTOp

(MEASure:£ST0p7?
(MEASure:FALLL ime
‘MEASure:FALLtime?
:MEASuUre:FREQuency
‘MEASure: FREQuency?

(MEASure:LIMitiest
‘MEASure: LOWer
(MEASUre:L0Wer?
:MEASure:MODE

:MEASure :MODE?

Command Argument Returned Format
:MEASUre:DEF ine? {DELay} <rgal number>,...
{PWIDth} {M1DD1e}
{PWIDth} {UPPer}
{PWIDth} {LOWer}
{NWIDth} {mibble}
{NWIDth} {UPPer}
{NWIDth} {LOWer}

{WMEMory 1 - 4}
{PMEMory 1 or 2}
{OFF}

<+ pr -r<integers

<+ or -~»<integer>

{MEASure}
{OFF}

<real number>
{STANdard}
{USER?}

<real number>

{WMEMory 1 ~ 4}
{PMEMory 1 or 2}
{OFF}

<real number>

<integer>

<integer>

<rga| number>

<rpal number>

<rea’ numbers

{5TANdard}
{USER}

HP 54502A
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(MEASure:RISetime
‘MEASure:RISetime?
:MEASure:SCRateh
(MEASure:S0URce

:MEASure: S0URce?

MEASUre:STAYistics

‘MEASure:STATistics?
:MEASure: TDELta?
‘MEASuUre: TMAX?
‘MEASUre: TMIN?

{CHANme1 § or 2}
{FiNCtion  or 2}
{WMEMory 1 - 4}

{ON or 1}
{0FF or 0}

Command Argument Returned Format

:MEASure :NWIDLH -— -
‘MEASure : NWIDth? - <real number>
:MEASure:OVERshoot - -
:MEASure: OVERshoot? - <real number>
MEASUre:PERiod - -
:MEASure: PERiod? wu <real number>
‘MEASure:POSTFailure {CONTinue} --

{STOP} -
:MEASuTe:POSTFal lure? - {CONT inue}

- {sT0P}
:MEASure:PRECision {coARse} -
:MEASure :PRECision? -- {CDARse}
:MEASure: PREShoot -— -
‘MEASure:PREShoot? - <real number>
MEASure: PWIDLH - o
(MEASure : PWIDEAT - <real number>
:MEASure:RESules? - {1 - Blestring>{;<string=]...

{0}

<rgal number>

{CHANrel 1 or 2}
{FUNCtion 1 or 2}
{WMEMory 1 - 4}

{1 or 0}

<real number>
<real number>
<real number>

Quick Reference Guide-12
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Command

Argument

Returned Format

‘MEASure:TSTArt
‘MEASure:TSTArL?
‘MEASuUre:TST0p

:MEASure:TSTOp?
:MEASure: TVOLL?

:MEASuUre:UNITs
‘MEASure:UNITs?

:MEASure: UPPer
:MEASure:UPPer?
‘MEASure:VAMP Yitude

‘MEASure :VAMP 1 itude?
MEASure: VAVerage
:MEASure: VAVerage?
(MEASure:VBASe
:MEASure: VBASe?

:MEASure:VDELta?
‘MEASure:VFIFty
:MEASure: YMAX
MEASUTe: VMAXT
MEASure: VMIN

:MEASUre:VMIN?
MEASUTe VPP
:MEASure:VPP?
:MEASure:VRELative
MEASure:VRELative?

(MEASUTe: VRMS
:MEASure:VRMS?
:MEASure:VSTArt
:MEASure:VSTArt?
:MEASure:VST0p

<real number>

<real number>

<real number>,{+ or ~}cintegers

{PERCeNt}
{VOLTs}

<real number>

<rgal number>

<rgal number>

<real number>

<rgal number>
<real number>

o

{PERCent}
{VOLTs}

<rgal number>

<real number>
<real number>
<real number>

<real number>

<rgal number>

<real number>
<real number>

{50 - 100}

<real number>

<real number>

HP 54502A°
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Command

Argument

Returned Format

:MEASure: VSTOPY
:MEASure:VTIMe?
:MEASure: VT0P
:MEASure:YTOPT

<regal number>

<rgal numbers
<real number>

<real number>

Timebase Subsystem Commands

:TIMebase: DELay
:TiMebase:DELay?
:TIMebase:MODE

1 TIMebase HODE?

:TIMebase:RANGe
:TIMsbase :RANGe?
:TiMebase:REFerence

:TIMebase:REFerence?

:TIMebase: SAMP 1e

:TIMebase: SAMP le?

:TIMebase:WINDow

: TIMebase : WINDow?

: TIMebase :WINDow: DELay
:TiMebase:WINDow:DELay?
:TIMebase : WINDow: RARGe

:TIMebase:WINDow: RANGe?

<rgal numbers

{atT0}
{TR1Ggered}
{sinG7e}

<real number>

{LEFT}
{CENTer}
{RIGHL}

{REALt ime}
{REPetitive}

{ON or 1}
{OFF or 0}

<real number>

<real number>

<real number>

{AUTO}
{TR1Ggered}
{sINGTe}

<real number>

{LEFT}
{LENTer}
{RIGHL}

{REALt ime}
{REPetitive}

{1 or 0}

<real number>

<rgal number>

Quick Reference Guide-14
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Command

Argument

Returned Format

Trigger Subsystem Commands

:TRIiGger;:CENTered
:TRiGger:CONDition

:TRIGger:CONDition?

;TR1Gger:COUPTing

:TR1Gger:COUP 1ing?

:TRIGger:DELay
:TRIGger:DELay?
:TRIGger:DELay:SLOPe
:TR1Gger:DELay:SLOPe?

:TRIGger:DELay:S0URce

:TRIGger:DELay:S0URce?

+TR1Gger FIELd
:TRiGger:FIELD?

{ENTer}

{EXIT}

{67}, <real number>

{tT},<real number>

{RANGe},<real number>,<real number>
{TRUE}

{FALSe}

{oc}
{DCFifty}

{TIME},<real number>
{EVENL},<real number>

{POSitive}
{NEGative}

{CHANnel 1 or 2}
{EXTernal}

{1 or 2}

{ENTer}

{EXIT}

{6T},<real number>
{LT},<real number>
{RANGe},<rea’ number>,<real number»
{TRUE}
{FALSe}

{o¢}
{DCFifLy)

{TIME} ,<real number>
{EVENt},<real number>

{POSitive}
{NEGative}

{CHAKne! 1t or 2}
{EXTernal}

{1 or 2}

HP 54502A
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Command

Argument

Returned Format

:TRIGger

:TRIGger:

:TR1Gger:
:TRIGger:
:TR1Gger:
:TRIGger:
:TR1Gger:

:TRIGger:

:TRIGger:

:TRIGger:

:TRIGger:
:TRIGger:

:TRIGger:
:TRIGger:
:TRiGger:
:TRiGger:

tTRiGger:

(HOLDoff
HOLDoff7
LEVe}
LEVel?
LINE

LINE?
LDGic

LOGBie?

MODE

MODE?

OCCurrence
OCCurrence?

{OCCurrence:SL0OPe

OCCurrence:SLOPe?

GCCurrence: S0URce

GlCurrence: S0URce?

PATH

{TIME} ,<real number>
{EVENt}, {1 - 16000000}

<real number>

{1 - 825}
{HIGH}
{LOoW}
{DONTcare}

{EDaE}
{PATTern}
{STATe}
{DELay}
{1V}

{1 - 18000000}

{PUSitive}
{NEGative]}

{CHANnel 1 or 2}
{EXTernal}

{CHAKn21 1 or 2}
{EXTernal}

{TIME},<real number>
{EVENL}, <integer>

<real number>

{1 - 625}

{HIGH}
{Lov}
{BONTcare}

{EDGE}
{PATTern}
{8Thte}
{pELay}
{Tv}

{1 - 16000000}

{PGsitive}
{NEGative}

{CHANNnel 1 or 2}
{EXTernal}
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:TRIGger:50URce
:TR1Gger: S0URce?

:TRIGger:STANdard

:TRIGger: STANdard?

Command Argument Returned Format

:TRIGgerPATH? ~— {CHAtnel 1 or 2}

- {EXTernal}
:TRIGger:POLarity {POSitive} —

{NEGative} -
:TRIGger:POLarity? - ‘ {POSitive}

- {NEGat ive}
:TRIGger:PROBe {0.9 - 1000} -
:TRIGger :PROBe? - {0.9 - 1000}
:TR1Gger:QUAL ity {EDGE} -

{PATTern} -

{5TATe} --

{Low} -

{H1GH) -
:TRIGger:QUAL ity? - {EDGE)

- {PATTern}

- {STATe}

-- {LOW}

- {HIGH}
:TRIGger:SENSitivity {NORMa 1} -

{LOW} -
:TR1Gger SENSitivity? - {KDRMa 1}

- {Low}
: TRIGger:SLOPe {POSitive} -

{NEGat ive} -
:TRIGger:SLOPe? - {POSitive}

- {KEBative}

{CHANRel 1 or 7}
{EXTernal}

{525}
{625}
{USER}

{CHANnel { or 2}
{EXTernal}

{525}
{625}
{USER)}
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Command

Argument

Returned Format

Waveform Subsystem Commands

‘WAVeform:
‘WAVeform:
‘WAVeform:
‘WAVeform

(WAVeform:

‘WAveform:
‘WAVeform:
‘WAVeform:
‘WAVeform:

‘WAVeform:

‘WAVeform:
‘WAYeform:
‘WAVeform:
:WAVeform:
(WAVeform:
‘WAVeform:
‘WAVeform:

‘WaVeform
‘WAVeform:

COUNt?
DATA
DATAT

(FDRMat

FORMat?

POINLs?
PREambie
PREamb1e?
RECord

RECord?

SOURce

S{URce?

TYPE?

XINCrement?

X0Rigin?

XREFerence?
YINCremeni?

Y0Rigin?

YREFerence?

«block data>
{ascii}
{WORD}
{BYTE}
{COMPressed}

<real aumber>,...
{FULL}
{WIKDow}

{CHANne? 1 or 2}
{WMEMory 1 - 4}

{1}

<hblock data>

{ASCi%}
{WORD}
{BRYTE}
{COMPressed}

<integer>
<real number>, ...

{FULL}
{WINDow}

{CHANReY 1 or 2}
{WMEMory 1 - 4}
{AVERage}
{ENVelope}
{NORMa 1}

<regal number>
<real number>

{0}

<real number>
<real number>
<integer>

Quick Reference Guide-18

HP 54502A
Programming




Index

A

ACRMS, 14-60
Acquire Subsystem, 8-1
COMPIlete Command/Query, 8-4
COUNt Command/Query, 8-5
FILTer Command/Query, 8-6
POINts Command/Query, 87
Syntax Diagram, 8-3
TYPE Command/Query, 89
ADD Command, 12-4
Addressing, 3-1
. Addressing the instrument, 1-2
advisory line, 7-3
Algorithms, A-1
ALL Query, 14-11
alpha argument, 4-1
Angular brackets, 1-2
arbitrary ASCII response data, B-23
arbitrary block program data, B-14
ASCH format, 17-5
AUTO timebase mode, 15-4
automatic measurements, A-1
Automatic Top-Base, A-2
AUToscale Command, 6-4
AVERAGE Type, 17-2
Averaging Mode, 8-2

HP 54502A
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B

BEEPer Command/Query, 6-5
BLANk Command, 6-6

block data, 2-9, B-23

BNC Command/Query, 6-7
Buffer Deadiock, B-4

BYTE format, 17-5

C

CAL:DATA:ASCi Query, 6-8
Calibrate Subsystem, 9-1
Syntax Diagram, 9-1
TNULI Command/Query, 9-2
carrage return, 4-5
CENTered Command, 16-13
Channel Subsystem, 10-1
COUPling Command/Query, 10-3
ECL Command, 10-4
HFReject Command/Query, 10-5
LFReject Command/Query, 10-6
OFFSet Command/Query, 10-7
PROBe Command/Query, 10-8
RANGE Command/Query, 10-9
Syntax Diagram, 10-1
TTL Command, 10-16
Character data, 1-8, 2-6
Character program data, 1-8, 2-6, B-14
character response daga, B-23
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CLEAR DISPLAY, 6-11
Clear measurement, 14-38
*CLS (clear status) Command, 5-4
CME - command error, C-3
COLumn Command/Query, 11-4
comma, B-6
Command, 1-3, 2-5
Acquire Subsystem, 8-1
ACQuire:COMPFlete, 8-4
ACQuire:COUN, 8-5
ACQuire:FILTer, 8-6
ACQuire:POINts, 8-7
ACQuire:TYPE, 8-9
AUToscale, 6-4
BEEPer, 6-5
BLANE, 6-6
BNC, 6-7
CALDATA:ASCIL, 6-8
Calibrate Subsystem, 9-1
CAlLibrate:TNULY, 9-2
Channel Subsystem, 10-1
CHANneIN:COUPling, 10-3
CHANneIN:ECL, 10-4
CHANnelIN:HFReject, 10-5
CHANReIN:LFReject, 10-6
CHANRelN:OFFSet, 10-7
CHANneIN:PROBe, 10-8
CHANnelN:RANGe, 10-9
CHANpeIN:TTL,, 10-10
*CLS, 5-1,35-4
common, 4-4
Common Commands, 5-1
cross-reference, 4-13
DESTination, 14-18
DIGitize, 6-9
Display Subsystem, 11-1
DISPlay:COLumn, 13-4
" DISPlay:CONNect, 11-5
DISPlay:DATA, 11-6
DISPlay:FORMat, 11-8
DISPlay:GRATicule, 11-9
DISPlay:INVerse, 13-10

index-2

Command (continued)

DISPlay:LINE, 11-11
DISPlay:MASK, 11-12
DISPlay:PERSistence, 11-14
DISPlay:ROW, 11-16
DISPlay:SCReen, 11-17
DISPlay:SOURce, 11-18
DISPiay:STRing, 11-19
DISPlay:TEXT, 11-20
DISPlay: TMARker, 11-21
DISPlay:VMARKker, 11-22
EOL 6-10

ERASe, 6-11

*ESE, 5-5

*ESR, 5-7

Function Subsystem, 12-1
FUNCtionN:ADD, 124
FUNCtonN:INVert, 12-5
FUNCtionN:MULTiply, 12-6
FUNCtionM:OFFSet, 12-7
FUNCtionN:GNLY, 12-8
FUNCtionN:RANGe, 12-9
FUNCtionN:SUBTract, 12-10
FUNCtionN:VERSus, 12-11
Hardcopy Subsystem, 13-1
HARDcopy:LENGth, 13-2
HARDcopy:PAGE, 13-3
HEADer, 2-5

*IDN, 5-9

*18T, 5-10

LER,6-12

LONGform, 2-5

*LRN, 5-11

LTER, 6-13

Measure Subsystem, 14-1
MEASure;ALL, 14-11
MEASure:COMPare, 14-12
MEASure:CURSor, 14-14
MEASure:DEFine, 14-15
MEASure:DELay, 14-17
MEASure:DUTYycvcle, 14-19
MEASure:ESTArt, 14-20
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Command (continued)
MEASure:ESTOp, 14-22
MEASure:FALLtime, 14-24
MEASure:FREQuency, 14-25
MEASure:LIMittest, 14-26
MEASure:L.OWer, 14-27
MEASure:MODE, 14-28
MEASure:NWIDth, 14-29
MEASure:OVERshoot, 14-30
MEASure:PERi0d, 14-31
MEASure:POST{ailure, 14-32
MEASure:PRECision, 14-33
MEASure;:PREShoot, 14-34
MEASure:PWIDth, 14-35
MEASure:RESults, 14-36
MEASure:RISetime, 14-37
MEASure:SCRatch, 14-38
MEASure:SOURce, 14-39
MEASure:STATistics, 14-40
MEASure:TDELa, 14-41
MEASure:TMAX, 14-42
MEASure: TMIN, 14-43
MEASure:TSTArt, 14-44
MEASure:TSTOp, 14-45
MEASure:TVOLs, 14-46
MEASure:UNITs, 14-48
MEASure:UPPer, 14-49
MEASure:VAMPlitude, 14-50
MEASure:VAVerage, 14-51
MEASure:VBASe, 14-52
MEASure:VDELta, 14-53
MEASure:VFIFy, 14-54
MEASure:VMAX, 14-55
MEASure; VMIN, 14-36
MEASure: VPP, 14-57
MEASure:VRELative, 14-58
MEASure: VRMS, 14-60
MEASure:VSTATrt, 14-61
MEASure:VSTOp, 14-62
MEASure: VTIMe, 14-63
MEASure:VTOP, 14-64
MENU, 6-14
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Command (continued)
MERGe, 6-15
*0OPC, 5-12
*QPT, 5-13
parsing, B-1
PLOT, 6-16
*PRE, 5-14
PRINt, 6-17
*RCL, 5-15
Root Level, 4-4
Root Level Commands, 6-1
*RST, 5-16
RUN, 6-18
*SAV, 5-18
SERial, 6-19
*SRE, 5-19
STATus, 6-20
*STB, 5-21
STOP, 6-21
STORe, 6-22
System Subsystem, 7-1
SYSTem:DSP, 7-3
S$YSTem:ERRor, 7-4
SYSTem:HEADer, 7-6
S$YSTem:KEY, 7-7
SYSTem:L.ONGform, 7-9
SYSTem:SETup, 7-10
TER, 6-23
Timebase Subsystem, 15-1
TIMebase:DELay, 15-3
TIMebase:MODE, 15-4
TIMebase:RANGe, 15-5
TiMebase:REFerence, 15-6
TiMebase:SAMPle, 15-7
TIMebase:WINDow, 15-8
TIMebase: WINDow:DELay, 15-9
TIMebase:WINDow:RANGe, 15-10
*TRG, 5-23
Trigger Mode, 16-1
Trigger Subsystem, 16-1
TRIGger:CENTered, 16-13
TRIGGER:CONDITION, 16-4/ 16-5, 16-14
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Command {(continued)
TRIGger:COUPling, 16-17
TRIGGER:DELAY, 16-6, 16-18
TRIGger:DELay:SLOPe, 16-1%
TRIGGER:DELAY:SOURCE, 16-6, 16-20
TRIGGER:FIELD, 16-7, 16-21
TRIGGER:HOLDOFF, 16-4, 16-22
TRIGGER:LEVEL, 16-1, 16-3 / 16-4, 16-23
TRIGger:LINE, 16-24
TRIGGER:LOGIC, 16-5, 16-25
TRIGgerMODE, 16-26
TRIGGER:OCCURRENCE, 16-6, 16-8, 16-27

TRIGGER:OCCURRENCE:SL.OPE, 16-6, 16-8,

16-28
TRIGGER:OCCURRENCE:SOURCE, 16-6,

16-29
TRIGGER:PATH, 16-4 / 16-5, 16-30
TRIGGER:POLARITY, 16-7, 16-31
TRIGger:PROBe, 16-32
TRIGGER:QUALIFY, 16-6, 16-8, 16-33
TRIGger:SENSitivity, 16-35
TRIGGER:SLOPE, 16-3, 16-36
TRIGGER:SOURCE, 16-3, 16-7, 16-37
TRIGGER:STANDARD, 16-7, 16-38
TRIGGER:TIME, 16-6
*TST, 5-24
VIEW, 6-24
*WAI, 5-25
Waveform Subsystem, 17-1
WAVeform:COUNt, 17-9
WAVeform:DATA, 17-10
WAVeform:FORMat, 17-13
WAVeform:POINts, 17-14
WAVeform:PREamble, 17-15
WAVeform:RECord, 17-17
WAVeform:SOURce, 17-18
WAVeform:TYPE, 17-19
WAVeform:XINCrement, 17-20
WAVeform:XORigin, 17-21
WAVeform: XREFerence, 17-22
WAVeform: YINCrement, 17-23
WAVeform:YORigin, 17-24

Index-4

Command {continued)
WAVeform:YREFerence, 17-25

Command and Data Concepts, 3-1

command error, B-4

Command header, 1-4

command tree, 4-1, 4-4, 49

Command Types, 44

Common command header, 1-5

common commands, B-27, 4-4, 5-1

*CLS, 5-4

*ESE, 5-5

*ESR Query, 5-7

*IDN Query, 5-9 -

*IST Query, 5-10

*LRN Query, 5-11

*GPC Command/Query, 5-12

*OPT Query, 5-13

*PRE Command/Query, 5-14

*RCL Command, 5-15

*RST Command, 5-16

*SAV Command, 5-18

*SRE Command/Query, 5-19

*STB, 521

Syntax Diagram, 5-1

*TRG Command, 5-23

*TST, 5-24

*WAI Command, 5-25

COMPare Command/Query, 14-12

COMPlete Command/Query, 8-4

Compound command header, 1-4

compound header, 4-5

compound query, B-3

COMPRESSED format, 17-5

CONDition Command/Query, 16-14

CONNect Command/Query, 11-5

Controllers, 1-1

COUNt Command/Query, 8-5

COUNt Query, 17-9

COUPLng Command/Query, 10-3, 16-17

CURSor Query, 14-14
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D

Data Acquisition Types, 17-2
DATA Command/Query, 11-6, 17-10
DDE - device specific error, C-3
deadlock, B-4

decimal numeric program data, B-14
DEFine Command/Query, 14-15

definite length arbitrary block response data, B-23

Definite-length block response data, 2-9

DELay Command/Query, 14-17, 15-3, 16-18

Delay Trigger Mode, 16-6, 16-14
DELay:SLOPe Command/Query, 16-19

DELay:SOURce Command/Query, 16-20

DESTination Command/Quzry, 14-18

Device address
HP-IB, 1.2

device clear command, B-2

Device Listening Syntax, B-8

Device Talking Syntax, B-19

device-specific error, B-4

DIGitize Command, 6-9, 8-1, 17-2

display record, 17-17

Display Subsyster, 11-1
COLumn Command/Query, 11-4
CONNect Command/Query, 11-5
DATA Command/Query, 11-6
FORMat Command/Query, 11-8
GRATicuie Command/Query, 11-9
INVerse Command/Query, 11-10
LINE Command, 11-11
MASK Command/Query, 11-12

PERSistence Command/Query, 11-14

ROW Command/Query, 11-16
SCReen Command/Query, 11-17
SOURce Command/Query, 11-18
STRing command, 11-19

Syntax Diagram, 11-1

TEXT Command, 11-20
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Display Subsystem {continued)
TMARker Command/Query, 11-21
VMARker Command/Query, 11-22

DSP Command/Query, 7-3

duty cycle, A-5

DUTycycle Command/Query, 14-19

E

ECL Command, 10-4

Edge Definition, A-2

Enter statement, 1-1

Entered, 16-4

Envelope Mode, 8-2

ENVELOPE Type, 17-2

EOL, 1-8

EOI1 Command/Query, 6-10

ERASe Command, 6-11

ERASE PMEMORYD, 6-11

error number, 7-4

ERRor guery, 7-4

error queue, 5-4

ESB - event status bit, C-3

*ESE Command
Command/Query, 5-5

*ESR Query, 5-7

ESR, event snmmary, 5-5

ESTArt Command/Query, 14-20

ESTOp Command/Query, 14-22

Event Status Register, 5-8

Example program, D-1
Channel Setup, D-2
Digitize, B-9
Hardcopy, D-11
Measurement Setup, D-6
Timebase Subsystem, D-4
Waveform Template, D-12

EXE - execution error, C-3

execution error, B-4

Exited, 16-4
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exponential - NR3, B-23
extended, 17-17

F

falltime, A-5
FALLtime Command/Query, 14-24
falltime measurement, 14-1
falitime measurements, A-1
FIELd Command/Query, 16-21
FIL.Ter Command/Query, 8-6
FORMat Command/Query, 11-8, 17-13
frequency, A-5
FREQuency Command/Query, 14-25
frequency measurement, 14-1
Function Subsystem, 12-1
ADD Command, 12-4
INVert Command, 12-5
MULTiply Command, 12-6
OFFSet Command/Query, 127
ONLY Command, 12-8
RANGe Command/Query, 12-9
SUBTract Command, 12-10
Syntax Diagram, 12-2
VERSus Command, 12-11
Functional Elemenis
Input Buffer, B-1
Output Gueune, B-2
Parser, B-2

G

GRATiIcale Command/Query, 11-9
group execute trigger (GET), B-3
GT, 16-4

Index-6

H

Hardcopy Subsystem, 13-1
LENGth Command/Query, 13-2
PAGE Command/Query, 13-3
Syntax Diagram, 13-1

HEADer command, 2-5

HEADer Command/Query, 7-6

headers, 4-1

HFReject Command/Query, 10-5

HOLDoff Command/Query, 16-22

HP-1B, 1-2

*IDN Query, 5-9
IEEE 488.1, B-1
IEEE 4882, B-5,4-4
IEEE 488.2 defined syntax, B-5
TEEE 488.2 instruments, B-1
IEEE 488.2 standard, B-1
Individual Status, C-7
infinity Representation, 4-6
Initialization, 2-2
input

vertical, 6-4
Input Buffer, B-1/B-2, B-4
instrument

serial number, 5-9
Instrument address

HP-IB, 1-2
integer - NR1, B-23
Interface Capabilities, 3-1
Interface select code

HP-1B, 1-2
Interrupted Condition, B-4
interrupted error, B-26
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INVerse Command/Query, 11-10
INVert Command, 12-5
*IST

Query, 5-10

K

key codes, 7-7
KEY Command/Query, 7-7

L

LCL -local, C-3
leading colon, 4-5/ 4-6
learn string, 5-11
LENGth Command/Query, 13-2
LER Query, 6-12
jevel

trigger, 6-4
LEVel Command/Query, 16-23
LFReject Command/Query, 10-6
Limit Test Event Register, 6-13
LIMittest Command, 14-26
LINE Command, 11-11
LINE Command/Query, 16-24
linefeed, 4-4
linefeed (CRLF), 4-5
LOGic Command/Query, 16-25
Longform, 1-7
LONGform command, 2-5
LONGform Command/Query, 7-9
LOWer Command/Query, 14-27
Lowercase, 1-7
*LRN Query, 5-11
LT, 16-4
LTER Query, 6-13
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Making Measurements, A-1, 14-2

MASK Command/Query, 11-12

MAYV - message available, C-3

Measure Subsystem, 14-1
ALL Query, 14-11
COMPare Command/Query, 14-12
CURSor Query, 14-14
DEFine Command/Query, 14-15
DELay Command/Query, 14-17
DESTination Command/Query, 14-18
DUTycycle Command/Query, 14-19
ESTArt Command/Query, 14-20
ESTOp Command/Query, 14-22
FALLtime Command/Query, 14-24
FREQuency Command/Query, 14-25
LIMittest Command, 14-26
LOWer Command/Query, 14-27
MODE Command/Query, 14-28
NWIDth Command/Query, 14-29
OVERshoot Command/Query, 14-30
PERiod Command/Query, 14-31
POSTiailure Command/Query, 14-32
PRECision Command/Query, 14-33
PREShoot Command/Query, 14-34
PWIDth Command/Query, 14-35
RESults Query, 14-36
RiSetime Command/Query, 14-37
SCRatch Command, 14-38
SOURce Command/Query, 14-39
STATistics Command/Query, 14-40
Syntax Diagram, 14-4
TDELta Query, 14-41
TMAX Query, 14-42
TMIN Query, 14-43
TSTArt Command/Query, 14-44
TSTOp Command/Query, 14-45
TVOLt Query, 14-46
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Measure Subsystem (continued)
UNITs Command/Query, 14-48
UPPer Command/Query, 14-49
VAMPlitude Command/Query, 14-50
VAVerage Command/Query, 14-51
VBASe Command/Query, 14-52
VDELta Query, 14-53
VFIFty Command, 14-54
VMAX Command/Query, 14-55
VMIN Command/Cuery, 14-56
VPP Command/Query, 14-57
VRELative Command/Query, 14-58
VRMS Command/Query, 14-60
VSTArt Command/Query, 14-61
VSTOp Command/Query, 14-62
VTIMe Query, 14-63
VTOP Command/Query, 14-64

Measurement Error, 14-2

Measurement Setup, A-1, 14-1

MENU Command/Query, 6-14

MERGe Command, 6-15

message exchange protocols, B-1

Message terminator, 1-2

- width, A-3

mnemonic, 4-1

Mode
Delay Trigger, 16-6
Pattern Trigger, 16-4
State Trigger, 16-5
TV Trigger, 167

MODE Command/Query, 14-28, 15-4, 16-26

MSG - message, C-3

MSS (Master Summary Status), 5-21

MSS - master summary status, C-3

Multiple data parameters, 1-7

Muitiple numeric variables, 2-10

Multiple program commands, 1-9

Multiple queries, B-3, 2-10

Multiple subsystems, 1-9

MULTiply Command, 12-6

Index-3

- width, A-5

new line character, 6-10

NL, 1-8, B-6, 4-4

norm, 17-17

Normal Persistence mode, 8-1
NORMAL Type, 17-2

Notation Conventions and Definitions, 4-7
nrl numeric response data, B-23
nr3 numeric response data, B-23
Numeric data, 1-8

Numeric program data, 1-8
Numeric variables, 2-8

NWIDth Command/Query, 14-29

0

OCCurrence Command/Query, 16-27
OCCurrence:SLOPe Command/Query, 16-28
OCCurrence:Source Command/Query, 16-29
offset
vertical, 6-4
OFFSet Command/Query, 10-7, 12-7
ONLY Command, 12-8
*OPC Command/Query, 5-12
OPC - operation complete, C-3
Operation Complete, C-4
*OPT Query, 5-13
OUTPUT command, 1-2
output queue, B-2, B-4, 5-12
Qutput statement, 1-1
Overlapped Commands, 4-7
OVERshoot Command/Query, 14-30
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PAGE Commanrd/Query, 13-3
Parallel Poll, C-7
Parallel Poll Configure, C-7, C-9
Parallel Poll Register Enable, C-7
Parallel Poll Unconfigure, C-10
Parser, B-2, B-O
parsing, B-1/B-2
PATH Command/Query, 16-30
Pattern Trigger Mode, 16-4, 16-14
period, A-5
PERiod Command/Query, 14-31
period measurement, 14-1
PERSistence Command/Query, 11-14
PLOT Query, 6-16
+ width, A-4
POINts Command/Query, 8-7
POINts Query, 17-14
POLarity Command/Query, 16-31
PON - power on, C-3
PQSTfailure Command/CQuery, 1432
*PRE Command/Query, C-7, 5-14
PREamble Command/Query, 17-15
PRECision Command/Query, 14-33
PREShoot Command/Query, 14-34
PRINt Query, 6-17
PROBe Command/Query, 10-8, 16-32
proggram message unit, B-9
Program command, 1-3
Program data, 1-7, B-14
Program example, D-1
Channel Setup, D-2
Digitize, D-9
Hardcopy, D-11
Measurement Setup, D-6
Timebase Subsystem, D-4
Waveform Template, D-12
Program message, 1-3, B-2/ B-3, B-6, B-9, 4-6
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Program message syntax, 1-3

Program message terminator, 1-8, B-2, 4-5
Program message unit, 1-3, B-6

program message unit separaior, B-10, 4-5
Program query, 1-3

Program syntax, 1-3

Protocols, B-1

pulse width measurement, 14-1

PWIDth Command/Query, 14-35

Q

QUALIfy Command/Query, 16-33
Query, 1-3, 1-6, 2-5

- Query command, 1-6

query error, B-3/B-4

query message, B-2 / B-3
query message onit, B-21
query program header, B-10
Query response, 2-4

query responses, 4-7
Question mark, 1-6

QYE - query error, C-3

R

RANGE, 16-4

RANGe Command/Query, 10-9, 12.9,15-5
Rawdata Mode, 8-2 :
RAWDATA Type, 17-2

*RCL Command, 5-15

RECord Command/Query, 17-17
REFerence Command/Query, 15-6
Response data, 2-9, B-23

response data separator, B-25
Response Generation, 4-7

Response header, B-21

response header separator, B-26
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response message, B-2/B-3, B-21
response message terminator, B-26
response message unit, B-21
response message unit separator, B-26
response messages, B-2
RESults Query, 14-36
risetime, A-5
RiSetime Command/Query, 14-37
risetime measurement, i4-1
risetime measurements, A-1
Root Level commands, 4-4, 6-1
AUToscale Command, 6-4
BEEPer Command/Query, 6-5
BLANk Command, 6-6
BNC Command/Query, 6-7
CAL:DATA:ASCH Query, 6-8
DIGitize Command, 6-9
EQI Command/Query, 6-10
ERASe Command, 6-11
LER Query, 6-12
LTER Query, 6-13
MENU Command/Query, 6-14
MERGe Command, 6-15
PLOT Query, 6-16
PRINt Query, 6-17
RUN Command, 6-18
SERial Command, 6-19
STATus Query, 6-20
STOP Command, 6-21
STORe Command, 6-22
Syntax Diagram, 6-1
TER Query, 6-23
VIEW Command, 6-24
ROW Command/Query, 11-16
RQC - request control, C-3
RQS - request service, C-3
*RST Command, 5-16
RUN Command, 6-18

leudassg .

S

SAMPle Command/Query, 15-7
*SAV Command, 5-18
save Tegister, 5-18
save/recall register, 5-15
S$CRatch Command, 14-38
SCReen Command/Query, 11-17
semicolon, B-6
sensitivity

vertical, 6-4
SENSitivity Command/Query, 16-35
Separator, 1-4
Sequential commands, 4-6
SERial Command, 6-19
serial number, 5-9, 6-19
Serial Poll, C-5
Service, 5-19
SETup Command/Query, 7-10
767,2-7
Shortform, 1-7
Simple command header, 1-4
SINGLE timebase mode, 15-4
SLOPe Command/Query, 16-30
SOURce Command/CQuery, 11-18, 14-39, 16-37,
17-18
space, B-6
*SRE Command/Query, 5-19
standard + width, A-4
standard - width, A-5
STANdard Command/Query, 16-38
Standard Event Status Enable Register, 5-5
Standard Event Status Register, 5-5, 5-12
State Trigger Mode, 16-3, 16-14
ST ATistics Command/Query, 14-40
Status, 2-10
Status Byte, C-4, 5-19
status data structures, 5-4
STATus Query, 6-20
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status register, 5-1
Status registers, 2-10
Status Reporting, C-1
*STB Command, 5-21
STOP Command, 6-21
STORe Command, 6-22
STRing command, 11-19
string program data, B-14
string response data, B-23
String variables, 2-7
Subsystem
Acquire, 8-1
Calibrate, 9-1
Display, 11-1
Function, 12-1
HARDcopy, 13-1
Measure, 14-1
System, 7-1
Timebase, 15-1
Trigger, 16-1
Waveform, 17-1
Subsystem commands, 4-4
Subsystem:Channel, 10-1
SUBTract Command, 12-10
suffix multipliers, B-16
suffix program data, B-14
suffix units, B-16
sweep speed, 6-4
Syntax Diagram
Acquire Subsystem, 8-3
Calibrate Subsystem, 9-1
Channel Subsystem, 10-1
Common Commands, 5-1
Display Subsystem, 11-1
Function Subsystem, 12-2
Hardcopy Subsystem, 13-1
Measure Subsystem, 14-4
Root Level Commands, 6-1
System Subsystem, 7-2
Timebase Subsystem, 15-1
Waveform Subsystem, 17-7
Syatax Diagram: Trigger Subsystem, 16-9
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syntax diagrams, B-5

syntax error, B-4

Syntax Overview, B-3

System Subsystem, 7-1
DSP Command/Query, 7-3
ERRor Query, 7-4
HEADer Command/()ucry, 7-6
KEY Command/Query, 7-7
LONGform Command/Query, 7-9
SETup Command/Query, 7-10
Syntax Diagram, 7-2

T

Talking to the instrument, 1-1

TDELta Query, 14-41

TER Query, 6-23

Terminator, 1-2, 1-8

TEXT Command, 11-20

time bucket, 8-1

Timebase Subsystem, 15-1
DELay Command/Query, 15-3
MODE Command/Query, 15-4
RANGe Command/Query, 15-5
REFerence Command/Query, 15-6
SAMPle Command/Query, 15-7
Syntax Diagram, 15-1
WINDow Command/Query, 15- 8
WINDow:DELay Command/(}usry, 159"

WINDow:RANGe Command/Qaery; 15-10°

Timebase Window mode, 15-1
TMARker Command/Query, 11-21
TMAX Query, 14-42

TMIN Query, 14-43

TNULI Command/Query, 9-2

*TRG Command, 5-23

TRG - trigger, C-4

Trigger Bit, C-4

Trigger Condition command, 16-4 / 16-5
Trigger Delay command, 16-6

index-di.




Trigger Delay Sowres sommand, 16-6
Trigger Event, 16-6
Trigger Event command, 16-6
Trigger Field command, 16-7
Trigger Holdoff, 16-4
trigger level, 6-4 ..
Trigger Level command, 16-1, 16-3
Trigger Logic command, 16-4 / 16-5
Trigger Mode, 16-1
EDGE, 16-1, 16-3
TV, i16-1
Valid Commands, 16-2
Trigger Qceourrence command, 16-6, 16-8
Trigger Occurrence Slope command, 16-8
Trigger Path command, 16-4 / 16-5
Trigger Polarity command, 16-7
Trigger Qualify command, 16-6, 16-8
Trigger Slope command, 16-3
Trigger Source command, 16-3, 16-7
Trigger Standard command, 16-7
Trigger Subsystem, 16-1
CENTered Command, 16-13
CONDition Command/Query, 16-14
COUPling Command/Query, 16-17
DELay Command/Query, 16-18

DELay SOURce Command/Query, 16-20

DELay:SLOPe Command/CQuery, 16-19
FIELd Command/Query, 16-21
HOLDoff Command/Cuery, 16-22
LEVel Commend/Query, 16-23

LINE Command/Query, 16-24

1.0Gic Command/Query, 16-25
MODE Command/Query, 16-26
OCCurrence Command/Query, 16-27

OCCurrence:SLOPe Command/Query, 16-28
OCCurrence:SOURce Command/Query, 16-29

PATH -Command/Query, 16-30
POLarity Command/Query, 16-31
PROBe Command/Query, 16-32
QUALify Command/Query, 16-33
SENSitivity Command/Query, 16-35
SLOPe Command/(uery, 16-36

indax22,

Trigger Subsystem {continued)
SOURce Command/Query, 16-37
$TANdard Command/Query, 16-38
Syntax Diagram, 16-9

Trigger Time command, 16-6

TRIGGERED timebase mode, 15-4

Truncation Rules, 4-1

*TST Query, 5-24

TSTArt Command/Query, 14-44

TSTOp Command/Query, 14-45

TTL Command, 10-10

TV Trigger Mode, 16-1, 16-7, 16-14

TVOLT Query, 14-46

TYPE Command/Query, 8-9

TYPE Query, 17-19

U

UNITs Command/Query, 14-48
Unterminated Condition, B-4
UPPer Command/Query, 14-49
Upper/Lower Case Equivalence, B-8
Uppercase, 1-7

URQ - user request, C-3

URQ, user request, 5-5
user-cdefined + width, A-4
User-Defined Measurements, 14-1

A4

Vamp, A-b

VAMPIlitude Command/Query, 14-50
VAVerage Command/Query, 14-51
Vavg, A-6

Vbase, A-6

VBASe Command/Query, 14-52
VDELta Query, 14-53

VERSus Command, 12-31
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vertical input, 6-4

vertical offset, 6-4

vertical sensitivity, 6-4

VFIFty Command, 14-54

VIEW Command, 6-24
VMARker Command/Query, 11-22
Ymax, A-5

VMAX Command/Query, 14-55
Vmin, A-5

VMIN Command/Query, 14-36
Voltage measurements, 14-2
Vp-p, A-5

VPP Command/Query, 14-57
VRELative Command/Query, 14-58
Vrms, A-6

VRMS Command/Query, 14-60
VSTArt Command/Query, 14-61
VSTOp Command/Query, 14-62
VTIMe Query, 14-63

Viop, A-5

VTOP Command/Query, 14-64

W

*WAI Command, 5-25
Waveform Data Conversion, 17-4
Waveform Subsystem, 17-1
COUNt Query, 17-8
DATA Command/Cuery, 17-10

FORMat Command/Query, 17-13

POINis Query, 17-14

PREamble Command/Query, 17-15

RECord Command/Query, 17-17

SOURce Command/Query, 17-18

Syntax Diagram, 17-7
TYPE Query, 17-19
XINCrement Query, 17-20
XORigin Query, 17-21
XREFerence Query, 17-22
YINCrement Query, 17-23
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Waveform Subsystems {continued)
YORigin Query, 17-24 o
YREFerence Query, 1’)‘ 25

white space, B-8

WINDow Command/Quﬁry, 15-8

WINDow:DELay Command/ Ouery, B G

WINDow:RANGe Commandj()uery, 15 10

WORD format, 17-5 =

X

XINCrement Query, 17-20
XORigin Query, 17-21
XREFerence Query, 17-22

Y

YINCrement Query, 17-23
YORigin Query, 17-24
YREFerence Query, 1725
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