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1 ABOUT THIS MANUAL

The SCPY Programming Manual for the CombiScope™ instruments describes
how to program your CombiScope™ instrument via the IEEE bus using SCPI

. commands.

1.1 What this Manual Contains

A compiete table of contents is given at the beginning of the manuat,

Chapter 1

Chapter 2

Chapter 3

Chapter 4

ABOUT THIS MANUAL

Explains what the SCPI programming manual for the CombiScopes
instruments contains.

GETTING STARTED WITH SCP1I PROGRAMMING
Tells you how 1o get started quickly with your CombiScops instrument.
You can exectite the program examples per (subjsection or frem the

" heginning untll the end.

USING THE COMBISCORE INSTRUMENTS

Explains how SCPI works for your CombiScope instrument from
the functional point of view. Section 3.1 is an introduction and
section 3.2 explains the fundamental programming concepts, The
other sections and subsections represent the functicnal use of your
CombiScope instrument.

COMMAND REFERENCE

is a complete alphabetical reference of all implemented SCPI
commands. In the beginning a command summary is given 1o
provide you with a quick reference.
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ABOUT THIS MANUAL

Appendix A

Appendix B

Appendix C

Appendix D

Appendix E

APPLICATION PROGRAM EXAMPLES
Appendix A describes some appiication program examples. The
application programs are supplied on fioppy.

CROSS REFERENCES
Appendix B gives cross references between SCPI commands and
front panel keys, softkey menu options, and instrument functions.

MANUAL CONVENTIONS

Appendix C explains which abbreviations and symbois are used in
the manuat. it also gives a fist of the tables, figures, and documents
referenced.

STANDARDS INFORMATION

Appendix D gives information regarding SCP! and |IEEE-488.2
standards. :

SUMMARY OF SYSTEM SETTINGS
Appendix E lists the system settings per functional group {node),
plus the applicable instrument settings per node.

A full alphabetical index is given at the end of the manual.
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2 GETTING STARTED WITH SCPI
PROGRAMMING

2.1 Preparations for SCPl Programming

To program your CombiScope instrument, you need a sysiemn setup and a
programming environment. Various program exampies {refer to PROGRAM
EXAMPLE:) are given in the following sections. These program examples can be
executed one af a time or chained togethear for a complete tutorial. The program
examples are basad on the system and programming environment as described
below.

Note: Al PROGRAM EXAMPLE's in this chapter are supplied on floppy under
the file name EXGETSTA.BAS. They are chained together in order of
APPEATAnce.

2.1.1 Sysiem setup

® The CombiScope instrument contains a factory-instatied IEEE option.

® A PCis used as controlier. in the PC an IEEE-488.2 interface (GPIB) board
must be instalied to turn the PC into a GPIB controiier. The GPIB controlier
musi be connected to the CombiScope instrument via an IEEE cable.

Note:  The program examples throughout this manual have been executed
on an IBM-compatible PC with the GPIB interface board and
software of the product PM2201/03 installed. The PM2201 board is
equivalent to the PCHA board from Naltional instrurments.

2.1.2  Programming environment
& MS-QuickBASIC is used as the programming language.

& A number of standard IEEE-488.2 drivers are used to control the CombiScope
instrument via the GPIB. These drivers must be included in the application
program, Tharetore, the first statement of an application program must be as
follows:

REM SINCLUDE: ‘<path>QBDECL.BAS’

Note:  The program exampies throughout this manua! have been executed
using the IEEE-488.2 drivers and the device handler GPIB.COM of
the product PM2201/03.
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The parameters of these drivers are defined by the device handler GPIB.COM
and by the QuickBASIC program code. The foliowing drivers and parameters are
used in the program examples:

® The I[EEE-488.2 driver "Send” is used to send a command or query o an
instrument.
CALL Send (<board>, <address>, <commangd>, <eokt>)

& The |[EEE-488.2 driver "SendSetup” is used to prepare one or more devicas
to receive data bytes. The controlier becomes tatker and the device becomes
listener.

CALL SendSetup (<board>, <addresslist>)

& The IEEE-488.2 driver "SendDataBRytes” is used to send data bytes from a
talking controller to a listening device.
CALL SendDataBytes (<boards>, <datas>, <eots)

& The IEEE-488.2 driver "Receive" is used to read a response string from an
instrument. '

CALL Receive (<beoard>, <address>, <response>, <term>)

® The |IEEE-488.2 driver "SendlFC" is used 1o clear the GPIB interface.
CALL SendIFC {<board:>)

® The IEEE-488.2 driver "BbTMO" is used 1o specify a time cut period for the
interface board.
CALL IDbTMO (<board:>, <timeout>)

Explanation of the parameters used in the IEEE-488.2 drivers:

@ <board> IEEE board identification inside the PC (defaull board
address = 0).

® <addresss> IEEE instrument address (default CombiScope instrument
address = 8).

® <addresslists Array containing GPIB device addresses, terminated by the

constant -1 (FFFF hex.).

® <commands> A command or query string to be sent to the instrument. The
"short form" commands are specified in UPPER CASE. The
additional characters in lower cage complete the "ong form”
commands.

®  <data> One or more data characters o be sent to the listener
device.
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& <response'> . A response siring sent by the instrument as a response to
a quetry.
® <cot> ~ An "end of text" indication:

0 = program message 1o be coniinuad (no action)
1 = end of program message {sends End-message + EOI
frue)

& <term> A “erminate” indication:
0 = response message o be continued {no detection of
EOL characier) : _
256 = end of response message (stops reading after EOL
characten)

® <timeout> A time out indication, e.g., 11 = 1 second, 12 = 3 seconds,
13 = 10 seconds.

PROGRAM EXAMPLE:

Tk kA

REM SINCLUDE: o:\pc-gnib\4288driviQBEDECL.BAS  *Includes GPIB drivers

CLS : " Clears text from PC screen
CELL SendIfC (D} « Glears the GPIB interface
CALL IBTMO(O, 13) « Sats time out at 10 seconds

PROGRAMMING NOTE:
The variable IBCNT% contains the number of response bytes (including NL)
after reading a response message using the Receive driver.
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2.2 Initializing the CombiScope Instrument

2.2.1 How to reset the CombiScope instrument

The instrument itself can be reset by sending the *RSY command. This seis the
instrument to a fixed setup optimized for remote operation. The status and error
data of the instrument can be cleared by sending the *CLS command.

PROGRAM EXAMPLE:

R

'Reset the instrument and clear the status data:

Tk ok ok ke
CALL Send(D, &, "=&RST", 1; ' Resets the instrument
&, "xCL&, 1) * Clears the stafus data

CALL: Send (0,

222 Howto identify the CombiScope instrument

The identity of the instrumeni can be gueried by sending the *IDN? guery,
followed by reading the instrument response message. The options of the
instrument can be querled by sending the *OPT? guery, followed by reading the
instrument response message. '

PROGRAM EXAMPLE:

f ook k%

'Read and print the identity and options of the Iinstrument:
kAR

responsed = SPACES (65}

CALL Send {0, &, s=ibuz», 1) ‘ Requests for identification
CALL: Receive (0, 256) " Reads the ident string
PRINT *Ident: "; i regsponsas, IBONTE) * Prints the ident siring
CALL Send (0, &, 1 * Requests for options
ChLL Receive (0, 8, responsed, 256} ‘ Reads the options siring
PRINT "Options: "; LEFIS{responseS, IRBCNTS) - Printsthe options string

2.2.3 How o switch between digital and analog mode

After power on, a CombiScope instrument can bs either in the digital or analog
mode. After a *RST command the digital mode is selected. The INSTrument sub-
system allows you to switch between the two medes. This ¢an be done by speci-
fying a predefined name (DiGital, ANALog) or ihe comesponding number
(1 = digital, 2 = analog).

PROGRAM EXAMPLE:

M

"Initlalize and change the operating node of the ComblScope instrument:
Pk ok ko
CRLL Send [ 3, "INSTrument ANaLog", 1) " Switches to analog mode

[ e

CALL Send ( 8, "INSTrument :NSELect 1", 1} ‘Swilches back to digial mode
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2.3 Error Reporting

Instrument errors are usuaily caused by programming or setting errors. They are
reported by the instrument during the execution of each command. To make sure
that a program is running property, you must query the instrument for possible er-
rors after every functional command. This is done by sending ths
3YSTem:ERRor? query or the 8TATus:QUEue? guery to the instrument; followed
by reading the response message. Howeaver, through this practice the same "er-
ror reporting” staternents must be repeated afier sending each SCPl command.
This is not always practical. Therefore, one of the following approaches is ad-
vised:

1) Sendthe SYSTem:ERRor? or STATus:QUEUe? query and read the instrument
regponse message after every group of commands that functionally belong to
each cther.

2) Program an error-reporting routine and call this routine after each command
or group of commands. For an example of an error-reporting routine, refer to
seciion 3.14.4.1.

3} Program an error-reporting routine and use the “Service Reguest (SRQ)
Generation” mechanism to interrupt the execution of the program and tc
execute the error-reporting routine. Therefore, refer 1o seclion 3.14.4.2.

PROGRAM EXAMPLE:

'Read 2rrcr message:

EET

ers = SPACES {60}

CALL Send{(, 8, "SYSTem:ERRor?", 1) * Requests for error
CALL Receive((, 8, ers, Z56&) ' Reads error message
PRINT *Response Lo €rroy guery = %;

PRINT Slers, IBCONT:%-1) ‘ Displays error message
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2.4 Acquiring Traces

Trace acquisitions are started via the INITiate commands. A single acquisition is
done by sending a singie INITiate command. Continuous acquisitions are done by
sending the INITiate:CONTinuous ON command.

The TRACe? query allows you to acquire a trace of signat samples from one of
the following sources:

® Aninput channel, e.g., CH2 (input channel 2).
® A frace area in a memory register, e.g., M2_3 {(Memory register 2, trace 3}.

The number of trace samples (acquisition length) can be specified using the
TRACe:PONts command. f your instrument has standard memory, you can
specify 512, 2048, 4098, or 8192 trace samples. i your instrument has extended
memory, you can specify 512, 8192, 16384, or 32768 trace samples. A
TRACe:POINts command specifies the acquisition tength for all channels and
memory registers. o

Example: Send --> TRACe:POINts CHI, 8192 'Selects 8192 sample poinis

' for all traces

The number of trace sample bits can be specified using the FORMat command.
This gives you the possibility to define samples of 8 bits (1 byte) or 16 bits
(2 bytes). A FORMat command specifies the number of sample bits for all
channeis and memaory registers.

Exampie: Send --> FORMat INT, 16 'Formats 16-bits samples

The format of the trace response data is as follows:
#nx..xfth..... bs <NL>

{ | ——— | g L 1

g | 1 NewLine code (40 decimal)
checksum byte over gll trace bytes

l trace sample data bytes (see Note)

E

[ trace data format byte {see Note)
L number of trace bytes (fbb...bbs)
number of digits of x..x

Note: if =8 decimal, each trace sample is one byte (8 bits).
If =16 decirnal, each trace sample is two bytes (16 bits}, i.e., most significant byte
(mnsh) + least significant byfe {isb).

Example:
#470P26<18> <msb 1> <lgb 1> ... <msb 512> <Isb 512> <checksum> <10>
i

Pt ' L

%

L——-m trace sampie 512

trace sample 1

decimal 16

number of trace bytes (N)
numbper of digits of N
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2.4 How to acquire a single shot irace

in the program example, a single shot trace acguisition of 8192 8-hit samples is
done with a probe connected to inpui channsl 1. The trace sample bytes are read
from the GPIB as string characters. The number of response bytes and the
number of samples are printed.

The TRIGger:SOURce command is used to specify input channel 1 as a trigger
source. The TRIGger.L.EVel command is used to reset the trigger level to e.g., 0.1
volts, ‘

PREPARATIONS:

® Connect a probe 1o channel 1. After start up of the program you will be askad
1o trigger the acquisition with the open end of the probe, L.a., touch the probe
or strike the prebe on the table.

PROGRAM EXAMPLE:

R T

‘Acguire a single shot trace:
{ ko ke k R

DIM tracsbu
CALL Send(d

[ AS STRING » 16508

g, *FORMat INTeger,8°, 1) ' Formats 8-bits sample
Sendi{0, 8, "TRACe:POINDs CH1,2192", 1) ‘Formats 8192 sample points
Send {0, B, "TRIGger:S50URce INTernall®, 1} ’Triggersource =channel

Sendi{d,
end{d,
“Trigger tha Combifcope §
"=»» Press any Key when
T INKEYS = "' WEND

G.rv, 1) ‘Trigger-ievel =

" Single shot initiation
strument by touching the probe tip, *
ighed. "

L Sendild, 8, "sWRI“, 1} *Waits for previous commands
to finish
CALL Sendif, 8, "TEACa? CHL®, 1) *Querias for channet 1 trace
CALL Receive(0, &, tracebufs, 256 Reads channal 1 trace

i

* The contents of the tracebuf$ string is as follows:
i 4 8104 <8> <byte 1> .. <byle 8182> <sum> <10>

i

nr.of.digivs = VAL{MIDS (tracebufs, 2, 1}

nr.of.bvtes = VAL(MIDS (tracebu nr.of . digita}} 2

sample.length = ASCIMIDS{tryac 3 e nr.of.digitcs, 13} / 8
ocf.samples = nr.of.byvies

ber of bytes received =¢; IBONT: " IBONT% = number of bytes
of trace samples =°; nr.ocl.szamples

DRINT v
PRINT

Note:  Referio section 3.4.3 "Conversion of trace data' about how to convert
this string data.
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2.4.2  How to acquire repetitive traces

in the program example, 5 trace acquisitions of 512 18-bft samples are done via
a probe connected to channel 2. The trace sample bytes are read from the GPIB
as string characiers and written to the file TRACES.DAT on the hard disk.

PREPARATIONS:

@® Connect a probe from the Probe Adjust signal to channel 2,

PROGRAM EXAMPLE:

Cok Rk R R

fAcouire 5 sequential traces and store in flle TRACES,DAT:
ke d ok

DIM tracebuf AS STRING + 1050

CaLL Send((, 8, "#RST", 1} ' Resets the instrumeni

.

‘Afrer *RET a trace acquisition is defined at 512 samples of 16 bits
Do

{2 DyLes).

Lo Send{(, &, "COWFigure:AC (€2}° Y  Condigures channel 2
Send(d, &, CEUNCEien (XTIMe:VOLTage?2 ", 1)’ Swicheschannei? on
"o, #1, "TRACES . DATY Opens file TRACES.DAT

, 8, "INITTiate®, 1) * Single infiation
. B, UeWAT;TRACe? CHZY, 1} * Queries for channel 2 frace

*Notioe the WA before TRAGe?. The *WA! command takes care that the TRACe? CH2 command is
*executed when the INTTiate command is finished.

i

CALL Receive(d, 8, tracehufs, 258) * Reads channal 2 frace
DPRINT #1, "Prace puifer:"; i *Writes trace header tofile
PRINT %3, LEFTS (tracebufd, IBONTR) " Writes trace buffer o file

NEXT 1
CLOSE . - Closes fils TRACES.DAT

Note:  Refer to section 3.4.3 "Conversjon of trace data” about how o convert
this string data.
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2.5 Measuring Signal Characteristics

The measurement instructions allow you to make a complete measurement. This
includes the configuration of the instrument, the initiation of the trigger system,
and the feiching of the acquisition data. The measurement instructions can be
used at different levels, varying in processing time. The highest level is the most
easy to use, but takes more time to complete than the lowest level. The foliowing
levels of measurement instructions can be used:

The highest level: MEASure?
{easy to use)

The middie level; CONFigure + BEAD? (equivalent to MEASuUre?)
{gives more programming f#exibility)

The lowest level: INiTiate + FETCh? (equivalent to READ?)
(to acquire more signal characteristics)

The foliowing table shows which measurement tasks are execuied by the
measurement instructions:

MEASure? | CONFigure | READ? | INiTiale | FETCh?
Configures the instrument: YES YES
Initiates the trigger system:.  YES YES YES
Feiches the acquired data: YES YES YES
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251 How to make a singie shot measurement

The MEASure? QUery allows you to make a single-shot measurement, and the
FETCR? query allows you to felch more signal characteristics.

PROGRAM EXAMPLE:

Yok ook

‘Measure and print the AC-RME, peak o peak, and amplitude of

the signal on channel 1.

gk ok ok

responses = SPA

Ch Send (0, 8,
4

=
[}

. ‘ Measures the AC-RMS value
CALL Receive (0, ponge  Reads the AC-RMS value
PRINT "AC-REME value ;i LEFTS {responses, IBCNT% -1}

CALL S=nd (0, 8, jia ' Fetches the Peak-To-Peak value
CALL Receiwve (0, 8 ' Reads the PTP value

PRINT *Peak-To-Peak value: "; ssponsed, IBCNTS - 1)
CALL Send {0, 8§, "FETCh:AMPLitude?”, 1} ' Fetohes the ampiitude vaiue
CalL Receive (0, 8, rosponsed, 256} ' Reads the ampliude vaius
PRINT "Anplitude value : " LEFTS iresponseS, IBCNT%E - 1)

2.5.2 How to make repeated measurements

The measurement instructions allow you to make repeated measurements. The
CONFigure command allows you to configure the instrument, the READ? query
allows you to make a measurement, and the FETCRh? query allows you fo fetch
more signal characteristics.

PROGRAM EXAMPLE:

‘Measure and print Dx the AU-RME, k to peak, and

tamplitude of the signal on channel

Yok ko Rk

responses =
L Serd {0, 8, "CONFigure:AC (€137, 1 * Configures for AC-RMS
1 T 3 ' Performs § measUrements

 Initiates AC-RMS reading

‘ Reads the AC-RMS value
IBCHTS-1% ;
‘ Fetehes the Peak-To-Peak value

DRINT "AC-RMS:
CARLL Send (0,

C Recaive Reads the PTP vaiue
FRINT */ ., IBCND®-1};

CALL Send (0,
CALL
PRINT

i

' Fetches the amplitude value
" Reads the amplitude value
a%, IBCNTS-1}

Receive

JoAmpll
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3 USING THE COMBISCOPE
INSTRUMENTS

3.7 Infroduction

This chapter explaing how to access the functions of the CombiScope instruments
family in a remaote programming environment. For that purpose, the CombiScope
instrument is equipped with an IEEE-488 compalible GPIB interface and
implements a full 3CPI compatible command set which provides an extensive
range of remote control facilities.

Traditionally, there was no standard for the remoie operation of instruments. A.
wide range of different command sets existed. Each set had its own terminclogy
and trade-offs, based upon the implemeniations and corresponding limitations of
the instrument. Similar functions in different instruments were conirolled by
different commands. And, vice versa, identical commands could sasily exist in
another instrument to conirol a different funciion, With new technologies and
increasing complexity, other programming concepis were introduced. This
caused programs with identical functions to look different when written for another
instrument.

The remote conirol of instruments became a cumberseme process, which
required a high learning curve for each new instrument and each additionat
instrument. The time and costs 1o create and maintain application programs were
unnecessarily high due 1o the lack of standardization.

With the introduction of the Standard Commands for Programmable instruments,
commonly called SCPI, & lot of progress has been made in this area. The
development time of an application program for SCPi-compatible instruments,
like the CombiScope instrument, is considerably reduced. This is mainly achieved
by the consistent programming environment for instrument controt and data
usage across all types of instruments that, regardless of the manufacturer, is
provided by SCPI.

The standardized commands allow the same functions in different types of
instruments to be controlled by the same commands. For example, the query
MEASure:FREQuency? acquires the frequency characteristic of the input signal,
regardiess of whether the instrument is a freguency counter, an cscilloscops, or
any other measuring instrument.
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As the example already shows, the commands are easy to learn and seif-
explanatory to both novice and expert users. The learning curve is considerably
decreased for new instruments or instrument functions with which the
programmer is not famifiar.

Etficiency is not only gained when creating or debugging new application
programs. The easily understandable programs greatly simpiify maintenance and
modification of existing application programs that have been writien by other
persons or for other instrument functions.

Al major CombiScope instrument functions are controlled by standard SCPI
commands. Although the functionality provided is the same, the way the
oscifioscope is controiled via the remote interface differs in some aspects fromthe
front panei operation, This is because the local front panel operation is designed
to allow you to take maximum advantage of the interactive communication
possibilities offered by the display screen. This atlows for additional information
and guidance during the process of local operation,

The remote command sef is based upon an instrument model that is easy fo
understand. This model provides a siructured survey of the implemented
instrument functions and serves as a guide towards the commands that control
these functions. This other view allows for optimal and easy access of the
instrument functions when operated from the remote interface. Additionally, a
measurement insiruciion set allows for easy programming of measurement tasks
for a wide variety of signal characteristics.
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3.2 Fundamental Programming Concepts

The remote operation of your CombiScope instrument can be accessed using
different programming concepts. The concept to be chosen depends upon the
application of the instrument in the remote programming environment. Each of the
four concepts has it own bensfits and trade-offs.

1) Using measuremant instructions

2)

4)

Advantags:

Trade-off;

Examrp!e:

Easy to program. No instrument knowiedge required to make
measlrements. So, you can start programming quickly and get
measurement resuits rightaway.

A measurement takes some time to complete, because the
instrument automatically searches for optimal settings.

WMEASure:FREQuency? Measures the frequency of the
signal at channel 1.

Single function programming using the instrument model

Advantage:

Trade-off:

Example:

Allows you to program individual functions separately through
single commands. The instrument model gives the relafion
between the commands and the functions of the CombiScope
instrument.

Requires understanding of the remote operation of the instrument
functions.

TRACe? CH1 Returns the acquisition trace. of
the signal al channel 1.

Programming the complete instrument setup

Advantage:

Trade-off;

Exampie:

Simpie o program. No worry about individual settings. This
method can also be used to save and recall settings, which are
not individually programmable.

Processes compleie instrument setups. Individual settings
must be set or programmed separately.

*SAV 3 Saves actual instrument settings
o internal memory 3. .
*RCL 3 Recalls instrument setiings from

internal memory 3.

Programming through front panel simulation

Advantage:

Gives the possibility to program settings for which no remote
commands are available, L.e., 1o maich a front panel setup.
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Trade-off: This way of programming is cumbersome and fricky, because
additional information on the front panel display is not always
availabie remotely. :

Example: DISPlay:MENU TRIGger  Activates the TRIGGER softkey
menu.

SYSTem:KEY 4 Simulates the pressing of softkey 4.
. The effect is that TRIGGER menu
option "noise" is switched on or

off.

3.2.1 Measurement instructions

This is a compietely new approach in the remote operation of programmable
instruments, which provides a set of task-oriented measurement instructions.
Rather than programming every instrument setting separately with starting the
acquisition and calculating the resuft, just specify the desired signal characteristic,
and the CombiScope instrument returns the requested result. Depending upon
the actual available signal, your CombiScope instrument automatically
determings the optimal settings to acquire and caiculate the requested result.

An example of such a command is the MEASure:FREQuency? query, which not
only works on oscilioscopes, but also on different types of SCPi-compatible
instruments, such as counters and multimeters.

With traditional oscilioscopes you had fo do the foltowing:

- set up all functions of the oscilloscope separately.
- start the acquisition of the data.

- position the cursor markers.

- calculate the frequency fromthe acquired data.

- read the calculated frequency from the instrument.

A single, simple SCP1 query replaces all of the above, namely the
MEASure:FREQuency? query which does the foilowing:

- auio configures the oscilloscope to the best possible setting for the requested
measurement task,

Note:  This process is different from the traditional AUTOSET process in
that the autoset function determines the instrument settings based
on the input signal only, whereas, the auto configure algorithm also
takes the desired measurement task into account.

- starts the acquisition process.

- takes care that the measurement is triggered.

- calcuiates the desired characteristic from the acquired data.
- returns the caloulated vaiue,
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 The measurement instructions are easy to use and do not require any speciat
knowledge of the instrument. The programming concept reduces simple
measurement tasks with complex instruments to simpie insiructions, leaving the
setup complexity to the instrument. The measurement instructions are extremely
useful when the appiication does not require the precise setiing of instrument
functions. The concept is extendible with separate control of parameters that are
vital to the application.

322  Single function programming using the instrument modet

Al major instrument funciions such as time base, input impedance, eic, are
separately programmabie using “single parameter’ commands. The easy o
understand command set is comparabie with the way instruments are traditionally
controlled. This concept gives you full control over all functions and power of a
modern oscilloscope. However, for maximum benefit of all the advanced features
of your CombiScope instrument, you nesd some understanding of their remote
operation.

Functions of the CombiScope instrument that belong together are grouped into

subsystems, There are several subsystems, each representing a particuiar
funcsion. The instrument model in the following figure gives an overview of the

* most important subsystems.
DiSPlay

|

! !
—-w‘* INPslt SENSe TAACe  be—f CALCulate |—e
J

i
i

TRiGger

it

Figure 3.1  The instrument Model for CombiScope instruments

EXPLANATION OF THE INSTRUMENT MODEL:

& Al functions that deal with signa! conditioning are part of the INPut subsystem.

® in a similar way the SENSe subsystem contains the daia acquisition part
where the analog signal is converted info a digital value.

® The results of the acquisition are stored in a TRACe subsystem memory.

@ Post-processing functions on the acquired data are availlable in the
CALCulate subsystem.

& The TRIGger subsystem deals with the control of the acquisition process.

& The DISPlay subsystem handles the front panel disptay functions.
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Functions in a particular subsystem are always conirolled by commands that
begin with the name of that subsystem. For example, a command that programs
the input coupling is INPut:COUPling DC.

All programmable setiings can be queried easily. The guery form is obtained from
the command by simply removing the parameter and adding a question mark. For
example, the gommand o program the input impedance of your oscilloscope is
INPut:iMPedance 50. This Impedance value can be queried by sending
INPutiMPedance? which returns 50.

3.2.3 Instrument setup

This concept allows you to program instrument seftings with a singie command.
Several instrument setups can be saved, either created by remote programming
or by front panel control. This concept can also be used to program instrument
functions that cannot be directly accessed using individual prograrm instructions.
Compiete instrument setups can be saved either in the internal memory of the
oscilloscope or externally in the remote contrelier. A part of the instrument setup
can also be saved extermnally.

The oscilloscepe is equipped with a number of internal memories in which the
complete instrument set up can be saved and from which it can be restored.

Send — *SAV 3 Saves the current set up into memory 3.
Send — *RCL 3 Recalls the instrument set up that was saved in memory 3.

instead of using an internal oscilloscope memory, the instrument setup can be
gueried using the 8YSTem:SET? query. The rasult of this guery is that the
oscilloscope sends a part or the complate setup in a compact biock data format.
Sending this daia back as a parameter with the SYSTerm:SET command
reprograms the oscilioscope 1o the same settings.

Example for the complete instrument settings:

Send — SYSTem:SET? Queries the oscilloscope for the complete
instrument setup.
Read « <biock_data> Reads the <block_data> response, which

containg the requested instrament setup,
from the oscilloscope.

Send — SYSTem:SET <block_data> Sends the previously read instrument
setup back o the oscilioscope in the
same <block_data> format.
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Example for the instrument cursor settings:

Send — SYSTem:SET? 32 Queries  the cscilloscope  for  the
instrument settings of nede 32, which are
the cursor settings.

Read <« <settings=> Reads the cursor settings.

Send -» SYSTem:SET <settings:> Restores the cursor setlings.

3.2.4 - Front panel simulation

This concept aliows you to send commands that simulate the pressing of a front
panel key. This method ailows the remote operation to precisely maich a front
panel setup. In pariicutar, this method can be used to access instrument functions
that cannot be programmed directly by remote commands.

As described in the beginning of this section, there is a difference between the
front panel operation and the remote controt of an instrument. If you use the frant
panel simulation commands via the remote interface, be aware that no use can
be made of the additional information that is presented on the screen of the
oscilloscope. As this causes the front panel simulation method fo be a tedious
process, it is certainly not recommended as a common programming praciice.

For exampie, the 8YSTem:KEY 507 command switches the AVERAGE function
on when it was switched off before. When this function was switched on before,
the AVERAGE function is switched off. The effect of the 3YSTem:KEY command
completely depends upan the state of the instrument at the moment the command
is received. In a remote programming environment it is not immediately clear
whether a state is on or off. For that reason the command SENSe:AVERage ON
is much bettar.

To select functions that cannot be programmed direcily, you might use the front
panel simulation commands. For example, the command SYSTem:KEY 4
switches the “noise suppression” option in the TRIGGER menu of the front panel
ON or OFF.
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3.3 Measuring Signal Characteristics

As explained in section 3.2.1 "Measurement instructions”, the measurement
instruction set is a new approach in the remote operation of programmable
instruments. This instruction set aliows you to tequest a particular characteristic
of the input signal. The CombiScope instrument then chooses the best possible
settings, execuies the requested task, and returns the desired result.

Within the measurement instruction set, different programming levels can be
distinguished. The highest level is the easiest {0 use, but the trade-off is less
flexibility. Lower levels provide more flexibility by offering more conirol over the
instrument functionality. This reguires more knowtedge about the remote
operation of your instrument.

The measurement instructions specify a particular task in terms of the expected
signal and the desired result. The instructions refer to the signal characteristics of
the signal being measured. This makes them independent from the
implementation of the instrument funciions. For example, when the instruction
MEASure:FREQuency? Is executed, it is not important whether this frequency is
measured by precisely couniing the signal period, or if it is calculated from a
sampled waveform. For this reason, the measurement instructions provide the
best compatibility among difterent types of instruments. But, as a trade-off, the
compaiibility decreases when more fiexibility is needed and lower measurement
instruction levels are used.

3.31  The MEASure? query

This is the easiest instruction to use and provides the best compalibilly. However,
it does not offer access to the full capability of the CombiScope insirument. The
MEASure? gquery configures the instrument for optimal settings, starts the data
acquisition, and returns the result in one operation. The signal characteristics that
can be acquired in this way are shown in figure 3.2.

Example:

MEASure:AC?
This query measures the RMS voltage of the AC component at the default
input channet 1. After the acguisition, the result is sent o the controlier. The
instrurment itself selects an optimal setting for this purpose and carries out the
requested measurement as "well" as possible. Moreover, it automatically
starts the measursment.
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3.3.2 Benefits of using parameters
The generic form of a measurement instruction is as follows:

MEASuref:VOLTage]:<measure_function>?
[[<voltage parameters>,]J<measure parameters>],.<channel list>]

The :VOLTage keyword is a default node, which specifies the signal characteristic
to be measured, relates to the voltage component of the signal. The
<measufe_lunctions specifies the desirad signal characieristic.

The parameters can be used to provide additional information 1o the instrument
about the expected signal and the desired result. The oscilloscope uses this
information to determine the best settings for the requested task. As the syntax
shows, the parameters can be ieft out (defaulted), In that case, the oscilloscope
chooses it own settings based upon the actual available input signal and its own
trade-offs. The result of delaulting parameters is thal the measurement needs
more iime {o complete.

The VOLTage parameters relate to the :VOLTage node in the header, These
parameters specify the expected voltage and the desired resolution:

<voltage_parameters> = [<expected voltage>{,<resolution>]]

The expected voitage in the parameter specification is assumed 1o be the value
at the BNC input of the oscilloscope. When a detectable probe is attached, it is
assumed to be the value at the probe iip.

When the <expected voltage> parameter is defaulied, the oscilioscope performs
an autorange, which needs some additional time. When a particular value was
specified instead, the oscilloscope immediately selects the range next higher to
the specified voltage, omitting the relative fime-consurming autoranging.

Notice that when voltage parameters are used, the :'VOliage node must be sent
axplicitty in the command header. Or, in other werds, when the :VOLIage node is
defaulted, the voltage parameters must also be defaulted.
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Examples:

MEASure: AMPLitude?
This guery measures the amplitude of a waveform at the default input
channel 1. After the acqguisition, the resulting amplitude is returned.

MEASure:VOLTage: AMPLitude? 10, (@2}
This guery measures the amplitude of a signal at channet 2 (@2). But, since
it specifies the expected voltage value (10 volis), # will complete the
measurement faster.

In @ similar way the measure function parameters provide the oscilioscope with
information about the signal characteristic to be measured. The parameters that
are aliowed depend upon the requested signal characteristic (measure-funciion}.

The measure function parameaters that specify & voitage characteristic, such as
AC, (AMPLItude, 'HIGH, MINimum, eic, use the voltage parametsrs for that
purpose. Measure functions, such as fall and rise time, frequency and period, use
time units. Their expected value and desired resclution are specified in seconds
or Heriz as separate measure parameters.

Exampies:

MEASure:VOLTage:FREGuency? 10ES, (@3)
This guery measures the frequency of the signal at input channel 3. The
expected frequency is 10 MHz, whereas, the expected voltage is defaulied.
Notice that this command is equivalent fo the MEASure:FREQuency? 10E6,
{@3) command.

MEASure:VOLTage:FREGQuency? 5, 10E86, (@3)
This guery does the same as the previous example, axcept that the expected
voltage is 5 volts.
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3.3.3 Waveform measurements

The foliowing figure shows the terms used for pulse measurements and the key
words that are used as header nodes in the measurement instructions,

i TMAXImLm
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i FALL TivE §
HIGH [OVERanoat, [\ 1 PRESHost
: RiFerence / \ /
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Figure 3.2 Pulse characteristics

The reference high and low parameters determine the desired interval for rise
time and fall time measurements. The defauli low and high references are 10%
and 90% of the puise amplitude {= MIGH - LOW).

Defauit REFerence LOW =LOW + 0.1 » (HIGH - LOW)

Defdult REFerence HiGH =L.OW + 0.9 * (HIGH - LOW)

In a similar way, the reference middle parameter determines the desired interval
for pulse width (PWIDth, NWIDth) and duty cycle (PDUTycyele, NDUTyeycle)
measurements. When defaulted, the reference middle value is assumed 10 be at
50% of the amplitude.

Default REFerence MIDDle =LOW + 0.5 * (HIGH - LOW)
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Exampies:

MEASure:FALL:TIME? (@3)
Measures the time interval during which the pulse at channel 3 decreases
from 90% to 10% of #ts amplitude.

MEASure:RISE:TIME? 20,80
Measures the time interval during which the puise at the default channel 1
increases from 20% to 80% of #s amplitude.

The foliowing measure functions and parameters can be programmed:

<measure_function><measure_parameters:
:AC
AMPLitude
[:BCY
FALL
:OVERshoot
PREShoot
TIME [<reference_lows= [ ,<reference _high> [ ,<expecied_time>
[,<time_resolution=11}]
:FREQuency [zexpacted_frequency= [, <frequency_resolution>]]
HIGH
LOW
MAXImum
MiNimum
‘NDUTycycle <reference_middle>
NWIDth <refarence_middle>
:PDUTyeycle <reference_middles
:PERiod [<expected_period: [ <period_resolutions]]
PTPeak
PWIDh <refarence_middie>
TTMAXImLmM
‘TMINimurm
HISE
:OVERshoot
‘PREShoot
TIME [<reference_low> [<reference_highs> {,<expecied_time>
[.<time_resolution=]1]]

Notes: - :DCYCie = alias for :PDUTyeycle
- :FTiMe = alias for :FALL:TIME
- RTiMe = alias for :RISE: TIME
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3.3.4  Customizing settings

Often, you need more precise control of the measurements than possible with the
MEASure? query. The combination of CONFigure and READ? is provided to
aliow you to program one or more settings that are vital to your application.
Executing this sequence of instructions is equivalent to sending MEASure? For
setting up the instrument, CONFigure uses the same measure functions and
parameters as MEASuUre?. The CONFigure command does the instrument setup
portion of MEASuUre?. The READ? query initiales the acquisition, performs the
needead calculations, and returns the desired resuit.

Since READ? no longer changes instrument seitings, commands that are
executed after CONFigure, but before READ?, are taken into effect by the
acquisition, This congept aliows you to perform a generic configuration through
CONFigure and then customize the measurement by programming the settings
that are vital to your application. Next the READ? compiletes the measurement
process.

Example:

CONFigure:AC Configures the instrument to perform an RMS
measurement of the AC compenent at the default
input channel 1.

SENSe:AVERage ON Sets averaging on.

SENSe:AVERage:COUNT 4 Sets averaging factor at four.

READ:AC? Starts the measurement and returns the averaged
AC-RMS value.

HEAD? uses the same measure functions and parameters as CONFigure. After
the instrument has been set up for a particular measure function by the
CONFigure command, the same measure function key words can be repeated by
the READ? query header. Moreover, it is aliowed to request for another signal
characteristic by specifying a measure function other than that for which the
instrument was configured. However, keep in mind that the instrument was set up
by CONFigure for another task. As these settings are not affected by READ?, it
is not guaranteed that the instrument is able to acquire the signal characteristic
that is requested by READ?

Exampie:

CONFigure:AC Sets up the instrument o perform an RMS
measurement of the AG component.
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READ? Reguests io execute the default DC measurement.
Since this is not possible with the chosen
configuration, an exacution error is generated and
no result is returned.

CONFigure:RISE:TIME Configures the CombiScope instrument to perform a
rise fime measurement.

READ:RISE:OVERshoot? Requests to read the fise time overshoot. Because
the CombiScope instrumenit is able to caiculaie the
rise avershoot value when it is set up for a rise time
measurement, the desired result is calculated and
returmed.

A READ? also allows the same parameter sets as the corresponding CONFigure
instructions. But, these sets only serve to specify the desired resutt, They are
ignored as far as they affect instrument settings. The parameters can be sent for
compatibility with the preceding CONFigure command.

Exampie:

CONFigure:RISE:TIME Configures the oscitloscope to perform a default rise
time measurement (10% ic 90% increase of the
signal amplitude}.

READ:RISE:TIME? 20,80 Requests for the rise time of the 20 to 80% Increase

. of the signal amplitude. As the CombiScope
ingtrument is able to respond 1o this request, the
desired rise Sme is calculated and returmned.

3.3.5 Multipie measurements

Sometimes it is necessary to perform muttiple measurements of the same signal
characteristic. This can be realized by executing multiple MEASure? gueries.
However, this implies that the rejative time-consuming configuration portion of
MEASure? is unnecessarily repeated. This can be easily aveided by using the
CONFigure and READ? concept as described in the preceding chapter. This
concept aliows you to do the configuration only once by sending the CONFigure
command one time. Sending multiple READ? quertes next, causes the instrument
to repeatedly execuie the desired measurement.

Example:

CONFigure:FREQuency Configures the instrument to perform a frequency
measurement.
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READ:FREQuency? Staris the acquisition and returmns the measured
frequency.
READ:FREQuency? Starts a next acquisition and returns the new

frequency resulf.

READ:FREQuency? Eic.

3.3.6  Multiple characteristics from a single acquisition.

It is often necessary tc determine several signal characteristics from the last
acquired waveform. Starting a new acquisition, as READR? and MEASUre? do, is
undesired. For that purpose, READ? is broken down into two additional
insfructions, which are the INHiatel:IMMediate] command and the FETCh?
query. Execuling this sequence of instructions is equivalent to READ?. The
INITiate[:IMMediate] command starts the acquisition. FETCh? determines the
reguestad signal characteristic and returns the result. This concept allows you to
perform several different FETCh? queries on a single set of acquisition data.

Example:

MEASure:AC? Configures the instrument to measure the RMS val-
ue of the AC component of the signal at input chan-
nel 1, starts the acquisition, and retums the desired
result.

FETCh:FREQuency? Determines and returns the freguency of the signal
that is acquired by the preceding MEASure? query.

FETCh:RISE:TIME? Uses defauli parameters to determine and return the

rise time of the first puise.

Ag distinct from the READ? query, defaulting the measure function part of the
FETCh? query, causes the CombiScope instrument to return the characteristic
that was requested with the last executed FETCh?, READ? or MEASure? query.
For this reason, the measure function shouid always be explicitly specified in the
header of the FETCh? query. '
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3.3.7  Trigger control via GPIB

You need a separate (GPIB command to start a measurement synchronized with
other instruments. This is done by sending the *TRG command or the GET
(Group Execute Trigger) code. The MEASure? and READ? queries do not allow
you to do so, because such a setup causes a guery error With the
INITiate[:iIMMediate] and FETCh? concept, it is possible to meet the requirements
of such applications.

Example:

CONFigure:AC Configures the instrument to measure the AC-RMS
voltage.

TRiGger:SOURce BUS Speéiﬁes that the acquisition is o be triggered by

GET or *TRG.
INiTiate Starts the measurement process.
*TRG Triggers the acquisition.

FETCh:AC? Determines and returms the AC-BMS vaijue.
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3.3.8 Feiching characteristics from memory fraces

The FETChH? query not only aliows you to determine a characteristic from the last
acquired waveform, it aiso allows you 1o calculate a signal characteristic from a
waveform that is stored in a trace memory element.

Example:

FETCh:RISETIME? (€@M3.4) Calculates and returms the default rise time
from a waveform that is stored intrace memory
M3_4.

FETCh:PERiod? (@M4_1) Determines and retums the penod of the
waveform that is stored in frace memory M4 _1,

Notice that such a FETCh? query operates properiy only when there is valid
waveform data stored in the trace meamory.

PROGRAM EXAMPLE:

In this example the signal acquired via channei 2 is stored in memory register 1.
The AC-RMS, peak-to-peak, and amplitude values of the stored signal are
tatched and printed.

DIM responsgse AZ STRING + 10
CALL Sendi{ll, &, *CONFigure:al {€21%, 1} ' Configures for channel 2
CALL Send ({0, #, UNCrion fXTIMe:VOLTage2'", 1) ' Swicheschannel2on
» Send (s, §, ate", 1} ‘ Single mitiation

I Sendl{l, &, *TRACe:COPY MI_2,CHR", 1) *Goples CH2-trace to M1 2

' Now trace ared 2 of memory register 1 is filked with the channel 2 trace.

'

CALL Send{0, 8, "SEPICh:ACT (€M1 _2}", 1) ‘Feiches AC-RMS of M1_2
CRLIL Receive (), 8, regponsed, 286; ‘Enters AC-RMS value
PRINT "AC-RMS value : “; responsed ‘ Prints AC-RMS value

Send (0, &, "FETCh:PTPeak? (€M1 2)+, 1) ‘Fetches Peak-To- Peak of M1_2
. Receive !, 8, responsed, 255} *Enters Peak-To-Peak value
P o'Peak-To-Peak value: Y responses$ ' Prints Peak_to_peak value

CRLL Send(0, 8, "FETCh:AMPLitude? {#M1_2y", 1} «Feichesampliudeof M1 2
CRLL Receive((, 8, responsed, 256} " Enters amplitude value
PRINT "Amplitude value ; "; responsed * Prints amplitude value
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3.4 Acquisition

3.44 Acquisition control

Several commands exist 1o contro! the acquisition process. The following diagram
shows the possible states of the acquisition process, and the way they are
affected by commands.

IDLE siate
YRET
ABORL .
power on
INTT
or MNo
INIT:CONT ON
Yas
INiITiated state
No
s INIT:CONT ON
Wait for TRIGger state
TRIGger r
ol ILEVe! b -1 Vgl for tigoer i § Watt for complate F -
:SLOPe L ! -
. ' < \‘
’ .
; 1
Start acquisition : Acguisition completed |
. ;
) ; L
Tre | Acguisition Jo-------- -

HYFi86

Figure 3.3 The Trigger Model for acquisitions

The trigger model shows that after a *RST command, the instrument is in the
IDLE state. An acquisition doesn't start until an INiTiate command is received.
Initiation of the oscilloscope occurs by sending the INiTiate[:IMMediate] command
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or by setting INiTiate;CONTinuous to ON. The INITiate]:IMMediate] command
causes the CombiScope insirument to perform one complete acquisition cycle.
Upon completion of the cycle the instrument returns o the IDLE state.

The INitiate:CONTinuous command is used to select whether the instrument is
continuously initiated or not. When INHiate:CONTinuous is set to ON, the
insirument immediately exits IDLE and starts an acauisition cycle. On completion
of each cycle, the instrument does not return io the IDLE state, bul immediately
starts another acquisition cycle.

Before the acquisition takes place, the trigger conditions must be satisfied. These
conditions are programmabie to suit the needs of your application, as described in
the nexi section. After a *RST command, there are no trigger cenditions 1o be met.
So, an iNTiate command causes the CombiScope instrument to immediately
trigger the acquisition. )

Executing the measurement instructions MEASure? and READ? causes the
acquisition to become initiated automatically. No separate INITiate commands are
needed. When the FETCh? instruction is used, the instrument must have been
initiated either by a preceding INiTiate[:IMMediate] command, or impliciily by a
READ? or MEASUre? instruction.

When the CombiScope instrument receives the ABORt command, any
acguisition that is in progress is aboried immediately, and the instrument retums
to the IDLE state. The same occurs when *=RST is recsived. The ABOR!
command distinguishas from *RST in that *RST also resets the insirument
settings, whereas, ABORt does not. For example, when INITiate:CONTinuous is
set to ON, a *RST command not only aborts the pending acquisition and forces
the instrument to the 1DLE state, but i also sets INITiate:CONTinucus to OFF,
preventing the acquisition to initiate again. Since ABORt does not affect the
instrurment setiings, an aborted acquisition cycle is immediately initlated again.

When the instrument is in the 15LE state, the "no-pending operation® flag that is
associated with the acquisition is set True. The *OPC and *OPC? commands use
fhis flag to signal their "Operation Compieted” response. Notice that if
INiTiate:CONTinuous is sat to ON, the instrument does not retumn to the 1DLE
state when an acquisition cycle has completed. This means that ne "Operation
Completed” response is generated after the *OPC and *OPC? commands.
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3.4.1.1  Triggering

After the measurement is initiated, the CombiScope instrument staris the real
scquisition when the trigger conditions are safisfied, e.g., when the selected
trigger event cocurs, The trigger conditions can be ignored during a specific hold-
off time, whisch can be pregrammed using the TRIGger:HOLDoff command.
During the hold-off time the event detector is inhibited from acting on any trigger.

Trigger Type

The TRIGgerTYPE command selects the type of triggering, which can be
programmed to EDGE triggering {(normal trigger mode}, VIDeo triggering (refer to
section 3.4.1.2 "Video triggering”), 1.OGic, or GLITeh triggering. After a *R8T
command, the trigger type is EDGE.

Note:  Logic state, pattern, or glitch settings cannot be programmed using SCP!
commahds.

Trigger Source

The TRIGger:SOURce command selects the source for the trigger event. The
receipt of the GPIB interface message GET (Group Execute Trigger) or the
common command *TRG serves as the trigger event when BUS is selected as
trigger source.

The trigger event is determined by the AC line voltage when LINE is selected, and
is derived from the input signal when INTernal is programmed as irigger source.

For the 2-channel CombiScope instruments, EXTernat can be programmed as the
trigger source. In that case, channe! 4 is selected as external trigger input.

A numeric suffix is used to specify the channel number. For example,
" TRIGger:SOURce INT2 selects the signal at input channel 2 to trigger the
acguisition.

When IMMediate is selected, an acquisition does not walt for a trigger event. So,
an iNITiate command causes the acquisition 1o begin immediately, After a *RST
command, the trigger source is IMMediate, which means no frigger is reguired.

Trigger Level

The TRIGger:LEVel command aillows you 1o set the trigger level for ali input
channels. Programming the trigger level automatically switches off level peak-
peak. The trigger level can be programmed only when the TRiGger,GOURce is
INTernal. The TRIGger:LEVelAUTO command allows you 1o switch level peak-
peak on or off. Switching on level peak-peak, deactivates the trigger level. Atiera
*RST command the THIGger:LEVe! is set to its maximum value and leve! peak-
peak is switched off. -
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Trigger Slope

The TRIGgerSLOPe command allows you to define the trigger edge for all input
channels, which can be POSitive, NEGative, or EITHer. After a *RST command
the TRIGger:SLOPe is set o POSiive.

PROGRAM EXAMPLE:

oL Send (0, B, "CONFigure:PTPaakr (€2)", 1; ' Configures channel 2

CALL Send{d, &, "SENSe:FUNCLion ‘XTIMe:VOLTage2'", 1}’ Selschannel2 ON
Send (0, 8, "TRIGger:SOURce I e, 1t " Trigger source = channel 2

CALL send{d, §, *TRIGger:LEVel 0.2%, 1} ‘Trigger level = 0.2V

The TRIGgerLEVal command also switches level peak-peak off,

CALL Sendl(0, B, "TRIGger:SLOFPe NEGative", 1) + Trigger slope = negative

CALL Send (8. 5, ate", 1) * Single initiation

ChALL Send(0, &, "FEICh:PTPeak? (€2;7, 1) * Queries for peak-to-peak

reponsai = "

CALYL Receivel{(, &, responsed, 256) - Entars peak-to-peak

PRINT °“Measured peak-Lo-peak = "; responses ‘ Prints peak-to-peak

Trigger Coupling

The TRIGgerLPASs and TRIGgerHPASs commands allow you o select the
Main Time Base (MTB) trigger coupling by programming a fixed cutoff frequency.
The possible trigger coupling options AC coupling, DC coupling, Low Frequency
reject, and High Freguency reject are mutually exclusive. The TRIGger:LPASs
and TRIGgerHPASs commands are aiso mutually exclusive. So, activating the
Low-Pass filier will switch off the High-Pass filler, and vice versa. After a *RS7Y
command, the cutoff frequency is 10 Mertz, which selects trigger coupling AC.

Note:  When the trigger source is INTermnal<nz, signal coupling for one input
channel (n} can be programmed to AC, DC, or GROund using the
INPut<ri=:COUPling command.
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DC COUPLING (0 Hz cutoff fraquancy):

DC coupling causes the signal to be passed over
a0 b the full bandwidth (from 0 Hz to 100/200 MHz).
3B 3 PO COURLING

A
Y
Do FLEL G.;NQWIDT)-‘
- FHEQW‘”

Figure 3.4  DC Coupling
PROGRAM EXAMPLE:

&k w

**x Select DO ccoupling on input signal channel Z.

SENSe:FUNCEion:ON "XTIiMe:VOLTagel" Sets CHZ on.
INPut2:COURling DC Sets CH2 input signal DT coupled,
TRIGGeY : SOURce INTernal? _ Sets frigger source = CH2,

ok

wxx gmlect DO coupling on MIB friggering.

TRIGger:FILTer: LPAGS : 3TH Sets Low-Passfilter on + cutoff frequency = 0 Hz;
this selects MTB trigger DC coupiing.

AC COUPLING (10 Hz cutoff frequency):

{ AC coupiing causes the signal 1o be passed from
10 Hz to the full bandwidth frequency
: wocoveune  (100/200 MHz).

b
3
|

10Hz FLLL. BANDWIOTH
s EREG),
s

e

Figure 3.5 AC Coupling

PROGHRAM EXAMPLE:

EEX]

#x# Salect AC coupiing on inpus signal chanpel 3.

SENSe: FUNCUion: 0N "XTIMe:VOLTageld®  SelsCH3on
INPut3:COUPling AC Sats CH3 input signal AC coupled.
TRIGger: SO0URce INTernal3 Seis trigger source = CH3.

L

*Ex Gelegt AC coupling on MYB triggering.

TRIGger:FIiLlTer;LPASs  §TATe ON Sats Low-Pass fiiter on + cuioft frequency = 0 Hz;
this selects MTB frigger DC coupling.
TRIGger : FILTer :LPASS : FREQuency G Sets cutoff frequency = 10 Hz; this selects

MTB trigger AC coupling,
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LE-REJECT (30 KHz cutoff frequency):

; LF reject (HF passed) causes the signal {o be

LB -RBIECT

passed from the cutoff frequency (30 KHz) to the
full bandwidth frequency {100/200 MHz).

wal-

Ay ke

ankky FUlL BANDWIDTH
—= FREQ.

2

Figure 3.6 LF Rejact

PROGRAM EXAMPLE:

TRIGger FILTer :LPASs: STATe ON Sets Low-Pass fiter on + culoff frequency = 0 Hz
{(DC coupling).

TRIGgeT : FILTer: LPASE : FREQuency 3E+4  Sets cutoff frequency = 30 KHz,
this selects MTB trigger LF-reject.

HF-REJECT (30 KHz cutoff frequency)

HRABIECT HF reject (LF passed) causes the signal to be
passed from 0 Hz to the cutoff frequency
(30 KHz).

A

FkHz FULL 8ANDWILTH

e EREG

E

Figure 3.7  HF Reject

PROGRAM EXAMPLE:
B
HF-redjent on MTB triggering.
TRIGger:FILTer ;HPASS : STATa ON Sets High-Pass filter on;
thig selects MTB trigger HF-reject.

#h* Select

3.4.1.2  Video triggeting

TV video triggering enables stable triggering on video frames and iines from
various TV standards without adjusting the trigger level, and can be selected by
programming TRIGger, TYPE VIDeo.

Video triggering can be programmed on signats with a positive or negative signal
polarity using the TRIGger;VIDe20:381Gnal command.
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The video trigger mude can be programmed to field1, field2, or lines using the
TRIGger:ViDego:FIELd... commands. The video trigger line can be programmed
using the TRIGgerViDeo:LINE command, i

The video system can be selected using the TRiGgerVIDeo:FORMat:..
commands, The following standard video sysiems are supported:

- NTSC . 525 lines per frame

- PAL . B28 lines per frame

- SECAM : 625lines per frame

- HDTV 1 1050/1125/1250 lines per frame

1) Select video triggering and video standard,
Examples: TRIGgerTYPE ViDeo
Selects TV video triggering.
TRIGgerVIDeo:FORMal:TYPE SECAM
Selects the SECAM standard with 625 lines per frame.
TRiGgerViDeo:FORMat:LPFRame 1125
Selects the HDTV standard with 7725 lines per frame.

2) Select video "lines" triggering and program the line to trigger on.
Examples: TRIGgerVIDeoFIELd:SELect ALL
Selects the video lings frigger mode.
TRIGgerViDeo:LINE 512
Setects video line number 572,

3y Select videc *field1/2° triggering and program the fine to trigger on.
Exampies: TRIGgerVIDeo:FIELd:SELect NUMBer

Sslects video flald triggering.
TRiIGger:VIDeo:FIELd:NUMBer 2

Selects the video field2 trigger mode.
TRIGgenVIDeo:FORMat: TYPE PAL -

Selects the PAL standard with 625 lines per frame.
TRIGgerViDeco:LINE 123

Selects video line number 123. As a result the video mode is

automatically swiiched to fieid? {fieldt =lines 1 .. 312).
TRIGgerVIDeo:LINE 325

Selects video line number 325. As a result the video mode is

automatically switched to field2 (fieid2 = lines 313 .. 625).
TRIGgerVIDeo:FIELd:NUMBer 1

Selacts the video field? trigger mode. As & resuit the video

line number is automatically switched to 13 (= 325 - 625/2).
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34.1.3  The trigger modes.

A combination of the INITiate:CONTinuous and TRiGgernSOURce command

allows you to define the foliowing trigger modes:

| INITiate TRIGger
Trigger mode: :CONTinuous :S0URce
>>>5ingle-shot<<<
Generates one sweep, regardiess of any | OFF IMMediate
trigger seftings {vaiid after *RST).
>>>8ingle-shotc<< INTernal<n>
Genarates one sweep, triggered using OFF of
trigger settings. LINE
»>>> Single-shot <<<
Generates one sweep, externally triggered | OFF EXTarnal
via channel 4 {only for PM33x0A).
>==AU0 Tigaas
Generates continuous sweeps, ON IMMediate
independent of any trigger settings.
>»>Normal trig<<< INTernal<n>
Generates continuous sweeps, iriggered | ON or
using trigger settings. LINE
>»> Normal trig <<<
Generates continuous sweeps, externatly | ON EXTernal
triggered via channet 4 (only for PM33x0A),
»>>5ingle-Shot<<< ON
Gienerates one sweep triggerad by *TRG | or BUS
or GET, regardless of any trigger settings. | OFF

Tabie 3.1

The TRIGger modes
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Ornly in the single-shot and multipiesshot trigger mode (INiTiate:CONTinuous
OFF), the bits 3 (SWEeping) and 5 (Waiting for TRIGger) in the OPERation status
are valid. Also the Operation Complete bit {OPC bit 0} In the standard Event
Status Register (ESR) is valid. This allows you to detect whether the instrument
is armed (initiated), triggered (busy with acquisition), or finished with the last
acquisition, l.e., ready for the next acquisition.

SINGLE-SHOT MODE (TB MODE - single);

Commands: CONFigure:AC Corfigures instrument and seis
singte-shot mode.

OPERATION STATUS BITS:
bit 5 bit 3
STATE DESCRIPTION: Waitfor TRIG | SWEeping | OPC
idle state (after *RST) 0 0 D
Wait for trigger state (INIT received) 1 0 0 | =armed
Wait for complete (triggered) 1 0 0 of busy
Finished with acquisition 0 i 1 = ready
MULTIPLE-SHOT MODE (T8 MODE - muit):
OPERATION STATUS BITS:
bit & bit 3
STATE DESCRIPTION: Walt for TRIG SWEeping OPC
idie state (after *RST} 0 ¢ 0
Wait for trigger state {INIT recaived) 1 0 0 = armed
Wait for complete (iriggered) 0 1 0 =bhusy
Finished with acquisition 0 0 1 = reagy

The bits 3 (SWEeping) and 5 (Waiting for TRIGger) also reflect the acquisition
status, when the "SINGLE ARM'D" button on the front panel was pressed.

Commands: SYSTem:KEY 101 Performs AutoSet.
DISPlay:MENU TBMode  Displays TBMODE menu.
SYSTemKEY 1 Sets INIT.CONT OFF and sels

multipie-shot mode.
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3.4.1.4 - Pre-and posi-triggering

When pre-triggering is selected, the real trace acquisition begins before the-
moment that the trigger occurs. Triggering ocours when the trigger conditions are
satisfied and the instrument leaves the "Wait for TRIGger" state as shown in the
trigger diagram of figure 3.3. iIn & similar way, post-riggering causes the
acquisition to begin after the moment that the trigger occurs.

trigger momeant
L

SENSe:SWEp:OFFSetTIVE |

e
! pre trigger

|
{
'
'

:
1
|
I
;
i

{ime axis
gime ans |
| bagin 'end
; total acquisition fime !
! SENSe:SWEan TIME ! sTriel

Iigger mornent
[ 3

Figure 3.8  Pre-triggering

i SENse:SWQ.EQ_;Q"EES_EiI:TiME
post trigger

total acquisition tims

SENGe SWEeD TRAE : sTge

Figure 3.9  Posi-triggering

Pre- and post-triggering are programmed with the SENSe:SWEep:OFFSet.TIME
command. A positive parameter value specifies a post-trigger delay, whereas, a
negative value results in a pre-trigger view.

Aftar *RST, the SENSe:SWEep: OFFSet TIME is set to -0.005, which resulis in a
pre-trigger view of 5 ms. Because the *RST vaiue of the tolal acquisition time
(SENSe:SWEep:TIME} is 10 ms, the trigger point is positioned in the middle of
the trace.

PROGRAM EXAMPLE:

CALL Send{{, 8, "3ENZa:SWEep:OFFSet
CARLL Send{0, &, "3ENSe:SWhep:0FFSel

prME G003, 13 ¢ 1ms posidrigger
~1E-3%, 1) 1mspre-irigger
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3.4.1.5  External triggering

External triggering is only possibie for the PM33x0A CombiScope instruments.
Channel 4 is used as the external trigger channel with the following view
possibilities:

- aftenuator positions G.1 and 1 V/div (AMP key).

- trigger slope positive or negative {EXT TRIG key).

- trigger coupling AC or DC {AC/DC key).

The view facility of the external trigger channet! is switched on by sending the
SENSe:FUNCtion:ON  "XTIMe:VOLTage4” command, or by sending the
SYSTem:KEY 812 command io simutate the pressing of the TRIG VIEW key on
the front panel.

Note:  The view facility of the external trigger channel! can only be switched on
whean;
e EXTemal or INTernald (CH4} is programmed as the trigger source.
¢ Peak detection is off.

Autoset scans for the presence of a signal on channel 1, 2, and the external
triguer input. If there is a sighal present on the externat trigger input, the EXTernal
trigger channel is selected as trigger source, and the external trigger view facility
becomes active.

Limitation: The amplitude of the externa! trigger signal must be high enough for
the sensitivity of the exiernal trigger input (3.1 or 1 V/div.}.
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3.4.2 Reading trace acquisitions

Cnhece acquisitions are completed, the resulting traces ares placed in TRACe
memoty, as shown in the foliowing figure.

INPut SENSe TRACe
mamary

@ P WO Tagelt CH 1

HpH

&z NP2 VOLTage2 . CHz
BWEep

@3 PO VOLTage3 CH3

@4 INPut4 VOLTagea CH 4

Mainy Time Bass

£17160

Figure 3.10  The Irace acquisition flow

The last acquired trece at input channel 1 is placed in the TRACe mermory
element named CH1. The frace acquired &t channel 2 in CH2, etc. This frace data
can be read by using the TRACe[.DATA]? query.

Example:
TRACe? CH2 Retumns the trace that was last acquired at input channel 2.

When new acquisitions are exscuied, the previously siored traces are not
aytomatically saved, but overwritien by the new result. When these traces need
to be saved, they have to be copied into other TRACe memory slements, before
a new acquisition is initiated. Refer to section 3.10.2 "Copying traces to memory”
for a description about how 10 copy fraces.

As response to the TRACe? query the data is returned as block data.
Section 3.4.3 *Conversion of trace data" specifies the coding of this data and
describes how to convert this daia into voltage values.
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34.2.1  Single-shot acquisition

PROGRAM EXAMPLE:

in this exampie a single-shot trace acquisition is done via channel 1. The trace
byles are entered as characters in the string response$.

DIM response AS STRING » 1033 ' Dimensions trace buffer
CALL Send{0, B, "*RST", 1} ‘ Resets the inshument
' Trigger source becomes IMiMediate
" Number of trace sampies becomes 512
‘Number of frace sample bits becomes 16
CALL Send{(0, 8, "CONFigure:2C*, i; + Configures for optimal AC-RMS setlings
CALL Send {0, &, *INITiate", 1) “ Initiates single acquisition
CALL Send (0, 8, "»WAI;TRACe? CH1", 1) ‘Reguestsfor channel 1 trace data
*Nofice the «WA; before TRACe?. The ~WAI command takes care that the
*TRACe? CH1 command is exscuted when the INITiate command s finished.

i

CALL Receive((, &, responses, 256) ‘ Reads the channel 1 frace data
34.2.2 - Repetitive acquisitions

PROGRAM EXAMPLE:

In this example 10 trace acquisitions are done via channel 1. The trace bytes are
entered as characters in the string response$. The 10 frace bufiers are written o
the file TRACE10 on the hard disk. Triggering is done via the GPIB by sending
the *TRG command.

DIM response AS STRING + 1033 * Dimensions frace buffer

CALL Send(0, 8, "*RST", 1} ‘ Resets the instrument
« Trigger source becomes IMMediate
+ Number of trace samptes becomes 512
* Number of trace sample bits becomes 16

CALL Send((, 8, "CONFigure:AC (@i)®, 1)  Configurss for optimal AC-RMS setlings,
CALL Send (0, 8, *TRIGger:sSOURce BUS®, 1) ' Trigger source = GPIB
DPEN "0, §1, "TRACEIO" Opens flle TRACEQ
FOR i=1 TO 1C *10 sequentigl frace acquisitions
CALL Send (G, 8, "INITiate", 1) “initiates an acquisition
CALL Send{0, 8, "#TRG", 1) ' Triggers via the GPIB
CALL Send(0, 2, "+WAI;TRACe? CHL", 1) rRequesisforchannel 1 trace

‘

Notics the WAL before TRACe?. The »WA! command takes care thai
“the TRACe? CH1 command is executed when the INITiate command Is finished.

:

CaLL Recelve (9, 8, responseS, 256) * Reads the channel 1 trace
PRINT #1, responses “Writes the trace buffer to file
NEXT 1 * Next trace acquisition

CLOSE + Closes file TRACE?D
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3.43 Conversion of irace data

The trace data is sent as a biock of binary codes. Trace samples can be formatied
o consist of 8 hits (1 byte} or 18 bits {2 bytes) codes, which can be selected by
the FORMai command. Refer o section 3.10.1 "Trace formatting” for a further
explanation of this command. After *BST the samples are sent as 2 byle codes.
When samples are formatied as two bytes, the most significant byte {msb) is sent
first, followed by the least significant byte (Ish). The sample values that are sent
in the block, are coded according to the two’s complement notation. The relation
between the screen positions, the values of the trace samples and the decimal
value of the corresponding binary codes, is shown in the figure below,

‘Screen Trace sample Decimal value
position (Ps) value {Ts) of byte code
2ver (27 32767 {127)
Ll 25e00i100). 2560Q](100)
i
I
L S R £ 1)
sereen| ol L oKy, o0 iwace
range| range
! Al 65535 |(265)
t
l e b 7BRE00K00) 39936 (156}
battom
-32veslé1as) .. 32768)(128)

sT¥a7

Noete: Numbers between parenthesis apply to singfe byte format.

Figure 3.11  Relalion between screen position and trace value

The value of the trace points relate to the vertical posttion of the corresponding
sample on the screen of the CombiScope insirument. As the figure above shows,
the sampie with value 25600 corresponds with the top position of the screen.
Similarly, the samples with vaiues -25600 and 0 correspond fo the botiom and
mid-pesition respectively. This applies to trace samples that are formatied to
consist of 16 bits (2 bytes), The vaiues that apply to the 8 bit {1 byte) format are
placed between parenthesis.

The ADC allows trace acquisitions that are somewhat outside the vertical screen
boundaries. Trace acquisitions use the full dynamic range of the ADC. This
resulis in a dynamic trace range of 65535 points, whereas the screen range Is
limited to 51200 points.
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3.4.3.1 Conversion of 8-bif samples to integer

As an example a conversion of a trace of 512 "8-bit" sampies is shown. The
format is as follows:
frace byles

i \
#3514 <8> <byte 1> ... <byte 512> <checksum> <NL>
i : L j

H ]
L_——— trace sample 512

trace sample 1

! byte with decimal vaiue 8

! i number of trace byles {514)
i - number of digits pf 514

PROGRAM EXAMPLE:

In this example a trace acquisition of 1 byte samples is done. Thereafter, the trace
data is read and converted fo integer samples in the array "trace”, and the number
of trace bytes and trace samples is printed. The conversion from single byte value
to integer is done as follows (refer to figure 3.12})

If byte = 128 then integer = byte - 256,

Example: byte = 255 --» inieger = 285 - 256 = -1.

DIM trace(513) " Array of 512 infegers

DIM response AS STRING » 520 " Trace response buffer

CALL Send(D, &, "*RGT", 1} ' Resets the instrument

CALL Send!0, 8, *FORMan INlTeger,8", 13 ' Data format of 8-bits samples
CALL Send(D, 8, "INITiate", 1) * Single shot initiation

Call Send (0, B, "sWAL;TRACe? CHL', 1} * Queties for channel 1 trace
CALL Receive{0, B, responge$, 258) ' Reads the channel 1 trace
SRINT "Mumber of read bytes ="; IBCNIS |BCNT% = number of read bytes

:

*The contants of the response$ string of this example will be as follows:
" #3514 <B> <byts 1> .., <hyle 512> <checksum> <10> <10 is terminating LF

i

nr.of.digits = VAL(MIDS{response$, 2, 1)}
nr.of.bytes = VAL(MIDS (response$, 3, nr.of dlgitoh; 2
PRINT *Number of trace bytes ="; nr.oi.bytes
sample. length = ASC(MIDS{responses, 3 + nr.of . digics, %}
nr.of.samples = nr.cf.byvtes / {sample.length / 8)
PRINT *Mumber of trace samrples ="; nr.of.gampies
FOR i = 1 10 nr.of.samples
traceli} = ASCIMIDS (responsed, i + 3 + nr.of.digits, 1}

{31) = 127 THEN
) = trace(il - 25&
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3.4.3.2  Conversion of 16-bit samples fo integer

As an sxample a conversion of a trace of 512 "16-bit" samples is shown. The
format is as foliows:
trace byles

i 1
#41028<18><msb 1> <lsb 1> ... <msb 512> <sb 512> <checksum> <NL>

| i | [ | _
L———- trace sample 512

trace sample 1

byte with decimal vaiue 16
number of frace bytes (1026)
number of digits of 1026

|
|
]
|

PROGRAM EXAMPLE!

in this example a frace acquisition of 2 byte samples is done. Thereafier, the trace
data is read and converted to integer samples in the array "trace”, and the number
of trace bytes samples is printed. The conversion from double byte (byte? = msb
and byte2 = Isb) to integer is done as follows (refer to figure 3.12}:

If byte1 < 128 then integer = byte1 * 256 + byte2.

If byte1 = 128 then integer = (byte1 - 256) « 256 + byte2.

Example: byte1 = 255 & byte?2 = 32 --> integer = (255 - 256) 266 + 32 = - 224,

DIM trace(5l2) +Array of 512 infegers
DIM response AS STRING » 1033 " Trace response buffer
CALL Send{0, &, °*RST>, 1} ' Resets tha instrumant

' Sets 16 bit sampie data format
CALL Send(0, 8, "INITiate®, 1} * Singie shot inftiation
CALL Send(0, 8, "«WAI;TRACe? CHi®, 1) *Queries for channel 1 trace
CALL Receive(ld, B, responsed, 256) ' Reads the channel 1 irsce

PRINT *Number of trace bytes =%; IBCHTS IBCNT% = length of trace huffer
 The confents of the responsed string of this example will be as follows:
‘410728 <16> <msbi> <isbi> ... <msbi12> <isb512> <sum> <10>

‘

e

nr.of . dlgits = VALIMIDS (responses, 2, 13}
nr.of . bytes = VALIMIDS (responseS, 3, nr.of. digits)) - 2
PRINT "Numbsr of trace bytes ="; nr.of.opyies
sample ngth = ASC(MIDS (responses, 3 + nr.of.dlgits, 1};
ny.of.zarmplies = nr.of. bytes / Isample.length 7 B}
PRINT "MNumber aoe samples ="; nr.of.samples
FOR 1 = 1 TO nr.of.samples
O om * 1+ 2 + nr.of.digits ‘ Pointer to next sample

byte!l = ASC{MIDS (response$, J, 1)} ' Most Significant Byte
bytel = ASC{MIDS (responsed, J + 1, 1!} ‘LeastSignificant Byle
IF bytel < 128 THEN

trace{i) = bytel *» 206 + bviel
BLSE tracel(l) = {bytel - 2581 + 280 =+ Dyrel
ENT I¥

NEXT i
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34.3.3  Conversion to voltage vaiues

Screen positions correspond 1o voltage values. This refation is shown in the figure
below, and is determined by the settings that are programmed by the
SENSe:VOLTage:RANGe:PTPeak  and  SENSe:VOLTage:RANGe . OFFSet
commands.

Amplitude Screen Trace sample
value {Vs} nogifion (Ps} vajue (Ts)
G Voit - T 30767 (127)
________ 1 ___ OFFSetPTPoay 10D 100% 25600 (100)
. o e L b
| OFFS&Ej
p"g‘;::eaki ¥ |fOFESet ... mdio% . s
J ,,,,,,,,,,, -OFFSet-BTPeaki2 | 100%, ... ;2560R] (-100)
bottom
32768 } {-128)

ST718E

Figure 3.12  Relation between screen position and amplifude value

The relation between the screen position Ps and the corresponding voltage
amplitude Vs is expressed by the equations:

Vs = (Ps * PTPeak) / 200 - OFFSet {for 8-bit sample traces)
Vs = (Ps * PTPeak]} / 51200 - OFFSet {for 16-hit sample traces)

As explained in section 3.4.3, there is also a relation between the screen position
Ps and the value Ts of a trace sample. This relalion is expressad by the equations:

Ps=Ts {for 8-bit sample traces)
Ps = (Ts / 25600) * 100 = Ts / 256 {for 16-bit sample traces)

Eiiminatihg Ps from the preceding equations results in a relation that can be used
to caiculate the voltage value Vs from a trace sample Ts. This relation is
expressed by the equations:

Vs = (Ts / 200} * PTPeak - OFFSet {for 8-bit sample traces)
Vs = (Ts / 51200} * PTPeak - OFFSet (for 16-bit sample traces}
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PROGRAM EXAMPLE:

In this program example a trace of 512 samples from the actual signal at input
channet 1is read. The received data block is converted to an array of voltages. After
each sample conversion the voltage value is printed. This program example works
for fraces of 512 samples, consisting of 8 bits (1 byte) or 16 bits (2 bytes) samples.

Note:  The program is supplied on-fioppy under file name EXCNVTRC.BAS.

DIM sample{312) ' Array of sampie voltages

OIM response AS STRING = 1033 “Trace dafa response string

DIM peaktop AS STRIRG + 10 " Peak-to-peak response string

DIM offs AS STRING = 10 « Dffset response string

CATIL Sendi0, 8, **rRST", 1) ' Hesets the instrument

CALL Send(0, 8, "CONFigure:AC (€1)v, 1} + Configures for optimal AC-RMS setiings
' * Signal-cfiset alsc becomes zero

CALL Bend({f, 8, "INITiate®, 1} " initiates single acquisition

CALL Send{l, 8, "*WAL;TRACe? CHI®, 1)  Bequests channel 1 frace

CARLYL Recelve (0, B, responsed, 256} ~Reads channe! 1 trace

’

ar.of.digits = VAL{MIDS {responses, 2, 1)}

ar,of .bytes = VAL (MIDS {responses, 3, nr.of.digitsl} - 2
gample.length = ASCTI{MIDS (responses, 3 + Lof.digits, 1)1
nr.of.samplas = nr.of . bytes / (gample. length

CALL Send(, 8§, “SENSe:VOLTags;RANGe:PTPeak?", 1) *Queries pip
CALL Receivel((, 8, peaktops, 2567 . ‘Heads ptp
phpeak = VAL (LEFTS (peaktops, IBCNTE) *IBONT% = length

CALL Send{0, 8, "SENSe:VOLTage:RANGe:0FFSet?", 1) Querlss offsel

CALL Receive{(, 8, offs$, 236} ‘ Reads offse!
offget = VAL{LEFT${offss, IBCNTE)) ' [BONT% = iength
FOR 1 = 1 1O nr.of.sampies " 1-byie samples
rraced = ASCIMIDS (responged, L + 3 + nr.of .digivs, 13}

IF trace% » 127 THEN trace% = traced - 256

END IF

sample (i} = trace% / 200 » ptpeak - ofiset

" samplel{i);
3 T0 nr.of.zamples ' 2-byte samples
i+ 2 4+ nr.of.digits ' Peinter to next sample

bytel = ASC{MIDS (responses, J, 1); MSE8.

byte? = ASCIMIDS (response$, J + 1, 1) 'LSEB

IF bytel <« 128 THEN trace® = bytel = 256 + bytel
ELSE trace$ = {byrel - 256) * 256 + bytel

END OIE

gamplefi) = trace% / 51200 * ptpeak - offset

PRINT sample{i]; g,
NEXT 1

ENDOTF
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3.5 Averaging Acquisition Data

Acquired fraces and measured signal characteristics can be averaged over &
number of acquisitions. The preprocessing AVERAGE function of the
CombiScopes instrumants can be enabled by using the SENSe:AVERage[{STATe]
command. When this function is set to ON, averaging is done according to the
following formula;

AVG, = Y (X +.+X,)/n

In the expression, n specifies the number of acquisitions that is averaged. This
parameter can be programmed by using the SENSe:AVERage:COUNt
command. X represents the acquisition result to be averaged.

Example:

Send — SENSe:AVERage:COUnt 16 ' This sets the average count factor at
16, which means 16 sequental
acquisitions are averaged.

Send — SENGe:AVERage ON ' Thig enables the AVERAGE function.

When SENSe:AVERage is set to ON and an acquisiion is initiated, the
CombiScope instrument takes n (SENSe:AVERage:COUNt) successive
acquisitions, as shown in the figure on the next page. When sufficient acquisitions
are taken, the final averaged result is returned. Intermediate results cannot be
queried. :

PROGRAM EXAMPLE:

Acquire the trace of the actual signal on channe! 1 and measure the amplitude
and frequency {averaged over 4 acquisitions).

DIM trace AS STRING » 1033 ' Dimensions trace string
DIM ampiitude RS STRING = 10 * Dimensions amplitude siring
DIM fregquency AS §TRING ~ 10  Dimensions irequency string
CaLL Send{0, &, "CONFigure:AC (@1)°, 1) ‘Configures for AC-RMS
CALL Send(0, &, "S : age: COUNE 4, 1)  ‘Averagefactor=4

CALL Send(0, 8, "S (AVERage ON<, 1) - Avaraging is turned on
CALL Sendif, B, "INiTiate", 1} * Initiates the averaging acquisiion
CALL Sendi{{, 8, *+WAL;TRACe? CH1®, 1} + Queries for channel 1 trace
CALL Receive(0, 8, trace$, 256) ' Enters channel 1 trace

' The trace samples are averaged over 4 sequential race acouisitions.

CALL Sendi{0, §, "READ:AMPLitude?", 1} * Reads the ampliude
CALL Regeive(, B, amplitudes, 2356 * Enters the amplitude
CALL Send{{, B, *FPETCh:FEEQuency?", 1} " Fetches the frequency
CALI Receive(l, 8, frequency$, 256} " Ertars the fraquency

* The amplitude and frequency are averaged over 4 sequential measured values.
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The foliowing diagram shows the possible states of the acquisition process when

"averaging” is on, and the way they are affected by commands.

‘RST
ABORL
powar on

TRIGger

ELOPe

IDLE state

NIY

of
INIT:CONT O

Yas

iNITiated state

for AVERage state

st LEVEl p- -

- el

SENSa:AYERags: COUNE

Walt for frigger l% Walt for compiete

1
acqisition
-

averaging

Y7 i8E

Figure 3.13  The Trigger Model duting acquisition averaging
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3.6 Channei Selection

Input channels can be switchad on or off by using the SENSe:FUNCtion[:ON] or
SENSe:FUNCHion:OFF commands. An input channe! is selected by specifying
the parameter "XTIMe:VOLTage<n>", where the numeric suffix <n> specifies the
input channe! number. After a *RST command, channe! 1 is turned on and the
other channels off (inciuding the EXTernal input for PM33x0A).

Addition of two channels can be selected by specifying the “XTIMe:VOLTage: SUM®
parameter as follows:

> Addition of CH1 and CH2: XTIMe:VOLTage:SUM 1,2"

> Addition of CH3 and CH4:  "XT'Me:VOLTage:SUM 3.4"

Note:  Enabling of the addition of inpuf channels (e.g. CH3+CH4},
automaticaily switches channel 3 and channe! 4 on. Disabling of the
addition of two channels (e.g. CH3+CH4}, automatically switches
channel 3 and channei 4 off, provided at least one channei remains on.

Programming tip:

If CH1+CH2 is on and CH3 and CH4 are off, CH1+CH2 cannoct be programmed
off by sending:  SENSEFUNCtion:OFF "XTIME:VOLTage:SUM 1,2"
instead, send the command:

SENSe:FUNClion:ON "XTIME:VOLTage2"  'Sets CH2 on

INPut SENSe TRACs
(FUNGEen
COFE mremory

]
-.’,O)\s] KT Ne WO Teoe " CH 1
e

R
@z NPz MOLTageZ - -t O Tapas® e
Lo

1O}

@ INPul[z} VOLTagei1)

L OFF
@ INPuts VGLTaged wtiae .
ge e XYMe VoL Tages Ha

vatad
@4 PR WOLTages -
o

K Tke L Taged

| ore

Main Time Base

Figure 3.14  Input channel controfl

PROGRAM EXAMPLE:

CALL Send(0, &, "3ENSe:FUNCrion 'XTIMe:VOLTage:S5UM 1,2'", 1)
* Sets CH1+CH2 on
CALL Send{0, 8, "SENSe:FUNCtion:ON 'XTIMe:VOLTageZ’'*, 1)’
'Sets CH2 on, CH1+CH2 off, CH1 remains off,
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3.7 Signal Conditioning

The INPut subsystem allows you to condition the input signals, such as
AC/DC/GROuUN coupling, input filtering, and input impedance selection.

in the digital mode, the SENSe:VOLTage<n>RANGe:AUTO command allows
you io enable autoranging of the attenuation for each of the input channels <n>
separately.

INPuz SENSe

(FUNCHen
aOFF
a1 INPUt1] WOLTage(1] oot "X Tide 0L Tagel®
fEe H
:OFF
@2 Ptz VOLTage2 3’9 =XTIMeVOLTages"
o]
BWEep
‘OFF
@5 INPULE VOLTaged -.) “HTIMeVOL Taged”
o
LON:
OFF
@4 MPUR NOLTagod - "XTiMEVOL Taged"
[:ON]
#ain Time Base

ST7180

Figure 3.15  Signal conditioning

3.7 AC/DC/ground coupling

The INPut<n>:COUPlng command allows you to set the vertical input coupling at
AC, DG, or GROund for each input channel separately. After a *RST command,
all input channels are DC coupled. '

PROGRAM EXAMPLE:

CALL Send(0, B8, "INPut:CQUPiLing ACY, 1) * Sats ohannel 1 AC coupled
CRLL Send{s, B, "INPULZ:COUPLing GROund”, 1) < Setschannel 2 ground coupled
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3.7.2  input filtering

The INPutFliTer command aliows you to tum the common low-pass filier
{bandwidth Hmiter) on or off for all input channels at the same time. The cutof
frequency is fixed at 20 MHz. After a *RST command, the fitter is turned ofi,

PROGRAM EXAMPLE:

L Send {5, 8, "INPut:FILLTer ON", 1} ~Turns the filter on

13 (0, 8, *INPuL:FILTer:¥FREQuency?®, 1) Requests forthe filier frequency
responae; = " "

CALL Receive (U, B, responsed, 256) * Reads the filter frequency
PRINT *Filter freg. = “; responsed " Privds; Filter freg. = 2.00E+07

3.7.2  Input impedance

The INPut<n>:IMPedance command allows you to specify the input impedance
low (50 £2) or high (1 MEY) for each input channel separately. After a *HST
command, the impedance of each input channel is 1 MQ.

PROGRAM EXAMPLE:

CALL Send(0, &, "INPutd:IMPedance 50", 1y ‘Selschannel 4 impedance at 500

3.74  Input polarity

The INPut<n>:POLarity command aliows you to set the polarity of the signal on
the input channe! 2 and 4. The polarity can be set to NORMal (default) or INVerted
(inverted signal).

PROGRAM EXAMPLE:

CALL Send (0, 8, "INPuLZ:POLarity NORMal", 1! " Sets INV CH2 oft
CALL Send{0, B, "INPutd:POLarity INVerteg“, 1) ‘SetsiNVCH4on

3.7.5  Vertical range and offset

The SENSe:VOLTage<n=RANGe:PTPeak command allows you to specify the
peak-io-peak range of the signal acquisition over all 8 divisions of the display
screen for each input channel separately. From this peak-to-psak value the
vertical sensitivity per division is calculated as follows:

<vertical_sensitivity> = <peak-to-peak> / 8.

After a *HST command, the peak-tc-peak value is set at 1.6V for channel 1, which
complies to a vertical sensitivity of 200 mV,
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Because the programmed PTPeak and OFFSet vaiues directly affect the trace
values, thay can be used io caiculate the voltage amplitude of the corresponding
trace samples. As explained in section 3.4.3.3 "Conversion to voltage values”, the
voltage amplitude of & irace sample can be calculated from the squations:

Vs = (Ts / 200) = PTPeak - OFFSet (for 8-bit sampie traces)
Vs = (Ts / 51200} x PTPeak - OFFSet (for 16-bit sample traces)

where Ts = the value of the trace sample
and Vs = the corresponding voltage amplitude

The SENSe:VOlLTage<n>:RANGe:OFFSet command allows you to specify the
vertical offset for each input channel. After & *RST command, the vertica! offset
for each input channel is zero. |

PROGRAM EXAMPLE:

CRLL Send{,8 "SENSe:VOLTageZ:RAENGe:PTPeak 8", 1)
" This seis the peak-to-peak range at 800 mV,

' 8o, the vertical sensitivity = 800 /8 = 100 mV.

'

CaLL Send !0, B "SENSe:VOLTage2:RANGe:OFFSet .17, 1)
~This sets a positive vertical offset of 100 mY, Le, 1 division,

3.7.6 Autoranging attenuators

The AUTO RANGE function automatically selects the vertical input sensitivity to
keep the signal amplitude between 2 and 6.4 divisions on the screen. Autoranging
attenuators work independently on the following acquisttion channels:

> Input channel 1, 2, 3, and 4 for the PM33x4A CombiScops instruments.

> Input channel 1, and 2 for the PM33x2A CombiScope instruments.

Auto attenuation uses a peak-to-peak calculation to determine the maximum and
minimum value of an acquisition, regardiess of the input coupling. When auto
attenuation is switched on for an input channel <n=>, the inpul signal is
automatically forced to AC coupling. Still, i is possible to switch fo DC coupling
by programming the INPut<n>:COUPling DC command. However, in that case,
the proper operation cannot be guaranteed.

LIMITATION:
Auto attenuation is limited o 50 mV minimum per division. This minimum
value is used as ihe noise level to prevent auto attenuation from trying to
adjust noise on an open input channel,

PROGRAM EXAMPLE:

CALL Send(0, 8, "INITTiate:CONTinuous ON", 1} " Auto triggering
CALL Send(C, 8, "SENSe:FUNCtion 'XTIMe:VOLTage?'®, 1) 'SeisCHZon
CALL Send(0, 8§, "SENSe:VOLTageZ:RANGe:AUTO ON*, 1}

" Sets auto attenuation for charnel 2 ON and switches fo AC signai coupling
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3.8 Time Base Conirol

In the digital mode, the SENSe:SWEep: TIME:AUTC command allows you to
enable autoranging of the main timebase (MTB).

3.8.1 Number of samples

The TRACe:POINts command allows you fo sst the number of sample poinis,
which is the total acquisition length for all traces. The number of samples is limited
o discrete values; refer 1o the TRACe:POINts command reference for a detailed
specification of these values. After a *RST command, the number of samples
is512.

Note:  If the number of samples is changed, the contents of all trace mermories
is cleared. So, all previously stored traces are lost! '

PROGRAM EXAMPLE:

CALL Send{0, 8, "*RST", 1) * Asquisition length = 512 samples.
CALL Send(0, 8, "TRACs:POINtz CHL,8192", 1) -Acquisifioniengthd = 8192 samples.

3.8.2 Time base speed

The SENSe:SWEep:TIME command specifies the time base of a sweep, which
is the time duration of one complete trace acquisition. Because the
SENSe:SWEep: TIME values are limited in the digital mode by permitted MTB
values, only particular values can be specified with this command. Refer to the

SENSe:SWEep: TIME command reference for a detailed specification of these
values.

Together with the number of trace poinis (TRACe:PQINTs}, the
SENSe:SWEep: TIME command determines the Main Time Base (MTB). The
MTB is expressed in seconds per division. Since there are 80 points in each
division, the MTE can be calculated from the foliowing equation;

MTB = 50 * SENSe:SWEep:TIME / (TRACe:POINts -1)
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PROGRAM EXAMPLE:

CRLL Send((, B, V"SENSe:SWRep:TTIME?, 1}’ Requesissweepiime

CALL Receive (0, B, STIMES, 256} ' Reads sweep time

CARLL Send((, 8, “TRACe:POINts? CHL, 1y  *Requesisnumber of trace points
CRLL Regeivae((, S, TPOINTSS, 2563 . Readsnumber of bace poinis
SWETIM = VAL{STIMES) - Converts string to variable
TRAPCI = VAL{TPGINTSS! ' Converis siring fo variable

¥TR = 30 * SWETIM / [TRAPCI-) - Galoulates the MTB

PRINT "Main Time Base ="; KIB * Prints the MTB

In a similar way, the time value Ts that is asscciated with a trace sample point can
be calculated from the following expression:

Ts = <sample_index> * SENSe:SWEen: TIME / {TRACe:POINts - 1)

where <sample_index> is the point number of the sample in the frace.

3.8.3  Real time acquisition

Since there ts a physical limit to the maximum sample rate of the ADC, traces with
a duration which is less than 200 ns cannot be sampled within one real-time
acguisition. To aliow you to go below the 200 ns limit, the CombiScope instrument
uses particutar random sampiing techniques, where points in the requested trace
are collected from a number of successive acquisitions. The result returned is a
reconstruction of the original signal out of several acquisitions, which is not real
fime.

When real time acguisition needs to be guaranteed, the command
SENSe:SWEep:REALtime[:STATe] must be set to ON. This disables the random
sampling techniques. The frade-off is that the SENSe:SWEep:TIME range is
iimited to 200 ns. After *R3T the :REALlme command is set to OFF '

The “peak detection" function allows the Analog-to-Digital Converters (ADC) to
cperate at their highest spead, even when a lower time base speed is selected.
The result is that maximum and minimum peaks of the signal are detected, even
at lower tiime base speeds. This s called oversampling. The
SENSe:SWEep:PDETection[:STATe] command allows you fo swilch peak
detection on or off.

PROGRAM EXAMPLE:

CALL Send{(, B, "»RST*, 1) ' Real time mode off
CALL Sendi{{, B, "SZNSe:SWiep:REALUime ON@*, 1} ' Real time mode on
CALL Send {0, 8, "SENSe:SWEep:PDETection ON', 1) rSeispeak detection on
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3.84 - Adioranging time base

The AUTO RANGE function of the Main Time Base (MTB) adjusts the fime base
automaticatly, so that two to six waveform periods are disptayed on the screen. if
a waveform doesn't contain enough information fo calculate its peried, the time
base is adjusted to acquire a minimum of two periods. One period of a signal is
detarmined by three successive crossings of the hysteresis band with the input
signal. The level of the hysteresis band can be set using the TRIGgeriEVe!
command.

X3

Y N O N TRIGGER
HYSTERESIS 1 Y A D2 VA | ) - LEVEL

- T
- o

PERIOD LENGTH 77430

Figure 3.16  Definition of a signal period

LIMITATION:

Whan operating with an acquisition length of 512 points, the maximum input
frequency is 25 MHz. For all other acquisition lengths, the maximum input
frequency is 50 MMz, When the input frequency is greater than the maximum
alias detection frequency, it is no longer possibie to detect aliasing.

PROGRAM EXAMPLE:

CALL Send{d, 8, "INITiate:CONTinucus ON", 1) r Aute triggering
CALL Send{(, &, °"TRIGger:S0URce INTernall", 1} ’ Sets CH1 trigaer source
CBRLL Send (0, 8, “SENSe:SWRep:TIME:AUTO ON™, 1) * Seis auso time base on
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3.9 Post Processing

TRACE
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Figure 3.17  Post processing corrtrol

3.9.41 How 1o do post processing

The post processing functions CALCulate1 and CALCulate2 comply with the front
panel functions MATH1 and MATHZ of the CombiScope instrument. They work
only in the digitai mode. The use of the CALCulate functions is as follows;

Select the source for the post processing function.

Specify the settings of the post processing function,

Enabie the posi processing function.

Check ihe result of the post-processing function.

RS Os a\b aE

3.8.1.1  Select the source for the post processing function.

Select the trace that is to be sourced into the CALCulate function by sending the
CALCutate<n>:FEED command.

Examples:
Send — CALCulate2:FEED "CH3" 'Channe! 3 = source for CALC?2
Send -+ CALCulate!FEED “M2_1" 'M2_1 = source for CALCH

Empty fraces may not be selected as input trace. A memory register 1 location
{M1_ i} may not be specified as the source {feed) for CALCulatet and a memory
register 2 location (M2_j} may not be the source (feed) for CALCulate2. After &
*RE8T command, CH1 becomes the input trace for both CAlculate functions,

Note:  CH3 and CH4 cannot be selected as source for the PM33x0A
CombiScope instruments.
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Figure 3.18  Post processing feed definition

3.9.1.2  Specify the settings of the post processing function.

When desired, specify the setiings of the post processing function to be used. The
fottowing settings can be programmed:

- the filter type ot the FFT function RECTanguler | HAMMing | HANNing
- the width of the low-pass fiter window 3, 5,7, .., 39, 41 points

- the width of the differential window 3,5,7, ., 127, 129 points

Example:

Send — CALCulate2: TRANsform:FREQuency:WINDow HAMMing
‘Defines the Hamming filter for the FFT process.

3.8.1.3  Enabie the post processing function.

Enabia the desired post processing function by using the :STATe command of the
caiculate function concerned. The following post processing functions are
avaiiable:

STANDARD AVAILABLE:

- mathematical caiculations (MATH

- frequency filtering FiLTer:FREQuency

- frequency domain transformations (FFT) [ TRANsform:FREQuency
OPTIONAL:

- histogram transformation :TRANsform:HISTogram

- iregrating traces :INTegral

- differentiating traces :DERivative (alias :DIFFerential)
Example:

Send —» CALCulate2: TRANsform:FREQuency:STATe ON ‘Enables FFT

The post processing is automatically executed when a trace that is fed into the
CALCuiate function is changed. If a mathematical function is switched on, the
other functions are automaticatly switched off.
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3.8.1.4  Checi the result of the post processing function.

The results of the post processing functions  :MATH
‘TRANsform:FREQuency
‘TRANsform:HISTogram
are stored in M1_1 for CALCulate1 and in M2_1 for CALCulate2, regardiess of
the input {feed) trace.

The results of the post processing functions  :FILTer:FREQuency

(INTegral

:DERivative {or :DIFFerential)
are stored in M1_n or M2_n, depending of the input source. When CHn or Mi_n
is the input trace for CALCulatel, the result is placed in Mi_n (n = 1, 2, 3, 4},
When CHn or Mi_nis the input trace for CALCulate2, the result is placed in M2_n
n=1,23, 4}

Exampia:

Send —» CALCulate2:FEED "CH3"

Send — CALCuiate2:INTegral:STATe ON

"The result is that the integral of the channe! 3 trace is placed in M2_3.

When the result of a calculation is saved in a trace memory location, the cther
trace locations of the same memory register are used by the calculate process.
Data stored in these locations may be destroyed. For example, a CAlLculatet
process that stores the result in M1_2, may aisc destroy the contenis of M1_1,
M1_3, and M1_4. The result of a CALCulate function that is stored in a frace
memaory can be read into the controller by using the TRACe? quary.

Example:
Send —» TRACe? M2_1 'Requests for M2_1 trace
Read « «irace_buffar> 'Reads M2_1 trace

Note:  The result of a CALCulate block can be used as source for the other
CALCulate block, but not as source for the same CALCulate block.

PROGRAM EXAMPLE:

DIM response A5 STRING = 1033 ‘ Dimensions trace buffer
CALL Send (¢, 8, “CALCulatel:¥FEED *CHZ’*, 1} ’Channel 3 =source CALC2
CALL Send(d, 8, "CALCulatelZ:TRANsform:FREQuency :WINDow HAMMing®, 1)
CRLL Sendi{l, 8, "ChLCulacelZ:TRAENsform:FREQuency:STATe (N

' Enables FFT-Hamming
ChLL Send{C, &, "TRACe? M2_31", i} Reguests for M2_1 trace
CABLL Receive(0, 8, responses, 258} ' Reads the M2_1 frace

\

T
o f
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3.8.2 Mathematical calculations

Mathematical calculations can be performed on 2 traces using the
CALCulatet:MATH and CALCulate2:MATH functions. These funciions compiy
with the front panel features MATH1 and MATH2 respectively. The calculation can
be an addition (+), a subtraction (-), or a muitipiication (*). The attenuation of the
rasuiting trace is automatically set higher than the sum of the attenuations of the
individuat traces.

PROGRAM EXAMPLE:
CALL Send(0, &, "CALOulate:MATH {CHI+CHZ)", 1} *Channel 1 + channel 2
CALL Sendid, &, "CALCulate:MATH:3TATe ON', 1) " Math function enabled

*The resulfing trace (CH1 + CH2) is stored in M1_L
CALL Send(0, 8, "CALCulateZ:MATH (M1_1 - CH2)", 1; *Mi_1-chamnel2
* The resulting trace {which is the CH1 trace) is stored in M2_1.

The first argument in the expression that defines the mathematica!l operation to
be performed, is a trace that may be specified either implicitly, or explicitly by its
trace name. A trace is specified implicitly when the keyword IMPLied is used as
argument in ihe expression. When iMPlied is specified, the trace that is
programmed with the CALCulate:FEED command is used as the first argument
in the expression. The trace that determines the second argument must always
be specified explicitly by its trace name.

PROGRAM EXAMPLE:

CALL Send{(, 8, "CALCulaste:FEED ‘CH3‘", 1} * Channet 3 = input source
OALL 8endlD, 5, *CALCulate:MATH (IMPLied+CHZ)*, 1) Channeld+channel2
CALL Sendi{l, B, "CaLCulate:METH:STATe ON', 1} * Math function enapled

*The resulting frace (CHJ + CH2) is stored in M1_1.

3.9.3  Differentiating and integrating traces

The INTegra! function performs a point-to-point integration on a trace. The result
of the integration process is a trace. Each point in the trace is the integral up to
the corresponding point in the original (input) trace.

The DERivative (DIFFerential) function calculates the differentiat quotient of the
trace points. Each poini in the resulting trace is the derivaiive of the
corresponding point in the original {input) trace. The width of the differential
window can be programmed from 3 to 129 points in increments of 2 points by the
CALGulate: DERivative:POINts command. After & *RST command, the number of
points is 5.
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Scaiing can be adjusted with the "CURSORS TRACK and deita" knobs via the
MATHPLUS - PARAM menu aption.

PROGRAM EXAMPLE:

CALL Sendilt, 8, "CalCulate:INTegral:STATe ON', 1) - integral CALC1 on
CALL Send (0, 8, *CALCulateZ:DERivative:PCints 35+, 1) - 35differential points
CALL Send{(, 8, "CALOulatel:DERivative:3TATe ON©", 1) ' Differential CALCZon

3.9.4  Freguency domain fransformations

The result of an FFT (Fast Foutier Transformation) caiculation is displayed as a
frace of amplitude vaiues (vertically} versus frequency values (horizontally). The
vertical result can be expressed as a relative or an absolute amplitude value. The
CALCulate: TRANsform:FREQuency; TYPE command selects between the
RELative and ABSolute result. The DISPlay:WINDow:TEXT<n>:DATA? query
allows you to read the calculated ampiitude and frequency value.

RELATIVE FFT:
A relative FFT calculation consists of a frequency {Mz) and an amplitude in
{dB), relative 1o the frequency compenent with the largest amplitude.

ABSOLUTE FFT.
An absoiute FFT calculation consists of a frequency (Hz) and an amplitude in
dBm (dB with respect to 1 milliwatt), dBuV (dB with respect to 1 microvoit), or
Vrms (Volt RMS) as selected via the front panel CURSORS - READOUT
softkey menu.

The following FFT window functions can be selected using the
CALCulate: TRANsform:FREQuency:WINDow command:

€ The FFT RECTangular function transforms a repetitive time amplitude trace
intc its power spectrum.

® The FFT HAMMing and HANNiIng functions reducs the side lobes by applying
a Hamming respectively Hanning window to the input signal. This improves
the visibility of the minor frequency components if the limited area is not
accurately selected.

The resuliing FFT frace is a MIN/MAX (envelope) trace, which means that each
trace point is determined twice (one for the MINimum envelope and one for the
MAXirmum envelope). The FFT trace points are scaled between +4 and -4
divisions on the screen. So, the samples values that are retumed as response fo
a TRACe? query are shifted 4 divisions upwards. The values of the resulting FFT
trace points are between -0 dB and -8C dB. This results in the foliowing relation
between screen position and sample value:
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Trace sampie value Trace point

8-bits 16-bits value
A top--e--- 100 25600 -0 dB
........ 75 19200 -10dB &
MMMMMMMM 50 12800 -20dB
wcrenn SRS 25 6400 -30dB trace
tange mid = vn - 0 0 -40dB range
mmmmmmmm - 25 - 6400 -50dB8
........ -50  -12800  -60c¢B ¥
~~~~~~~~ - 75 - 19200 - 70 dB
Y bottom- -- - 100 - 25600 - 80 dB

Figure 3.19 - Relation between screen position and FFT value

TRACE POINT VALUES:

FFT trace sampie values, as entered with the TRACe:DATA? query, can be
converted to FFT point value as follows:
® Subtract from the sample vaiue the offset value for £ divisions:
- for 8-bit samples: 4 * 25 = 100
- for 16-bit samples: 4 « 6400 = 25600
® Multiply the result with the foltowing correction facter:
- for 8-bit samples: -10{gB)/-25=0.4
- for 16-bit samples: -10(dB) / -B8400 = 0.0015825

So, the conversion from a trace sample value (Ts) to a trace point vaiue (Ps) is
expressed by the equations:

- for 8-bit samples: Ps=(Ts- 100} * 0.4

- for 18-bit samples; Ps = {Ts - 25600) * 0.0015625

Note:  For an explanation of Ts and Ps, refer to section 3.4.3 "Conversion of
frace data”

When relative FFT caiculation is selected, the amplitude trace point values
represent the relative strength of the frequency compenents, The component with
the highest amplitude is taken as the reference level, referred to as the 0 dB level.

When absolute FFT caiculation is selected, the amplitude frace point vaiues
depend on the absolute reference level as selected via the CURSORS - READOUT
front panet menu, which can be one of the {ollowing:

- dBm (reference = 1 mW) with REFerence IMPadance of 500

- dBm (reference = 1 mW) with REFerence IMPedance of 600Q

- dBuV (reference = 1 uV}

- Vrms (reference = RMS signal ampiitude}
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Absolute FFT amplitudes are calculated from the true signal using the information
on the actual attenuator setting in the range from 5 V/div. to 2 mV/div, This results
in an offset value to be added to the relative FFT amplituds for each attenuator
setting. In any attenuator setting, the reference level for the absolute FFT value
is calcuiated from a peak-to- peak ampiftude of a sine wave on a screen of §.34
divisions. This ampiiiude equals an RMS value of:

6.34/2./2 5224
This level is used as the reference leve! (top of screen) for the FFT amplitude

display. For any attenuator setling, the reference level can be calculated as
follows:

2.24 * <number of millivoits per divisions>

Examples: At 20mV/div.: 224 » 20 =448 mVms
AL 100mV/div.:  2.24 * 100 = 224 mVrms

For a 500 system, a signal amplitude of 224 mVrms corresponds io the following
signal power:

P o= (0.224)7/50=0001 W | mW
This can also be expressed as a sighal level of 0dBm at 50Q impedance.

The same voltage measured in a 6000 system corresponds to the following
power lavel:

P = {(.224) 2 /600 ~ 0.0000836 W = 3.6 uWw
This can be calculated as a signal level of;

10 *Yog (83.68-6/1 mW) = 10 * Vlog (83.6E-3) ~~10.7 dBm

Vrms offset calculation:

A signal of 1 mW at 50Q impedance is taken as voltage reference at 100 mV/div.
From this signal the RMS voltage is calculated as follows:

Urms =  (P*R) = J(1E.3 #30) = (.2236068

For a whole screen of 10 divisions, Urms = 2.236068. Depending on the
attenuator setting, the Vrms offset voltage is calculated as follows:

Vrms offset = attenuation * Urms

Example for attenuator setting 0.5 V/div.:

Vrms offset = 0.5 ¥2.236068 = 1.118034
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dBm - 500 offset calculation:
From the Vrms offset vaive the dBm-50Q offset value is calculated as follows:

dBm-~3082 offset = 20 *mlog {Vrms offset /0.2236068)

Note: JPFRY = J(1E3%30) = 0.2236068
Example for aitenuator setiing 0.5 V/div.:
dBm—50Q offset = 20 *log (1.118034/0.2236068) = 13.9794

dBm - 6000 offset calculation:
From the Vrms offset vaiue the dBm-600% offset value is calculated as follows:
dBm-6000 offset = 20 * “log (Vims offset/0.7745967)

Note: JOPFRY = J{1E3 #=600) = 0.71745967
Example for attenuator setting 0.5 V/div.:
dBm—600€2 offset = 20 *mlog {1.118034/0.7745967) = 3.1875874

dBpuV offset calculation:
From the Vrms offset value the dBuV offset value is calculated as follows:

dBILY offset = 20 * log (Vrms offset/ 1.0B-6)
Note: 0 dBuV =1 pV {1.0E-8 V) at 500 impedance.

Example for attenuator setting 0.5 Vidiv..

dBLV offsct = 20 * log (1.118034/1E-6) = 120.9691
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SUMMARY OF CALCULATED OFFSET VALUES:

ATTENUATOR

SETTING: Vimes: dBm-50€2: dBm-600£2: dBuV:
5 Vidiv + 11.18034 + 33.9794 + 23.187588 +140,9691
2 " + 44721389 1 + 26.0206 + 15228787 | +133.0103
1 + 2236058 + 20.0 + 92081872 | +126.9897
65 + 1118034 + 13.9794 + 31875874 | +120.96%
gz + 04472136 | + 6.0206 - ATN213 +113.0103
(0 + 0.2236068 0.0 + 10791813 +106.9897
50 mvidi + 01118034 ¢ - 6.0208 -~ 16812413 +100.96¢1
20 + 00447214 | - 13979302 - 24771208 + 93.010308
10 " + 00223607 | - 20.0 - 30791813 + 86.889708
5 " +  0.0111803 | - 26.020632 - 36.812444 + 80.96907
2 y + 0.0044721 | - 3397947 - 44771282 + 73.01023

Note:  The PROGRAM EXAMPLE on the next page shows how Jt is
programmed.

TRACE POINT FREQUENCIES:

The horizonta! frequency values {in Hz per point) are calculated from the trace
sample index (point number of the sample in the trace), the acguisition length
{TRACe:POINts), and the MTB (calculated from the SENSe:SWEep.TIME) by the
following equation:

Fs = (<sample_index> * 1250} / {TRACe:PQiNts * MTB * 50)

Restriction: Only trace sample data can be queried from trace memories; no
trace administration data, such as acquisition length and MTB value.
This means that these values must be queried from the actual input
channel signal, which is taken as the source for the FFT process. So,
take care that the acguisition length nor the MTB is changed between
activating the post processing function and reading the trace
memory where the post processing trace is stored.
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PROGRAM EXAMPLE:

The foliowing program example converts a relative or absolute FFT trace of 512
samples of 1 or 2 bytes from the signa! on channel 1 via the MATH1 feature as
follows:
® Before running this program, first make the FFT selections desired via the
front panel, such as:
> MATH - MATH1 "on" and “fft",
> CURSORS "on" and "m1.1".
> MATH - PARAM - FILTER "hamming”, "hanning®, or "rectang”.
> MATH - PARAM - READOUT "rel" to select relative FFT,
> MATH - PARAM - READOUT "zbs” to select absoiute FFT.
+ CURSORS - READOUT "dBm + 504", "dBm + 6000Q", "dBuV", or
“Vrms".

® Request the following values: -
> The acquisition length using the TRACe:POINts? CH1 query.
> The sweep time to caiculate the MTB using the SENSe:SWEep: TIME?
- guery.

MTB = (sweep_time * 50} / (acquistion_jength - 1}.
The calculation factor t¢ determine the sampie point frequencies is
determined as follows: '
calc = 1250 / {acquisition_length * MTB * 50},

> The peak-to-peak voltage to calculate the attenuation using the
SENSe:VOLTage:RANGe:PTPeak? query.
Attenuation = peak-to=peak / 8.

> The FFT type, ie, ABSciute or RELative, using the
CALCulate: TRANsform:FREQuency: TYPE? query.

& Read the FFT trace from memory register mi.1 using the TRACe? M1_1
guery.

& Convert and print the frequency and amplitude values of the FFT trace sample
points according to the formulas as explained before.
Note:  The program prints the caicuiated values in groups of 20 sample
points on the screen of your comptier,

Note:  The program is supplied on floppy under file name EXFFTTRC.BAS.
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3.9.5 Histogram functions

The MISTogram function calculates an ampiitude distribution of the incoming
frace. The number of points in the histogram trace is 512. Each point in the
histogram specifies the number of times that a data point of the incoming trace is
within a particular amplitude belt. Since there are 512 histogram points, there are
also 512 amplitude beits. The range of the ampiitude belis is determined by the
selected peak-to-peak range (SENSeVOLTage:RANGe:PTPeak] and is
expressed by the following equation:

amplitude beit = peak-to-peak range / 512

Notice that a histogram contains 512 valid data points. The number of points
(TRACe:POINts) of the trace memory location where the histogram is stored, may
exceed this value. In that case the values of the trace positions above 512 have
1o be ignored.

The histogram is displayed on the screen in the area between +3 and -2 divisions
vertically, and between the third and the seventh division horizonially. The
horizontal axis represents the ampiituds in volts. The vertical axis represents the
number of ccourrences of an amplitude in percents.

PROGRAM EXAMPLE:

CALL Send({, 8, *CaLlulate:TRANsform:HISTogram:STATe ON®, 1]
"This tums the histogram funciion of.

3.9.6 Frequency filtering

The FilTer function performs digital low-pass filtering to suppress undesired
frequency noise. The width of the fitter window can be programmed from 3 10 41
poirts in increments of 2 points. After a *RST command, the number of points is 18,

PROGRAM EXAMPLE:

CaLL Sendi{l, &, "CALCulate:FILTer:FREQuency:POINCs 35%°, 13

+ 35 filter points
g, "CALCulate:FLLTer i FREQUency : STTATe 0N, 1)

' Fiter CALC1 on

’

CALL Send (G
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3.10 Trace Memory

The trace memory of the CombiScopes instruments consisis of space for channel
acquisition traces {CH1 to CH4) and memory register traces (M1 to M8 and M9
to M50 extended). The amount of acquisition and register space depends on the

foliowing:

® Whether the CombiScope instrument i equipped with standard or with
extended memory.

® The specified acquisition length (number of trace sampies) with the
TRACe:POINis command.

Example:
Send — TRACGe:POINis CH1,8182
This command specifies an acquisition iength of 8192 samples for all traces.

Notes: - Only the following trace acquisition lengths can be programmed:

512, 2024 (2K}, 4096 (4K), 8192 (8K), 16384 (16K), or 32768 (32K}

- If a different acquisition iength is programmed, the contents of all
acquisition and register space is cleared. So, all previously stored
traces are lost! ]

- After a *RST command, the number of frace samples is 512.

- The resulting traces of the post processing functions are always
stored in memory register 1 for CALCulate1 funclions and in
memory register 2 for CALCulate2 functions.

TRACe

et CH i M1 Ma_ 1 MIA P e M50_1

B — CH2 M2 Mz 2 M3.2 | e M50_2
BENSe

R CH 2 M1.3 Mz 3 M3 | e M50 3

m— CH 4 Tl _4 M2 4 BE_& | weeeenr ME0_4

7783

Note: For standard memory, 8 memory registers are available (M1 to M8).
For extendad memory, 50 memory registers are availabie (M1 to M50).

Figure 3.20  Trace memory control
Note: CH3 and CH4 cannot be selected as the source for the PM33x0A

CombiScope instruments. Instead the external channel can be selected,
e.g., M1_E.
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The foliowing table shows the relation between the trace acquisition length
(TRACe:POINts) and the available channel (CHx) and memory traces (Mx).

TRACe:POINts CHANNELS: MEMORY REGISTERS:
STANDARD: {PM33x0A)
512 4 {2+EXT) Mt .. M8
2K 4 (2+EXT) M1 . M2
4K 2 (& M1 M2
8K 1 (nhone} M1 .. M2
EXTENDED: {PM33x0A)
512 4 (2+EXT) Mt . M50
8k 4 (2+EXT) M1 L M2
18K 2 (2 M1 M2
32K 1 (none} M1 . M2

Nots:  Standard 8K or extended 32K not applicable for the PM33x0A
CombiScope insiruments.

Examples:

- Standard memory 4K acquisition length allows, for example:
CHI+M1_1+M2_1+CH3 +M1_3+M2_3

- Extended memory 32K acguisition length allows, for example:
CH2 +M1_2+M2.2

Table 3.2 Relation between acquisition length and available frace memory

Note:  Delayed Time Base (DTB} acquisition traces are only saved in the CH1
to CH4 mamory, when the acquisition length is 512 samples. DTB
acquisitions can only be defined via front pane! operations.

3.10.1 Trace formatting

The FORMat command allows you to format the resolution of frace sample
values. The resolution is determined by specifying the number of bits used to
code the sample values of alt trage acousitions. Trace sampies can be
programmed to be formatted as 16 bits (2 bytes) or as 8 bits (1 byte). After a *RST
command, the number of trace sample bits is 16 (2 bytes). Notice that the
contents of acquisition and register space is not cleared when a different trace
format is programmed.

PROGRAM EXAMPLE:

CALL Send (0, B, "*RST", 1;
Cali Send{d, 8, "FCORMat INTeger,8", 1

“Length of trace samples = 16 bits
*Length of frace samples = 8 bits
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3.10.2 Copying traces to memory

The TRACe:COPY command allows you fo copy the contents of & memory
register to another memory register. This allows you to fill a memory register with
traces from one of the following sources:

& Copy an acquisition trace from one of the input channels.

Example:
Send — TRACe:COPY M1_2,CH2 * Copies from CHZ to M1_2

Nofe:  The result of this command is also that the acquisition traces of other
channels (CHn) are copled into M1_n, provided channe! CHn is on.
So, all previously stored traces in M1 are lost!

@ Copy a previously stored trace from another trace memory register.

Example:
Send — TRACe:COPY M2_2,M1_2 ’ Copies from M1_2 to M2_2

Note:  The result of this command is also that alf stored traces of M2_N are
copied into M1_n, provided a trace was stored before. So, all
previously stored traces in M2 are lost!

PROGRAM EXAMPLE:

CARLI, Send(C, 8, "#RST*, 1) *Channei 1 on
: *Channet 2, 3, 4 off
CALL Zend{(, 8, "SENSe:FUNCtion 'XTIMe:VOLTage3’", 13 ‘Channel3alsoon

CALL Send!{0, 8§, "TRACe:COPY Mi_1,CHl", 1)
' The result is that the acquisifion traces of the channels 1 and 3 are copied to M2_1 respectively M2_3,

CALL Send{l, B, °"TRACe:COPY M3_1.m2_ 1", 1)
The result is that the praviously stored fraces in M2_1 and M2_3 are copied to M3_1 respaciively m3_3,
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3.10.3 Writing data to trace memory

The TRACe command aliows vou to write data from the controlier into a memory
register. The following possibilities are availabie:

® Write a previously read trace using the TRACe? query.

Example:
Send —» TRACe? CH3 ‘Queries for CH3 trace
Read « <«race biock> ‘Reads trace data biock

Send - TRAGCe M2_3,<trace blocks> "Writes data block to M2_3
The result is that trace area M2_3 is filled with the acquisition trace of channel
3.

Programming note:
The fixed command part (TRACe M2_3,) and the variable <irace block>
must be sent separately. So, no EOI (End Or identify) detection in
between. Also the <trace block> must be seni without EO! detection and
detection of the EQL (End Of Line) code, because the <trace biock> could
contain the EQL character, e.g., code 10 for CR.

® Write 2 trace of identical constants {range = -32767 ... 32767).

Example:

Send — TRACe M2_4,1028 1028 = 1024 + 4 = 0404 hex.

This command filis all memory register M2_4 locations with the constant 0404
hexadecimal for 16-bit sampies, and with 04 hexadecimal for 8-bit samples.

Note: A trace can only be written to memory register space (Mi_n) and not
fo acquisition space (CHnj.

FROGRAM EXAMPLE:

DIM response AS SQERING + Z0G5 ' Dimensions frace bufier

CALL Sendi(l, &, "TRACe? CHL", 1) ' Requests for channel 1 race
ORI Receive{C, 8, responses, 255) *Reads the channgd 1trace
lengtnh = IBCNTS *IBCNT = number of data bytes

CALL Send{(, 8, "TRACe M2_.3,", 0} " Sends fixed command part without EQI
ChrLi, Send (0, 8, LEFTS{response$, length), 0}

“Sends variable <irace blocic- without EOI
CALL Send({, 8, »", 1} « Sends cummy string with EOI detection
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3.10.4 Reading data from trace memory

The TRACe? guary allows you to read the contents from one of the foliowing trace
memory regisiers:

® An acquisition trace from one of the input channets (CH1 to CH4}.

& Proviously siored trace data from one of the memory registers (M1 to M8 or
to M50Y. This can be either an acquisition trace or a trace of constant values
(refer fo section 3.10.3).

& The result of a post processing function; CALCulatel in M1 and CALCulate2
in M2 (refer to section 3.9 "Post processing”).

PROGRAM EXAMPLE:

ook ok E ok

‘Read the actual channel ! trace into tracel$ and the flltered
‘channel 1 trace into traceld.

P ke ok

DIM tracel AS STRING * 2000 ' Dimensions trace buffer 1

DIM craceZ A STRING = 2000 + Dimensions trace buffer 2

CALL Send (0, 8, ®*TRACe? CHL", 1} ' Renuesis for channel 1.1race
CaLI, Recelvel(d, &, tracel$, 256) * Reads channal 1 race info fracelsd

CALL Send{Q, §, "CaLCulate:FEED FCH1'", 1) ‘Inputsource = CHI
CALL Send{d, 8§, "CALCulate:FilLTer:FREQuency:STATe ON', 1)
* Enabiles fraquency filtering; the fliered channet 1 trace is stored in Mi_1.

CRLL Send{C, 8, "TRACe? MI_i", 1) ' Requests for M1_1 tracs

CALL Receive{, 8, trace2$, 258}  Reads M1_1 trace into frace2$
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3.11 Screen/Display Functions

3.11.1 Brightness conirol

The DISPlay:BRIGhiness command allows you to controi the brightness of the
trace{s) displayed on the screen of your CombiScope instrument on a scale from
0.0 (low) to 1.0 (high). Afier a *RST command, the brighiness intensity is 0.18.

PROGRAM EXAMPLE:

CALL Send{{, B, "DISPlay:BRIGhtness .37, 17 - Setsbrighiness at0.3.

3.11.2 Display funciions

The DISPlay:WINDow and DISPlzy:MENYU commands allow you to use the
following display functions:

® The WINDow1 functions use the front panel screen display of MEAS1/MEASZ,
CURSORS, and MATH-FFT to read measurement data from the CombiScope
instrument (refer fo section 3.11.2.1).

® The WINDow?2 function to write user-defined text on the screen (refer to
section 3.11.2.2}.

® The MENU function to display softkey menus on the screen (refer ic
section 3.11.2.3).

The layout of the display areas cn the screen is as follows:

WINDow( 1]

MENU

WiINDow2
[ ] ror 1

Figure 3.21  Screen layout of display functions
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3.11.2.1 Readout of measurement data

The DiSPlay:WINDow[1:TEXT<n>:DATA? query allows you to acquire
measured data as displayed on the upper line(s) of the screen of your
CombiScope instrument. The foliowing measured data values can ke selected by
specifying the number <n> in the guery:

NUMBER <n>: MEASUREMENT VALUE:

1,2 MEAST, MEAS? data

10, 11, 12, 13, 20, 21,

30, 40, 51, 52 CURSORS data

60, B1 MATH - FFT frequency, amplitude
MEAS1/MEAS2 DATA:

The MEASt and MEAS?2 functions must be enabled and selected via front panel
control. MEAST data is read by sending the DISPlay:WINDow: TEXT1:DATA?
guery and MEASZ data by sending the DISPlay:WINDow TEXT2:.DATA? guery,
followed by reading the response strings.

The format of a response string is as follows:
<meas_type>,<meas_value> <suffix_unit>

DESCRIFTION: <meas_type>  <suffix_unit>:
DC voltage de v
AC-RMS voltage rms v
minimum voliage min v
maximuin voltage max A
peak-to-peak voliage pkpk \%
low level voltage iow vV
high leve! voltage high v
overshoot percentage over Yo
preshoot percentage pre Yo
frequency freg Hz
period time T s
puise width puls 5
rise time rise 8
fall time fali s
duty cycle percentage duty %

delay time between 2 channels dei 5
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Example:

Send — *RST '‘Switches MEAS1 & 2 off

Send — DISPlay:MENU MEASure ‘Switches MEASURE menu on
Send -» 8YSTern;KEY Z;KEY 4 ‘Switches MEAST and MEASZ on
Send > DISPlay WINDow: TEXT1:BATA? ’'Requests MEAS1 data

Read « pkpk,B000E-04,V ‘Response = peak-to-peak 0.6 volt.

CURSORS DATA:
The CURSORS function offers a wide variety of voltage and time readouts. The

following readout selections can be made via the CURSORS - READOUT softkey
menu:

<n=: TYPE: UNIT: DESCRIPTION:

10 v A Voltage difference (delta-V) between the cursors.
gy 3 Vertical voltage (X-deflection on).

11 Vi V Absolute voltage of cursor 1 to ground.

12 V2 v Absolute voltage of cursor 2 to ground.

13 Vdc v DC wvoltage

20 dT s Time difference {delta-T) between the cursors,

21 F Mz Frequency (1/dT) in Hertz.

30 dx U Horizontal voltage (X-defiection on).

40 phase * The phase between two channels in degrees Celsius.

{* stands for degrees ° sign)
51 Titrg s The time between cursor 1 and the trigger event.
52 T2-trg s The time between cursor 2 and the trigger event.

MATH - FFT DATA: :

The MATH1/MATHS2 - FFFT functions offer the readout of the relative or absoiute
frequency and ampiitude. The following readout selections can be made via the
CURSORS - READQUT and MATH - FFT - PARAM softkey menus:

<n= TYPE: UNIT: DESCRIPTION:

60 FFT-ireq Hz FFT frequency in Hertz.
61 FFT-ampi variabie FET ampiitude in:
- Relative FFT selected: dB
- Absolute FFT selected: ddm, dbuV, V (Vrms)
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-PROGRAM EXAMPLE:

" Read and print the DC and frequency characteristic of the actual signat using the
MEAST and MEAS? functions. The program stops to iet you make the requested
MEAS selections.

NIM response AS STRING = 30
CALL Sendil, 3, "DISPlay:i

:

Cww e+ Enable MEAST & MEASZ and select MEAST-DC and MEASZ-fraquency .

'

MU MEASure', 1} ' Dispiays MEASURE menu

PRINT ">>> Press the LOCAL key, set MERS] function and select

. get MEAS2 function on and select MEASZ-t:
Press any kv on the controller keyboard when finighed."
= "¢ WEND

CALL Send{C, &8,
CALL Recelve (D,
PRINT "Measured

i1 Quenes forvolt-de
' Reads volt-de value
IBONTE: - 13

Send (0, 8,
Receive (D,
PRINT *Measured I

* Queries for time-freq
+ Reads time-freq value
IRCNTS - 1}
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3.11.2.2 Display of user-defined texi

The DISPlay:WINDow2 TEXT commands allow you to define and clear the user
text on the screen area of your CombiScope instrument, After a *RST command,
the dispiay of the previously defined user text is turned off.

PROGRAM EXAMPLE 1: (fext as string data)
CALL Sendi{, 8, "DISPlay:WINDowZ (T:STATe OM', 1} - Enables display oftext

CALL Bend{(, B, "DISPlay:WIiNDow: KT DATA 'Remote control'”, 1)

H

- Displays 1he text; Remote controt on the soreen of your CombiScope insirument .

PROGRAM EXAMPLE 2: (text as block data)

CRLL Send(f, 8, "DIEPlav:iWINDow2 TEXT:CLEar”, 1) ‘Clears the text

CSendi{f, B, "nISPlay:WINDow2:TEXT:DATA 401.25 kv, 0) ' Displays 125k
CAlLL Send(0, B, CHRS{Z3}, &) - Displays: £
ChRLI Bend (4, &, = CHIv, 1} ' Displays: CH1

+ Displays tha text: 1.25 kW GH1 on the screen of your CombiScope instrument.

Note:  The ASCH character 25 (=1 ) is displayed as £ on the screen of your
CombiScope instrument.

3.11.2.3 Selection of softkey menus

The DiSPlay:MENU commands aliow you to select and enabie the display of a
softkey menu. 1 a menu is selected via the DISPlay:MENU command, the display
is automatically enabled. After a *RST command, the display of softkey menus is
tumed off.

PROGRAM EXAMPLE:

CALL Send (D, B, "DISPLayv:MENY CURSors", 1: ‘ Selects and dispiays the
CURSCRS menu.
CALL Send (s, &, *DISPlay:MENG:STATe OFF¢, 1:  Swiches the CURSORS menu

dispiay oft.
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3.12 Print/Plot Functions

The HCOPy:DEVice <TYPE> command allows you to select a hardcopy device,
The folowing selections can be made:

DEVICE: TYPE: NOTE:

Plotter HPGL MPGL plot data format

Plotter HP7440

Plotiar HP7550

Plotter HP7475A

Plotter HP7470A

Plotter PMB2T7

Plotter PM8278

Printer FX8o Epson FX80 compatibles (9 points)
Printer HP2225 ThinkJet

Printer LQ1500 ~ Epson LQ150 compatibles (24 points)
Printer HPLASER HP Laserdet series It & 11t

Generator BUMP_M1 Trace dump to one of the arbitrary waveform

generators PM5138, PM5139, or PM5150,

The HCOPy:DATA? query allows you to request a hardcopy of the picture on the
screen of your CombiScope instrument. The response data is formatied
according to the current printer/piotter options, which can be selected via the front
panal UTILITY menu. After a *RST command, the option “plotter; HPGL® is
selected.

The response data to a HCOPy:DATA? guery can be sent to a connecied plotter
or printer 0 make a hardcopy. The response data is sent as block data of
indefinite length and is therefore, preceded by the preambie #0 of 2 bytes. This
preamble must be removed from the beginning of the block data, before sending
it to & plotter or printer device.
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pso Lead PLOTTER
ESPONSE send 1} Send the query

!
i . .
W data | ot " HCOPy:DATA? via the GPIB.
! At PRINTER 2} Read the block response
| HINE data via the GPIB.
3} Send the print/plot data part

send nuffar _ ] io the printerfplotter.
HCOPy.DATA?

L | CONTROLLER

8T721S

Figure 3.22  Hardcopy of screen on printer/plotter

PROGRAM EXAMPLE:

Select one of the supported GPIB plotiers, set its address at 22 and connect the
plotter via IEEE to the controlier. Create a screen picture on the DSO that you
want to pict and run the following program.

DIM addr(2) ' Dimensions address array .
DIM response AS STRING » 15G00 ' Dimensions response string .
CALL IBTMOI(C, 13} “Timeout at 10 seconds .

CALL Send{(, §, "HCOPy:DEVice PMEZTT", 1} » Selects the PMBRY7 plotter

CaLl Send(0, 8, “HCOPY:DAaTA?", 1} ' Requests for hardcopy data .
CALL Receive(f, B, responsed, 256] " Reads the hardcopy data .
length = IBCNTS - IBCNT = number of read bytes
DRINT "Number of hardcopy bytes =%; lengthn

ook koW ok

" The first 2 characters of the response block data are 40 (preambie for indefinite fength) .

" They must not be sent to the plotter; so, send characters 3 until S+length-2.

XL

CALL Send(0, 22, MiDs(responses, 3, length - 23, 0} ' NoEnddetection
CALL Send(f, 22, "', 1) * End of data block
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3.13 Real-Time Clock

The real-time clock keeps track of the current date and time. The date and time
are stamped on acquired waveforms to be sent to a computer or to be outpit to
a hardcopy device. The time of stamping is also the time of the acquisition trigger,

The SYSTem: TIME command sets the time in hours, minutes, and seconds. Only
a 24-hours time format is supported. The format of the displayed time cannot be
selected.

The SYSTem:DATE command sets the date in years, months, and days.

PROGRAM EXAMPLE:

CALL Send(0, &, "SYSTem:TIME 14,2%,34", 1)  Sstsihe time o 25 minutes and 36
seconds past 2 o'clock in the
afternoon,

CALIL Send (0, £, *SYZPern:DATE 1.993,12,15%, 1) Sefsthe date fo15 december 1993,

3.14 Auio Calibration

Calibration is only possibie when the CombiScope instrument is warmed up. The
instrument data is calibrated automatically by sending the *CAL? of the
CALibration? query. The internal calibration lasts severai minutes, A "0" result is
returned after correct calibration, and a "1" result is returned when the calibration
failed. Notice that the response to the calibration query is only returned when the
calibration has completed.

During the calibration process bit ¢ "Calibrating” is set in the operation status
condition register. This bit cannot be read during the execution of the *CAL? or
CALibration? query, because these gueries are sequential commands. This bit
can be read after sending the CALibration command, which is an overlapped
command. The completion of the CALibration command is reporied in the
standard Evert Status Register (ESR) bit 0 (OPC bit set to 1). When the
calibration is finished, bit & in the QUESlonable status reperis a possible
calibration error {if setfo 1)}.

Note:  Execute caiibration only when it is needed, 8.g., when a message on the
screen of your CombiScope instrument requests to do so.
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PROGRAM EXAMPLE:

R

Pk e e

CALL Send 4O, B, “xCAEL?Y, 1) / Starts the calibration

CALL IBTHCID, §) ' Disables the time out mechanism
regponses = 4"

CALL Receive {0, &, responses, 256}

+ Waits for the calibration to finish and reads the result,

CALL ThTMG{G, 13} * Sats ime out back to 10 seconds
IF LEFTS{responsed, 1) = "0" TEEN @=okay

MT r*Calibration okav”

ELSE 1 = wrong

PRINT "Calibration not successful®

ENDIF .

PROGRAMMING NOTE:

Status bit 0 in the operation status can be used to generate a Service Request
(SRQ} when the calibration is finished, i.e., when bit 0 becomaes zerc. This gives
you the advantage that the program can do something else until the 8RQ is
generated. Therefore, program the following:

ON FEN GOSUB ServReq +Nefines *ServReg” routing call after SRQ
PEN ON * Enables SRQ mechanism

Send - STATuUs:0PERation:NTRansition 1
"Sets bit 0 {Cafibration) frue in the case of negative transition (from 10 0},

Send - STATus:OPERation:ENARBlLe I
"Enabies bit O for being reporied fn the standard status byie {STB).

Send —» *SRE 128
"Enables bit 7 (OPER) In Service Request Enable (SRE) register for generation of an SRQ.

Send -y *RET ' Resels the instrument
Send —» *CLS ' Clears the status data
Send -+ CALibration + Siarts auto calibration



8

3

3-70 USING THE COMBISCOPE INSTRUMENTS

3.15 Status Reporting

Status reporting is done via the siatus reporiing system, which is comnpletely
described in chapter 5 "THE STATUS REPORTING SYSTEM" of the SCP1 Users
Handbook. The following figure shows the principle of the standard Status Byle
(S5TB) register and the Service Request Generation (SRQ) machanism:

OPERation Standard QUEStonabie
Status Evert Status Status
""""""""""""""""""""" Error/
Ouput gvem
Queus uge
@ @ &)
H
] rememesd
I—
bl
@
l o]
;5 ——— _SQ.S'HE’a?i by
A erial Fo
Ras
Service
RO Reguest - - IOPER} ~ -~ ESB { MAYV {QUESE bit2 | hitt | bitd Status Byte Reg.
Genaration
MES g
[~ - - - - MBS rpad by *STB?
— ‘
"~
- & i
@ —® P i
x &) 5 g
= e {7 @
5 LaE
= &
[ ¥
gewgfegequest
nabie Register
{ 7 51432 1] 0| Sfewin
*SRE?

El7se

Figure 3.23  The sfatus reporting model for CombiScope instruments

15,1 Status data for the CombiScope instruments

The following status data applies o the CombiScope instrumentis:

For the meaning of the bits of the OPERation status, refer to section 3.15.1.1.
For the meaning of the bits of the QliESticnable status, refer to section
3.15.1.2.

For the meaning of the bits of the standard Event Status Register, refer to the
command reference for the *ESR? query.

The message output queue can coniain aboul 250 data bytes.

The errarfevent gueue can contain 20 error messages before it overflows,
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3.15.1.1 COperation status data

CONDiton fiter EVEN ENaBie

CALibrating IW?} *n 0 [

@ i P 4 N
RANGIRg 4 * 2 2
SwEeping ) i a 3
Q- & « A e L4
wait for TRIGger ~ 5§ o 5 5
C ] * & 3
o i - 7 ?
Bigital mode 8 - 8 5
Fass/Faif valid oS - 8 ]
Fass/Fall status 0 * 10 1
0 ikl - i1 hl
0 12 - 12 12
a 13 A 1z 13
e 14 i 14 14
4l 15 15 15

STATUs.GPERaticn CONDitlon? ; E
:PTRansition(?} |

L RTEGTFIE ) JR——— ‘ 3
]
|

EVENL?

ENABE(?)

Figure 3.24  The Operation Status struciure

BIT: MEANING:
0 CAlLibrating
This bit is set during the time that the instrument is performing a calibration.
2  RANGing
This bit is set during the time that the instrument is autoranging (autesetting).
3 SWEeping
This bit is set when the sweep (a data acquisiiicn) is in progress. This bit is
reset to zero when the data acquisition is finished. At the same time, the
OPC bit {0} in the standard Event Status Raegister (ESR) is set. Only valid for
multiple~shot mode (INiTiate:CONTinuous OFF).
5 Waiting for TRIGger
This bit is set when the frigger system is initiated (INITiate) and waiting for a
trigger to start an acquisition. This bit is reset fo zero as soon as the
instrument is triggered and the acquisilion started. Only valid for single-shot
and muitipie-shot mods (INITiate:CONTinuous OFF). ‘
8 Digital mode
This bit is set when the CombiScope instrument is in the digital mode.
9 FPass/Faif vaiid
This bit is set when the pass/ail status at bit 10 is valid.
10 Pass/Fail staius

This bit is set if the pass/ail test has {ailed.
1f bit @ = 1 and bit 10 = 0, the test has passed.
H bit @ = 1 and bit 10 = 1, the test has failed.

Table 3.3 The Oparation Status bits
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3.15.1.2 Questionabie status data

COI:«’_Qétien fitter EVENL ENABI2
VOLTage o [ o ["ol
O 1 i 1 1
0 2 L 2 2
4] 3 W 3 3
TEMPerature 4 * 4 4
O 5 i 5 o
o] 8 e 6 8
G 7 e 7 7
CAlLibration 8 e 8 8
Overload 5042 9 x g 9
0 10 > 10 10
O 11 = 11 11
a 12 hid 12 12
4] 13 w 13 13
] 14 - 14 14
G 15 _*i_l 15 15
T a T
i |
STATus: QUESHonable:CONDItan? E ‘
PTRENSHEOTHT) o | |
NTRansition(?} ——— i
EVENE? § |
ENABIR(?) i
y

Figure 3.25  The Questionable Status structure

BIT: MEANING:

0

YOLTage

This bit is set if a digital sample value is clipped at the maximum or minimum
value while 8 FETCh? query is done on the sample array. This bif is also set
it a FETCh? query did not succeed because the shape of the waveform did
not match the measure function request.

Example: FETCh:FREGuency? in the case of oniy half a sine wave.
TEMPerafure

This b is set by the instrument if the difference between the current
temperature and the temperature at the moment of the last calibration
exceeds a certain-level, This is an indication that the instrument must be
calibrated. The temperature is sensed internally about half an hour after
power on. This bit is reset after power on and after calibrating.

CAlLibration

This bit is set by the instrument when an internal calibration did not complete
successfully. This bit is reset after power on and after successful calibration.
Overioad 500

This bit is set by the instrument when any 50£ input terminator is
overoaded. This bit is reset afier power on, or if none of the input
ferminators is overicaded.

Table 3.4  The Questionable Status bifs
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3.15.2 How to reset the status data

The *CLS command allows you 1o clear the following status data structures:

® Al event status registers, such as the following:
- standard event status register (ESR)
- status byte register (STB)
- operation event status register (STATus:OPERallon:EVENY)

- questionable event status register {STATus:QUEStionable:EVENY)
& The Errorfevent queus.

The STATus:PRESet command presets the fillers and enable register of the
operation and questionable status data in such a way that device-dependent
events are reported. The result is as follows:

STATUS REGISTER DATA STRUCTURE PRESET VALUE
OPERalion ENABle register G000 hex.
' PTRansition filter 7FFF hex.
NTRansition filter 0000 hex.
QUEStionable ENABIle register 0000 hex.
PTRansition filter 7FFF hex.
NTRansition filter 0000 hex,

Note: A +*RST command does not affect the contenis of:
- event registers
- event enable registers
- QuipUt queuess
- transition filters

PROGRAM EXAMPLE:

CALL Send (0, 8, *=CLE*, 1} ' Clears the event registers + errot/event queue
CALL Send{0, &, "S5TATus:PRESet”, 1; ' Preseis the enable register + filters
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3.15.3 How io enable status reporting

The principle of using the status reporting mechanism is explained by showing two
program exampties, in the first example the standard Staius Byie (STB) is checked
to signal "operation completed”. In the second example the SRQ mechanism is
used to signal "operation completed” by generating a Service Hequest.

3.15.3.1  Program example using the status byte (5TB)

PROGRAM EXAMPLE:

in this example the standard siatus byte (STB) is checked 1o detect whether or
not a "CONFigure:AC" + "INITiate" operation is completed. f completed, the
program continues by fefching and printing the AC-RMS vaiue.

CARLIL, TBTMC(O0, I3) “"Fimeott at 10 seconds
CALL Send{0, 8, "*rgT", 1) ‘ Resets the instrument
CALL Send{0, 8, "xESE 1", 1} ' Enables OPC-bit (0) in ESE

+ »OPeration Completed” is reported in bit 5 {ESB) of the STB after sending ~OPC .

CALL Send{d, §, "CONPigure:aC", 1) « Automatic configuration
CALL Bend{0, 8, *"+*0QPC", 1]

‘ This command forces ihe instrument to set the OPC bit

+when alt pending overations have been finishad .

CaLL Send(d, &, “INTTiate", 1) » Single inftiation
ESR.bit . set =

=i

CALL Send!(l, , 1 ' Requests for the STB
CALL Receivell, 8§, result$, 256) *Reads the 8TB
IF (VAL{resuli$) AND 32) T *ESB = bit 5 {value 32}

ESE.pit.set = 1 " Operation completed
END IR
WEND
CALL Send(l, 8, "FETCh:AC?", 1} ' Fetchas AC-RMS value
results = SPACES(30)
CALL Receivel{d, 8, results, 256) " Reads AC-RMS value

PRINT "AC-RMS value = ") resulils " Prints AC-BMS value
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3.15.83.2 Program example using a service request (SRA)

PROGRAM EXAMPLE:

in this example the "Service Request” mechanism is used to detect whether or
not a "CONFigure:AC" + "INITiate" operation is completed. If completed, an SRQG
is generated to continue with fetching and printing the AC-RMS value.

SRO.detected = 0

Ol PEN G08UB ServReq ' Defines SRQ-routine
PEN ON * Enabies SRQ-routine
CALL IBTMO{S, 13) * Timeout at 10 seconds
CALIL, Bend (0, 8, "=xR3T*, 1}  Hesets the instrument
CARLL Send(§, 8, »=E3m 17, 1) * Sets OPC-bH in ESR

* vOPeration: Completed” is reported in bit 5 (ESB) of STB after sending »OPC,

CALL Send{0, 8, "=SRE 32", 1) ' Sets ESB-bit in SRE-register
* SRQ generation afier *OPeration Completed” is enabled |

CALL Send(0, §, "CONFigure:AC®, 1) ' Automatic configuration
CaLL Send({(, 8, "INITiate", 1) ' Single infliation

CALL Send{0, &, "=OpC", 1}

* This command forces the instrument 1o set the OPC bitin the STB

when all pending operations have been finished .

WHILE S5RQ.detected = O

' Do something else while waiting for SRQ; continue when SRQ.detected = 1.

CARLL Send(d, 8, "FETCh:AC?Y, 1} * Fetches AC-RMS valug
resultd = SPACES {30}

CALL Receivell, 8, results, 256} Reads AC-HMS value
PRINT "AC-EMS value = *; results * Prinis AC-RMS value
.

ServReg:

PRINT "Service reguest generated because of Operation Completed.”
CALL ReadStatusByte!d, 8, shvied)

* Seriat polls for the status byie 1o reset the SRQ-mechanism .

I3

PRINT "3T8 hyte ="; shylet

CALL Send (0, 8, "+ESR?®, 1}

- Queties tor the contents of the Event Status Register to clear the OPC-bit.

.

resps = ° o0
CAELL Receive{l, §, resps, 256)
PRINT "HESR bvte = *; resp$

SEC.detected = 1
RETURN
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3.15.4 How to report errors

instrument errors usually caused by programming or setting errors, can be
reported by the instrument during the execution of each command. To make sure
that a program is running properly, you should query the instrument for possibie
arrors after every functionai command. This is done by sending the
SYSTem:ERRor? query of the STATus:QUEUe? query to the instrument, foliowed
by reading the response message. However, through this practice the same
“error reporting” statements must be repeated after sending each SCPI
command. This is not ailways practical. Therefore, one of the following
approaches is advised:

i} Send the SYSTem:ERRor? or STATus:QUEue? query and read the instru-

menl response message after every group of commands that functionally
belong to each other.

2) Program an error-reporting routine and call this routine after each command
or group of commands. For an example of an error-reporting routine, refer to
section 3.16.4.1.

3) Program an error-reporting routine and use the "Service Reguest (SRQ)
Generafion® mechanism to interrupt the execution of the program and to
execute the error-reporting rouiine. Therefore, refer to section 3.16.4.2,

3.15.4.1  Error-reporting routing

Send the SYSTem:ERRor? or STATus:QUEuUe? query and read the instrument
response after every group of commands that functionally belong to each other,
by calling an error-reporting routine after each group of commands.

PROGRAM EXAM®LE:

DIM response AS STRING + 30
CALL Send (0, 8, "CONPigure:aC (@1)", 1 Configuresfor AC-RMSE
0

FOR 4 =1

TD 2 ' Performs 20 measurements
CALL Send (G, &, "READ:ACYY, 1}
CALL Receive (0, &, responses, 256) - Reads the AC-BMS value
SRINT "AC-RMS: ; response$ ’ Printg the AC-BMS value
GOSUBR Errorfheck + Checks for instrument emors
NEXT i
F oo kK

frkwxs REST OF THE APPLICATION

fR gk w R

END

BrrorChneck:
CALL Send (0, 8, "SYSTem:ERRor?®, 1) ' Queries for & system error
CALIL Receive {0, 8, responsed, 236} « Reads the instrument error
PRINT "Error: *; regponses * Prinis the instrument érror

RETURN
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3.15.4.2 FErrorreporting using the SRQ mechanism

Program an error-reporting routine and use the "Service Reguest (SRQ)
Generation” mechanism io interrupt the execution of the program 1o execute the
error-reporting routine.

PROGRAM EXAMPLE:

O PEN GOSUB ErrorCheck
PEN ON

ki ok ok ok

Tawoeww APDLTTATION PROGRAM
Tk kR

ENT

¢ B e L R R e R R R R R T EE R L LS R
' Subroutine reading all errors from the error gueus.
4 e R e e E R R R E E E R R R R R R I R AR o
S5UB Brrorlheck
SPACES (1}
LEFTI(ers,
CHDE = "8YSETerm:

Loop until 0, 'No error e

CALL Send{0, §, ’ Sends error query
ers = SIPACES(60)

CALL Receive{l, §, erS, 2567  ‘Readserrorsting
PRINT "Error = "; ers + Displays error siring

WEND
SUBR
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3.16 Saving/Restoring Instrument Setups

This ievel of programming involves alt functions in the CombiScopes instruments,
i.e., complete instrument setups are processed. This allows you to program one
or more functions that are not individually programmable. The following
possibilities can be programmed:

& Resioring initiai settings.
@ Saving/restoring complete setups via internal memory.
@ Saving/restoring compiete or partical sefups via the GPIB controller.

3.18.1 How 1o resiore initial settings

Initial settings can be restored by sending the *RST command. This resets the
instrument-specific functions to a default state and selects the digital mode.

PROGRAM EXAMPLE:

CALL Send(0, 8, "sRST", 1}
* Resats the instrument (for reset values, refer to the #RST command in the command raference) .

3.16.2 How to save/restore a setup via instrument memory

Complete instrument setups can be stored and recalled via one of the intermnai
mameries of the CombiScope instrument. The settings in recall memory 0 are the
initial seftings. The ssttings in the recall memeries 1 through 10 are user
pragrammable.

PROGRAM EXAMPLE:

CALL Send (0, 8, "#SAV 3+, 13 " Saves the complete insirument setup infe memory 3.
CALI. S=nd{0, 8, "*RCL 37, 1) + Recalls the complate instrument setup from memory 3.

3.16.3 How io save/restore a setup via the GPIB controlier

Complete instrument sstups or a part of the setup (node) can be stored and
recalled via the external memory of the controlier using the SYSTem:SET?
<node> query (store setup) and SYSTem:SET command {recall setup).

PROGRAM EXAMPLE:

DM settings AS STRING * 330 ' Reserves space for instrument setiings

CALL Bendi{l, §, "5YSTem:SET?®, 1} Queties for the complete instrument setup
*{no <node> parameter specified

CaLL Receive(d, 8, settingss, 256} * Reads the instrument seftings

length = IBCNT% *IBCNT% = number of setiings bytes

CALL Send (0, 5, "SYSTem:3ET ', 0} * Sends the command header (note the space)
+EOI shecking disabied (0}

CALL Send{0, &, LEFTS{settingsd, length}, 1} " Sends the instrument settings

"EOI checking enabled {1)
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3.17 Front Panel Simulation

The use of “front panel simulation” commands must be restricted o special
appiications or front panel functions that are not supported by SCPI commands.
Bear in mind the differences between different instrumeants from the same family,
as described in the beginning of this chapter.

i is possible to simulate the pressing of a key on the front panel by using the
SYSTem:KEY command. it is also possible to detect whether or not a key has
been pressed. This is done via bit 6 (URQ) of the Event Siatus Register (*ESR?
query). The last key pressed can be gueried by using the SYSTem KEY? query.

Furthermore, it is better {o use the DISPiay:MENU command to switch a softkey
menu ON or OFF. The pressing of a softkey can be simulated with the
SYSTem:KEY 1 o 8 command. Since the role of each softkey is determined by a
previcusly selected menu, this will be & tedious and cumbersome process. Still it
might be of interest for simple applications.

Exampie:

The command sequence *RST,DISPlay:MENU ACQuire;:SYSTem:KEY 2 resets
the instrument (e.g., digital mode on and peak detection off), switches the sofikey
menu ACQUIRE on, and simulates the pressing of softkey 2, which causes peak
detection to be switched on.

3.17.1 How to simuiate the pressing of a front panel key

The SYSTem:KEY commands allow you to simuiate the pressing of a front panel
key. The front pane! key numbering (not the rotary knobs} is roughly divided into
the following matrix of rows and columns.

column: 1 2 3 13
row 1 101 | 102 | 103 113
row 2 201 | 202 | 203 213
row 3 11302 303 313
row 4 21402 | 304 413
row 7 6| 702 | 703 713
row 8 801 ; 802 | 803 813

Note:  The number positions 1 to 6 represent the softkeys.
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PROGRAM EXAMPLE:

' Resets the instrument
+ Enables the UTILITY softkey menu
* Selects the PROBE apiicn
' Selects the PROBE CORR option
* Selects the 10:1 aption
r Disables the UTILITY softkey menu
* In thig example the probe correction fac*er for input channel 1 s set at 101 via softkey menu UTHLITY

AUTOSET SIMULATION:

CALL Send (0, 8, "SYSTem:EKREY 1017, 1) -Simulaies Autoset

Autoset scans for the presence of a signal on channel 1, 2, and the external
wrigger input. if there is a signal present on the external trigger input, the EXTernal
trigger channel is selected as trigger source, and the external trigger view facility
becomes active.

If the external trigger is the only signal available, external rigger view and channel
1 {CH1} are switched on.

3.17.2 How to simutate the operation of a softkey menu

Tne MEASure:MENYU command allows you te enable or disable the display of the
softkey menus. The "SYSTem:KEY 1 to 6' command allows you to simulate the
pressing of one of the scfikeys 1 to 6.

PROGRAM EXAMPLE:

CALL Send{(, 8, "*RsT", 1i + Resets the instrument

ChLL Send((, &, "DRISPlay UoUTILY, 1) + Enables the UTILITY softkey menu
CALL Send!D, 8, "8YSTenm:KEY 2;XEY 5;KEY 47, 1)

- Selects the PROBE + PROBE CORR + 1011 options .

CRLI, Sendif, B, "DISPilay :MENU:STATe OFF', 1 - Disablesine UTILITY sottkey menu
“1n this example the probe correction fastor for input channel 1 §s s&t al 10:1 via softkey menu UTHLITY .




USING THE COMBISCOPE INSTRUMENTS 3-81

3.18 Functions not Directiy Programmabie

Not all front panel functions are individually programmable with SCPicommands.
However, the SYSTem:SET and *SAV/=RCL commands can be used to access
#ie following functions:

- Cursor functions see CURBSORS menu (appendix B.2.2)

- Logic Triggering see TRIGGER menu (appendix B.2.10)

~  Event tunctions see TB MODE menu (appendix 3.2.9)

- DTB functions see DTB (DEL'D TB) menu (appendix B.2.6)
~  Xpos see X POS button

- Display menu functions see DISPLAY menu {appendix B.2.3)

«  Pass/Fail functions see MATHPLUS MATH menu

{appendix A and B.2.4.)

Other functions and keys that are not individually programmable with SCPI
commands are accessible using the SYSTem:KEY command. They are:

- Roli mode DISPlay: MENU TBMode;:SYSTem:KEY 3 toggles on/oft
- Trigger noise DISPlay:MENU TRIGger;:SYSTem:KEY 4 toggles on/off
- TEXT CFF key SYSTem:KEY 801 selacis next option

- BTATUS kev SYSTem:KEY 201 toggles on/off

- MAGNIFY keys  8YSTem:KEY 210/211 selects previous/naxt step

- ENVELOPE DiSPlay:MENU ACQuirs;:SYSTem:KEY 3 toggles on/off
- MULTipie-shot DiSPlay:MENU TBMode;:SYSTem:KEY 1 (upjor 2
' (down) {afier iINITiate:CONTinuous OFF)
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4 COMMAND REFERENCE

In the first section the nctalion conventions concering the specification of the
syniax and data types are given.

in the second section & summary of all commands and associaile parameters is
given in alphabetical order. This gives you a quick reference of the SCPI com-
mands.

In the third section detailed descriptions of all commands and queries for the
CombiScopes instruments instruments are given. The IEEE.2 commands/queries
{beginning with a *) are listed first, followed by the SCPI commands and queries
in alphabetical order.

4.1 MNotation Conventions

4.1.1 Syniax specification notations

The method that is used in this manual to specify the syntax of the commands is
based on the EBNF notations. To be able to correctly spell the commands, you
need o be familiar with the concept of this notation. The notaticn form uses 3
types of symbols that need 10 be distinguished:

Meta symbols

Meta symbois have a particuiar meaning. They don't specify any literal or
message element, but serve a particular purpose.

Example: |is the symbol for alternative, 0 | 1 means either G or 1.
Non-terminal symbols

Nen-terminal symbols are message elements that are specified elsewhere.
They are placed between the < > signs.

Example: <Bogoiean> means a boolean value.
Terminal symbols

Terminal symbols consist of a sequence of liierals that use the standarg ASCH
character set. Any ASCIl symbol that is not a meta symbo! or a non-terminal
symbo! is considered to be a literal.
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Notes:

{1)

(@)

{3}

(4)

A message that is specified as a sequency of literals can be sent to the
instrument in any upper or lower case combination. The case of the
characters has nc semantical meaning.

Upper and lower case characters in a syntax specification are used to
distinguish between the short and long form of a mnemonic. Upper case
specifies the mandatory short form of a mnemonic. The lower case
characters specify the remaining part of the {optional) long form.

Litarals that are non-printable ASCI characters are underlined. For example,
the symbol NL is used to specify the New Line character (OA peyadecima-

Some syntax specifications use the control symbol A. The characters that
follow this symbol specify a special message that is concurrently sent with
the preceding data byte. For example, NLAEnd specifies that the Ni code is
sent concurrentty with the End message {via the EOI line of the GPIB
interface).

META SYMBOL:  MEANING: EXPLANATION:

Is defined to be  Specifies equality.
Exampie: <manufacturer> = FLUKE

Alternative Specifies an "sither” "or” choice.
Example: <result> =011
o Non-terminai A non-terminal is a message element
symbol whose syniax specification is defined

elsewhere. Example:

A node can be specified as INPuln.
The definition of <n= = [1} | 2is specified
at another line or even somewhere eise.

Betfault This means that the syntax may or may

not contain the message element in
between the square brackets, without
changing the semantical meaning.
Example:
MEASure[:VOLTage]:DC]? means that
MEASure:VOLTage:DC? is the same
as MEASure? or MEASure:VOLTage?
or MEASure:DC7

Repetition Specifies that the message element in
between the curly brackets may be
repeated 0 or more times. Example:

<parameter> {,<paramster>} specifies '

a comma separated sequence of one or
more <paramsaters's.
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Notes:

1

(3}

A space character that needs to be part of a message is specified as 5P,

Spaces within a syntax specification that are not specified as SP are used

for formatting purposes ic improve the readahility; they don't have any

semantical meaning.

Noie: The only exception to this rule is the program header separator,
which separates the header from the parameter part in a
message. For reasons of readability, this required syntactical
element is not specified in any syntax definition. Sending a SE in
between the header and parameter part will satisfy this
requirement,

Example: The syntax specification INPut:STATe ON reqguires a SP character
in between the STATe node and the ON parametar. This massage
is sent as INPut:STATeSPON. Sending INPUt:STATeON causes a
Command Error,

Except for the program header separator, any messags from the Command
Summary and Command Specification sections can be sent to the
instrument exactly as defined by the syntax specification. However, these
specifications do not refiect all details of the flexible syntax structure that is
aiiowed when creating composite messages.

The characters > and < in a string expression are considered as meta

symbois. When these characters are to be sent as literals in a string, they

are placed between quote characters,

Example: The specification "CH<n>", where <n> = [1]1 2, specifies the
following strings: "CH" | "CH1" 1 "CH2" , but "Number ">" 2"
specifies the string characters Number > 2,

4.1.2 Datatypes

<NRf> = <NR1> | <NR2Z2> | <NR3>
Decimal Numeric Data.

<NR1> = <signs <digit> {<digit>}
Notation for specifying a decimal number, &.g., -179.
<sign>=[+] |-

<NR2> = <NR2> is the same format as <NR 1>, exceptthat it uses

an explicit decimal point and may or may not be
preceded by a sign, e.g., -179.56.

<NR3> = <NR3:> is the same format as <NR2>, except that an

gxponent is added, e.g., -1.7956 £+ 02, -
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<integer> =

<numeric_data> =

<hexadecimal_data> =

<geotal_data> =

<bihary_data> =

<Boolean> =

<plock_data> =

<indefiniie_block> =

<dab> =

<definite_blocks> =

<digit> =
<characier_daias =

<siring_data> =

<channel_list> =

<digit> {<digit=>}

integer notation that specifies a number.
<NRf> | <hexadecimal_data> | <octal_data> |
<binary_data>

Any decimal or non-decimal numeric data type.

#H <hex_digit> {<hex_digit>}
<hex_digit> is one of the characters 0 .. 9or A . F.

#Q <octal_digit> {<octai_digit>}
<oetal_digit> is one of the digits 0 .. 7.

#B <binary_digit> { <binary_digit> }
<binary_digit> =01 1

0111 0OFFION
0 equals OFF; 1 eguals ON.

<definite_block> | <indefinite_biock>

This is used to transfer data that consists of any arbitrary
8 bit codes.

#0 {<dab=}

This data type is of indefinite length and must be
terminated by NLAEND.

Any arbitrary 8 bit data byte code.

# <digit> <length> {<dab>}
This data type is of definite length.
<digit> specifies the number of bytes of <length.
<igngth> specifies the number of <dab> bytes.
One of the ASCil characters 0.. 9.
<alpha_character> { <alpha_character> | _ 1 <digit>}
<alpha_character> is any alphabetic ASCIl character.
Sequernice of ASCH characters placed betwaen single or
double guotes.
bxamples:  "This is a string”

“This also’
{ @ <NRf>}
Example; (@2}
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4.2 Command Summary

The foliowing list is a summary of all commands and parameters in aiphabetical
order, beginning with the common commands. The corresponding queries of the
commands are not fisted. If a command has no query, this is reported in the
column NOTES as "no query". If only a query exists, # is reported in the column
NOTES as “query only",

COMMAND: PARAMETERS: NOTES:
*CAL? guery only
response =0 [ 1
*CLS no query
*ESE <numetic_data> range =0 .. 285
*ESR? guery only
*|DN? query only
*0OPC response to *OPC7 is always
*QPT? query only
*R0L <numetic_data> range=0.10
=RST no query
*ZAV <numeric_data> range=1..10
*SRE <numetric_data> range = .. 255
*STB? gliery only
*TRG no query
*T8T? query only

=WAI no query
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COMMAND: PARAMETERS: NCOTES:
ABOR! no query
CAlL Culate<n <n>={i]12
DERvative alias = :DiFFerential
:POINTs <numeric_data> | MAX I MIN range =3, 5, .., 128
STATe <Boolean>
‘FEED “etrace_nameas" <trace_name> = CHn | Mi_n
n=1.4
i=1. 8 (standard memory)
- {=9 .. 50 (extended memory)
:FiLTer
LGATE]
:FREQuency
POINts <numeric_datas | MAX [ MIN range =35, .., 41
STATe <Boolean>
(INTegral
STATe <Boolean>
MATH
[:EXPRessicn] {<trace_names> <operation=
<trace_names} <trace_name> = CHn i Mi_n
<operation> = +1-1%
BTATe <Boolean>
" TRANsferm
:FREQuency
‘8TATe <Boolean>
TYPE ABSolute | RELative
‘WINDow RECTanguiar | HAMMing | HANNing
HISTogram
8TATe <Boolsan>
CAlibration
[:ALL] response =011
CONFigure seeNote 1,2, and 3
[VOLTage]
<measure_function>  [{{<voltage_parametarss),]

<measure_parameters>]
[<channel_list>]
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COMMAND: PARAMETERS: NOTES:
DiSPiay .
:BRIGhiness <NRf> | MAXimum | MINimum  <NRf> =000 .. 1.00
MENU
[:NAME] TBMode | TRIGger | DMODe |
SETups | CURSors | ACQuire |
DiSPlay | MATH | MEASure |
SAVE | RECal | UTIL | VERTical
STATE <Boolean>
WINDow1]
TEXT<n> > =1 12110011 112113120 |
211301401511582 180161
DATA? query only
WINDow?2
TEXTH]
:CLEAR no fuery
DATA <String_data> | <block_dafa>
8TATe <Boolean>
FETCH see Note 1,2,3,and 4
[:VOLTage] response = <NR3>

<measure_function>?

[{{<voltage_parameters>),]
<measure_paramalers>]
[,<channel_list>l<trace_fist>)

FORMat
[:DATA] <type> [,<length>] INTeger,8 {for 8-bit samples}
INTeger, 16 (for 16-bit samples)
HCOPy
:DATA? query only
responge = <indefinite_biock>
:DEVice HPGL | HP7440 | HP7550 § HP7475A1
HP7470A | PMB277 | PMB278 I FX80 §
LQ1500 | HP2225 | HPLASER | DUMP_M1
INITiate
[[IMMediate] no query
:CONTinuous <Boolean>
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COMMAND: PARAMETERS: NOTES:
INPut<ns> <m>={1]121314
:COUPling AC1DC 1 GRCund
‘FlLTer
[:LPASs]
[:STATe) <Boolean>
:FREQuency? guery only
response = 2E+7
:IMPadance <NRf> | MAXImum | MINimum  <NRf> =501 1E6
:POLarity NORMa! | INVerted <h>=214
INSTrument
:NSELect <NRf> [ MAXimum | MiNimum <NRE>=112
[:SELect] DiGital | ANALog
MEASure seeNote 1,2,and 3
[[VOLTags! response = <NR3>

<measure_funchon>?

Hevoltage_parameterss),]

<measure_parameterss]
[i<channel_list>]

READ
{:\VOLTage!
<measure_functions?

{{<voltage_parameters>})]
<maasure_parameters>]
[.<channel_list>}

see Note 1, 2, and 3
response = <NR3>




COMMAND REFERENCE 4-9
COMMAND: PARAMETERS: NOTES:
SENSe
:AVERage
[:STATe] <Boolean>
:COUNt <NRf> | MAXimum | MINimum <NRf> =2, 4, ., 4096
TYPE? response = SCAL
:FUNCtion
[:ONj "XTiMe:VOLTage<...>" no query
:OFF “XTiMe:VOLTage<...»" no query
STATe? “KTiMe:VOLTage<...>" query only
<.>=[1]121314
<> = SUM 1,2
<. = 5UM 34
SWEep
:OFFSet
TIME <NRi> | MAXimum | MINimum + = post-irigger delay time
- = pre-trigger view time
:PDETection <Boolean>
:REALtime
[:STATe] <Beolean>
TiMe <NRf> | MAXimum | MiNirnum over 10 divisions
AUTO <Boclsans>
VOLTage<n> <n>=[1j121314
[(bC
‘BANGe
AUTO <Boolean>
:OFFSet <NRf> | MAXimurm | MINimum
:PTPeak <NRf> | MAXimum | MINimum over 8 divisions
STATus
:OPERstion
LEVEN{)? query only
:CONDition? query only
ENABle <numeric_data> range =0 .. 32767
‘NTRansttion <pumeric_data> range =0 .. 32767
:PTRansition <numeric_data> range = 0 .. 32747
:PRESe! no query
:QUEStonable
FEVENI]? query only
:CONDItion? query only
‘ENABIe <humeric_data> range = 0 .. 32767
:NTRansition <numeric_data> range = { .. 32767
PTRansition <numeric_data> range = 0 .. 32767
QUEue
ENEXT)?

query ordy
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COMMAND: PARAMETERS: NOTES:
SYSTem
BEERer
STATe <Boolean>
:COMMunicate
:SERial
:CONTrol
DOTR ON | STANdard
RTS ON | §TANdard
[:RECeival [ TRANSmit
:BAUD <umeric_vaiues 75111011501 3001600112007
2400 | 48060 1868001 192001
38400
BITS <umaric_value» 718
PACE XON I NONE
:PARity
[TYPg] EVEN | ODD I NONE
:DATE <NRf> <NRi> <NRf> <year> <month> <day>
:ERRar? query only
KEY <NAH [ MAXImum | MINimum <NAf> = 1.8
101 . 113
b
801 .. 813
SET <indefinite_blocie
:SET? <node_number> responss = <indefinite_block>
TIME <NRf>,<NRf> <NRf> <hours,<minutes,<secont>
VERSion? query only
TRACe alias = DATA
‘COPY <gestination_trace>,
<s0urce_trace» <destingtion_trace> = Mi_n
<source_traces =
CHnEMi_n ! EXT
n=1.4E
i=1.. 8 (standard)
i=1. 50 (extended)
[:DATA] <destination_trace>,«<definite_block>
POiNts <source_trace>

L<NEf> | MAXimum | MiNimum]

<NRf> (standard) =
512120481 400618192
<NRf> (extended) =
512181921 16384 1 32768
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COMMAND: PARAMETERS: NOTES:
TRIGger
FSEQuence[t} | STARL
:FlLTer
HPASs
FREQuency 3E4 30 KHz = HF-reiect
:5TATe <Boolean>
LPASs
FREQuency 011013k4 § = DC coupling
10 = AC coupling
30000 = LF-reject
:STATe <Boolean>
;HOLDoff <NRf> | MiNimum | MAXimum
:LEVel <NRf> | MAXimum | MINimum
AUTO <Boolean> ‘
:SLOPe POSitive | NEGative | EITHer
:S0LRce IMMediate | INTemalen> |
LINE 1 BUS | EXTemal <>=[1]121314
TYPE EDGE | ViDeo | LOGic | GLITch
ViDeo
FlELY
ENUMBer) 112 1/2 = fisld1/field2
:SELect ALL | NUMBer ALL = lines triggering
NUMBer = field triggering
:FORMat
[TYPE] PAL | SECAM INTSC | HDTV video standard
LPFRame 525182511050 11125 |
1250 aumber of lines per frame
LINE <NRF> | MiNimum | MAXimum from1 1o 1250
:851Gnal POSitive | NEGalive signal polarity
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Note 1:
<voltage_parameters> =

Note 2:
<measure_functions
AC

[<expected_voliage> |, <resolution>}

<measure_parametars:

:AMPLitude
e
:FALL
:OVEHshoot
:PREShoot
TIME [<referance_low> |<reference_high>{ <expected_time>
[.<time_resolution>}]
:FREGuancy {<expecied_frequency> [ <frequency_resolution>]]
HIGH
LOW
MAXimum
:MiNimum
“NDUTyeycle [<reference_middle>]
NWIDth {<reterence_middie>]
:PDUTyeycie [<reference_micdle>]
:PERiod [<expected_period> ] <period_resciution>]i
:PTPesk
PWIDR [<reference_middles]
TMAXImum
TMINImum
:RISE
:OVERshoot
{PREShoot
TiME [<referance_lows> | <reference_high> [ <expected time>
[,<time_resolution>]]
DCYCle = alias for :PBUTycycle
FTiMe = alias for :(FALLTIME
RTiMe = afias for ;RISLTIME
Note 3
<channel_jist> = @11@21@31@4
Note 4:
<irace_list> = @CH1 1 @CH21 @CH3 1 @CH4

@Mi_tl @Mi_2!l @Mi_ 31 ami 4
i=1.. 8 (standard memory)
i= 1 .. 50 {extended memory}
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4,3 Command Descriptions

The description of corresponding commands and queries is combined. Each
command/query description starts on a new page. A description consists of the
following parts:

COMMAND HEADER

Syntax:
Specifies the syntax of a command ot query (header + parameters) {0 be
piaced on the GPIB. Different programming tanguages {such as BASIC, C,
Pascal} have different ways of representing data that is 1o be cutput onto the
GPIB. It is up to the programmer to determine the methods to cutput the
command required for the programming language used.

Alias:
Specifies alternative syntax possibilities.

Query form:
Specifies the syniax of the corresponding query (optional}.

Response: :
Specifies the response of the instrument to a query (optional).

Description:
Describes what the command/query does.

limitations:
Specities possible imitations with respect to using and operation,

Example:
Program exampiles are included with each command description. ONLY THE
COMMAND STRING IS GIVEN. No other programming detalls are shown,
because the method used to send the command siring differs, depending
upon the GPIB drivers and programming language used. Notation used:

Send — <command_string>
Example Send - *0OPT? This means: send the guery
*OPT? 1o the instrument.

Read < <response_string>

Exampie: Read ¢~ IEER:G: 0, MP:5:0 This means: read the response
[EEE-0:0,MP:0:0 from the
instrument.
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Errors:

Specifies possibie error numbers plus their meaning. The error number, plus
the corresponding text can be requested by sending the SYSTem:ERROR?
or STATus:QUEUe? query.

Front panel compliance:

Specifies the compliance with front panel operations.

PROGRAMMING NOTES:

It is advised to send the commands *RST and *CLS first, before executing
ihe programming examples in this chapier. In this way the oscillescope is reset
to default setiings {(*RST) and the status data cleared (*CLS).

Be aware of coupled commands during command execution. Goupling
information is deseribed in the command descriptions. Coupling means that
an instrument may change other functions or vaiues, which are not directly
programmed by sending this command.

Example: The vertical sensitivity is derived from the programmed peak-to-
peak value (SENSe:VOLTage:RANGe:PTPeak). The programmed
trigger level {TRIGger LEVel) is adapted to the vertical sensitivity to
keep the signal display on the screen.

in the remoie state the front pane! keys will have no effect on programmed
setiings. Local front panel confrol can be obtained by pressing the LOCAL
kay, provided the instrument is not programmed Locally Locked Out (LLO).

After power on the oscilloscope is in its local state, i.e., controlled via the front
panei.

All commands and queries are sequential commands, except the INITiate,
INITiate: CONTinuous, and CAlLibration command {overlapped commands).

Note;  Overlapped commands are commands that can be exacuted in overlap

with other commands. Sequential commands are commands that are
completed first, before a next command is executed.
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*CAL? CALibration
Syniax: *CAL?
Response: 01}1

C Galibration ckay.

1 Calibration not okay.

Description:

This query performs an automatic internal self-cafibration and reports the result of
that calibration. No external means or operator interface is needed. The response
indicates whether or not the instrument completed the seli-calibration without error.
A response of 0 indicates that the calibration executed successfully. A response of
1 indicates that the calibration was not successful.

A possibie calibration error is also reported via bit 8 in the QUEStonable status.
If bit 8 = 0, the calibration was successful. if bit 8 = 1, the calibration went wrang.
The *CAL? query s the equivalent of the CALibration[:ALL]? query.

Limitation:

The cafibration process wili last a couple of minutes. During this ime bit 0 in the
OPERation status is set, indicating that calibration is busy. This status information
can only be requested, if the calibration was started via the front panel. This is
because the *CAL? guery is a sequential command. So. a next command or
guery in the same program message is not executed until the calibration process
is completed. Until then, no response to a next query is oblained.

Example:

Send —» *CAL?

Read é— <responses Response is held up during calibration.

IF <responses = | THEN PRINT "calibration not successful.”

Front panel compliance:
The *CAL? query is the remote equivalent of the front panel CAL key.
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*CLS Clear Status
Syntax: *CLS

Description:

The *CLS command clears the following status data structures:

1. Clears all Event Status Registers, such as the following:

- Standard Event Status Register (*£SR7)

- Status Byte Register (*STB?}

- Operation Event Status register (STA?us:OPERat%on:EVENi‘)

- Questionable Event Status Register (STATus: QUEStonabie: EVENY)
Clears the Error/Event Queue.

Carncsls the effect of the *OPC command and the *CPC? query; any request
for the OPC flag is cancelied.

@ o

Note:  When the *CLS command is entered as the first command in a new pro-
gram message, it also clsars the Ouiput Queue and as a consequence,
the MAV-bit in the Status Byte Register,

Example:

Send — *CLS Clears the status datza.
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*ESE Event Status Enable

Syniax: *ESE <numeric_data>
Guery form: *ESE?
Response: <integers

Description:

The command sets and the query reports the contents of the standard Event
Status Enable register (ESE). The range of the 8-bit ESE contents is between G
and 255 decimal. The contents of the standard Event Status Enable (ESE)
register determine which bits in the standard Event Status Register (ESR) are
enabled to be summarized in the Status byte Register (STB). The contents of the
standard ESE register are cleared at Power on.

Example:

Send —y *ESE 17 Enables the EXE {Execution Error) and the OPC (Oper-
ation Complete} bits to be summarized in the Status
Byie Register. Altermnative commands *ESE #810001
and *ESE #H11.

Send —» *RSE?

Read & 17 The bits 4 (= EXE bit) and 0 (=0FC bil} are set.
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*ESR?  Event Status Register
Syntax: *ESR?
Response: <integer>

Description:

The *ESR? query reports the cantents of the standard Event Status Register
(ESR) and clears it. The range of the 8-bit ESR contents is between 0 and 255
gecimal.

PCN URQ CME EXE BDE QYE RQC OPC

716 ]s]4[a3]2]1]0]Esr

The meaning of the bits'is as follows:

@ bit 7: PON = Power ON ® bit 6: URQ = User Request

& bit 5: CME = Command Error @ bit 4 EXE = Execution Error

@ bhit 3: DDE = Device Dependent Error € bit 2: QYE = Query Error

& bit 1: RQC = Request Conirol & bit 0: OPC = Operation Complete
Notes:

- PON indicates that the power supply has been turned off and on since the last
time the register was read or cleared. Bit 7 (PON) is always set true at power
on,

- URG indicates that the user has requested attention, e.g., to return the
instrument 1o local.

Bit 1 (RQC) is not used (always 0).
- OPC indicates that the device has compieted ali previously staried actions.

Example:

Send — *ESR?

Read ¢ 28 28 is equal to the binary value #B11100 {16 + 8 + 4
decimal),which means that the bits 4 (EXE), 3 (DDE),
and 2 {QYE) are set. So, an axecution error, a device-
dependent error and a query etror have ocourred since
the last time the register was read.
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*IDN?  Identification
Syntax: *{DN7
Response: <manufaciurers,<model> <serial_number> <sw_level>
<manufacturer> E.g., FLUKE
<model> E.g., PM3392A
<gerial_number> Always 0
<sw_level> <8W_id>emask_ids:<UF0_id>

<sw_id> Firmware identification, consisting of.
- Software type, e.g., SW3394AIM
(I=IEEE, M=Maih Plus)
- Goftware version, e.g., V1.0
- Software date (vear-month-day)

<mask_id> Mask identification, e.g., UHM V1.0
<UFQ_id> UFQ identification, e.g., UFO V2.0

Description:

The *IDN? query reports the identification of the instrument. The response to the
*|DN? guery consists of the fieids above in Arbitrary ASCLl Response Data
format. This implies that the *IDN? query must be the last query in a program
message unit, because the arbitrary ASCil response data is terminated with the
New Line character (10 decimal}.

The <sw_id> parameter identifies the lype, version, and date of the instrument
firmware,

The <mask_id> parameter identifies the version of the Universal Host Mask
processcr software.

The <UFC_id> parameter identifies the version of the Universal Front processor
software,

Exampie:

Send = * 1oz

Read € FLUKE, PYM33I84A, 1, SW3394ATM V2.0 1984-09-15: UHM V1.0:UFD VAL G
Front panel compliance:

The *IDN? query is the remote equivalent of the Maintenance option of the
UTILITY menu.
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*OPC Operation Complete
Synitax: *OPC

Query form: *OPC?

Response: 1

Description:

The *OPC command causes the instrument to set the operation complete bit
{OPC) in the standard Event Status Register {(ESR), when all pending operations
have been finished. When the *QPC commiand is received, the OPC bit ts set in
the *ESR register when ali pending operations have been completed. The OPC
bit is cleared, along with the other bits in the *ESR register, when the *ESR?
query is executed.

PON URQ CME EXE DDE QYE RQC OPC
i
7

sls5/4|alal1]0]EsR

The *QPC? query places the ASCH character 1 in the output queue when all
pending operations are finished. So, when the *OPC query is received, the
instrument holds off the GPIB handshake as long as it is addressed as taiker and
there are device operations pending. Operations exist, as for example
INITiate:CONTinuous ON, that never complete. Sending *OPC? during thig
operation prevents the instrument from responding to further program messages.

Note:  The »R&T command, the * CLS command, and power on cancel the
effect of an *OPC command or an *OPC? query.

Resirictions:

Be careful. The GPIB controfler may interrupt the program by means of timeout.
So, verify first whether the timeout period is long encugh to cover the operation
time of the instrument.

Exampie: -

Send —» *RET; *CLS Resets instrument clears status data.

Send — INITiate:CONTinuous ON  Continuous initiation.

Sand —» *OPC; *ESR?

Read ¢ 0 Indicates that the instrument is busy
sweeping.

Send — TNITiate:CONTinuous OFF No initiation any more.

Send ~» *ORC; *ESR?

Head « 1 Indicates that the instrument has
finished sweeping.
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*0OPT? Option identification

Syntax: *QPT?

Response: <cption> {,<option=}
<goption> <names.<seral_nr><sw_level>
<hame:= IEEE | EXTIEM | MP
<serial_nr> Serial number is always C.
<sw_level> Software level is always G.

Description:

The *OPT? query reports which options are present.

If <option> = |IEEE:0:0, the IEEE-488.2/SCP| option is instailed.
If <option= = EXT:0:0, the EXTernal trigger option is installed.

If <option> = EM:0:0, Extended Memory is available.

If <option> = MP:0:0, the Math Plus option is instatied.

Exampie:

Send — *OPT?

Read « IEEE:0:0,MP:0:0 The IEEE and MathPlus opticn are
available,

Front panel compliance:

The ~OPT? guery is the remote equivalent of the Maintenance option of the
UTHITY menu, .
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*RCL Recall instrument setup

Syntax: *RCL <numeric_data>

Description:

The *RCL command restores instrument settings from one of the mtermnal
memaory registers § ., 10. The settings in memory register 0 are standard settings,
which can only be recalled. The settings in the memory registers 1 through 10 are
programmable by sending the *SAV command.

After power on the current settings, just before power off, are restored. These
current settings are savad in non-volatile memory (battery backed-up).

Example:

Send —» *5BV 2 Stores the actual instrument settings into
memory redister 2.

Send - *RCL 2 Restores the instrument settings from memory

register 2.

Fronti panel compliance:

The *SAV/*RCL commands are the remote equivalent of the front panel softkey
operation via the SETUPS/RECALL menu. The standard setiings stored in
memory 0 can be changed via the front panel FRONT SETUPS menu.



COMMAND REFERENCE 4-23

*RST Reset

Syniax: *RST

Bescription:

The *RST cormmand resets the Instrument. The hardware and software of the
instrument is initialized without affecting any of the IEEE interface conditions. The
instrument turns into a fixed setup, which is optimized for remote operation. This
fixed setup is different from the setup that can be recalled via the front panel
softkeys and the SETUPS menu, which is optimized for iocal control.

The *RST command affects the following:

® Seis the following instrument settings, independent of the past history:

FUNCTION: DEFAULT SETTING(S):
Digital mode ON
X-deflection (X vs Y) OFF
Delayed Time Base OFF
Main Time Base Sweep time 10 ms (tolal aequisition)
Autoranging OFF
X-magnify factor x1
Channel 1 ON 200 mVidiv
DC coupled
Position centred
impedance 1 ML) (without probe)
Channels 2, 3and 4 OFF
Polarity NORMal {INV OFF)
addt+2 (CH1+CH2) OFF
add3+4 {CH3+CH4) OFF
Trigger Type EDGE
' Source IMMediate
Slope POSitive
Lavel-pp OFF
Noise ON

Level MAXimum { 1.64 V)

BC signal coupling

Video mods ALL (lines)

Video signal polarity POSitive

825 video lines per frame

Video lineffield = 111

Hold-off time =0

Low-pass filter ON

Low-pass cutoff frequency 0 Hz (DC coupling)

High-pass filter OFF

High-pass cutoff frequency bandwidih {100/200 MHz)
T8 mode Single shot

Roil mode OFF
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FUNCTION: DEFAULT SETTING(S):
TB mode Realtime only OFF
Event delay OFF

Acquisfiion length 512 (samples of 18 bits)
Trigger Level MAX

Acalire Averaging OFF
Peak detection OFF
Envelope OFF
Autoranging attenuators OFF

Acqguisition Locked

Pre-trigger view 50% of MTB {-5 ms)

Bandwicth limiter OFF

Measure 1 &2 OFF

Math1&2 OFF

Cursors QFF

Trace intensity 018

User text Data cleared

Display OFF

Beeper ON

Hardeopy PRINT & PLOT Pictier; HPGL

Pass/Fail testing OFF

® Cancels or aboris any instrument-dependent action,
® Cancels the effect of the *OPC command and the *OPC? query.
® Sets the TRIGger subsystem inio its IDLE siate.

The *RST command does not affect the following:

State of the IEEE 488.1 interface.

GPIB (IEEE 488.1) address of the instrument,

Contents of the Output Queue.

Contents of the Error/Event Queue.

Service Reguest Enable setling in the SRE register,
Transiticn fiters in the status subsystem.

Event registers in the status subsystem.

Event enable registers in the status subsystem.
Calibration data that affecis the device specifications.
Version number set by the SYSTem:VERSion command.
Contents of the internal memoty registers (*SAV/*RCL}.

Exampie:
Send — *RET
Front panel compiiance:

Ali setiings not mentioned in the description are set according to the front panel
fixed setup, which can be recalled by pressing the keys STATUS and TEXT OFF
at the same time.
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*SAV Save instrument setup

Syntax: *SAV <numeric_data>

Description:

The *SAV command saves the current instrument settings into one of the internal
memory registers 1 .. 10. The settings in memory register 0 are standard settings,
which can only be recalled. The setlings in the memory registers 0 through 10 can
be recalled by sending the *RCL command.

Exampie:

Send — *SAV 2 Stores the actual instrument seftings into
memory register 2.

Send — *RCL 2 Restores the instrument setiings from memory

regisier 2.

Front pane!l compliance:

The *SAV/*RCL commands are the remote equivalent of the front panel softkey
operation vig the SETUPS/RECALL menu. The standard setiings stored in
memory 0 can be changed via the front panel FRONT SETUPS menu.
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*SRE Service Request Enable

Syntax: *SRE <numeric_data>
Query form: *SRE?
Response: <integers

Description:

The command sets and the query reports the contents of the Service Request

Enable (SRE) register. The range of the 8-bit £S R contents is between 0 and 255

decimal. Howsaver, bit 6 {vaiue 64} is ignored, and will always be reported zero.

Therefore, the real range is from 0 to 63 and from 128 to 191, The bits in the

Service Reqguest Enable Register (*SRE) determine the following:

® Which corresponding bits in the Status Byte register (8TB) cause a service
reguest from the instrument.

& Which corresponding bits in the Status Byte register {STB) are summarized in
the M85-bit in the *STB register.

e o RO read by
RQS Serial Poll
Service
Raguest - -< [orer] 6 |ess | mav lquEs) b2 | it | bho | STB
Generation
Mss .
l* <= - MBS read by T8TB?
T :
e
W@) -
g & 2
5 N
i & -
o O
5 &
T &
[
b ﬁ\ 7 B 4 3 2 1 G |SRE

A bit value of 1 indicates an enable condition and a bit value of 0 indicates a

disable condition. To make sure that the service request line is activated only

when a new reason for service occurs, the status byte is not updated after a SRQ

{Service Request) has occurred until:

& A serial poll is done.

® The reason for service ne longer exists, e.g., after reading the contents of the
event register.

Example:

Send — *9RE #B106000 This sets bit 5 ESB in the Service
Reguest Enable Register.
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*STB?  Status Byte
Syntax: *STB?
Response: <inieger>

Description:

The *STB? query reposts the contents of the Status Byte register (STB). The
range of the 8-bit STB contenis is between 0 and 255 decimal. The Status Byte
Register contains the summary status of all overlaying status registers and
queues.

- - -~ RQS bit by Seral Pol

oper| b6 | EsB | MAv |QUES] bitz | b | bito [ STR

~...-- MSS'read by * STBY

Notes:

- OPER = OPERation status {bit 7)
Contains the summary of the OPERation status register siructure,

- RQS = Requested Service (b 6}
Indicates that the device requests for service, i.e., SRQ=1in the
GPIB interface. It differs from the MSS bi in that the RQS bitis
cleared after a serial poll. It is set true again only, when a new event
occurs that requires setvice.

- MBS = Master Summary Status (bit 6)
Indicates that there is an event that causes the davice o request
service. The MSS bit is cleared when the eveni(s) in the overlaying
status sfructura that caused the Service Regquest are cleared.

- ESB= Event Summary Bi (bit 5)
Contains the summary of the Standard Event Status register
structure.

- MAV = Message Available (bit 4)
indicates whether the Output Queue contains at least one message
{(bit = 1) or is empty (bit = 0).

- QUES = QUEStionable status {bit 3)
Contains the summary of the QUE Stionable status register struciure.

- b#Z2= Error/Event queue bit
Indicates whether the Error/Event queue contains at least one
message (bit = 1) or is empty (bit = 0).

- bit1= Device Dependent Status bit (not used)

- bit0= Device Dependent Status bit (not used}

Exampie:

SSenc —» *5TB?
Read ¢ 4 4 is equal to the binary value #B100. This means that bit 2 is set,
indicating that there is an error message in the Error/event Queue.



4-28 ) COMMAND REFERENCE

*TRG Trigger

Syntax: *TRG

Description:

The *TRG command triggers the instrument by generating a Group Execute
Trigger (GET) code.

Example:

gend —> *RST RBessats the instrument.

Send — TRIGger: S80URce BUS GPIB becomes trigger source.
Send — INITiate initiates the instrurnent once.
Send — *TRG Triggers the instrument,
Send — FETCh: FREQuency ? Feiches the frequency.

Read — <freguency>
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*TST?  Self-test
Syntax: *TST?
Response: 011

0 Self-test okay.

1 Self-test not okay.

Description:

The *TST? query initiales a RAM/AROM test in the instrument and retumns the
result of the test. The result of the RAM/ROM test is 0, If the test is completed
without detecting any error. i the result is 1, the self-test failed. Upon successful
completion of *TST?, the instrument setlings are restored 1o their values prior 0.
the execution of *TST?.

Example:

Sand - *TST?

Read ¢— <regults>

IF «yesuLlt> = 1 THEN PRINT *Selif-test falled; instrument muslt
be repaired,.”
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*WAI Wait-to-continue

Syntax: *WAL

Description:

The *WAI command prevents the instrument to execute any further command
untl afl previous commands and queries have been completed. The WAL
command is used to force sequential execution of commands by the instrument,
On receipt of the *WAI command, the instrument executes all pending commands
and aueries before it executes the next command or query.

Restrictions:

Be careful. The GPIB controlier may interrupt the program by maans of imeout,
So, verify first whether the timeout period is long enough to cover the operation
time of the instrument,

Example:

Send —» *RST Resets the instrument.

Send — INITiate First inftiation of the trigger systam.
Send —» *WATL

Send — INITiate Second initiation of the frigger system.

Notice that the second initiation is only executed when the actions of the first
initiation have been completed.

Note:  The *OPC? query can also be used to achieve sequential execution of
the first and the second iNITiation,
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ABORt

Syntax: ABORt

Description:

The ABCRt command resets the trigger system and places itin the "IDLE" state.
Panding actions that were already started are finished immediately. The ABORt
command is not finished until the pending actions have been terminatad.

Note:  The commands *RST and ABOR!t have the same effect on the trigger
functions, except that ABORt does not affect the state of the
INITiate-CONTinuous command. So, when an ABORt command is sent
while the INITiate:CONTinuous is ON, the trigger systern will leave the
IDLE stafe at once. :

Example:

Send —» ABORL Aborts the current acquisition.

Send —» CONFigure:AC Configures for AC-RMS value.

Send — READ:ACY Initiates and reads the AC-RMS value.

Read ¢ <the measured AC-RMS valuex
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CAl Culate<n>:DERivative:POINts
CALCulate<n>:DERivative:STATe

Syntax: CALCulate<n>:DERivative:POINts <numeric_data> | MAXimum |
MINimum
CALCulate<n>:DERivative;STATe <Boolean>

<> [1ii2
<numetic_data> 3,5,7, .., 127,129
Alias: An alias for :DERivative is :DIFFerential.
Query form: CALCulate<n>:DERivative:POINts? IMINimum | MAXimum]

Response: 3151, 1129

If MINimum was specified, 3 is returned.
If MAXimum was specified, 128 is returned.

Query form: CALCulate<n>:DERivative:STATe?

Response: 011

0 Differentiate function turned off,
1 Differentiate function turned on.

Description:

The CALC<n>DER:POIN command specifies the width of the differentiate
window. The widih of the differentiate window can be an odd number of points,
varying from 3 poinis to 129 points in increments of 2 points. The differentiate
window can be turned on with the CALCulate:DERivative:STATe command.

The CALC<n=:DER:STAT command switches the differentiate function on or off.
The result of the differentiate function is stored in M1_n for CALCulaiet and in
M2 nfor CALCulate2 dependent onthe inputsource CHnor Mi_n(n=1,2,3, 4).
After a *RS8T command, the differentiate window width is 5 points and the
differentiate function is turned off.

Example:

Send —> CALCulate:DERivative: POINTs 21 The width becomes 21 points.
Send — CALCulate:DERivative:$TATe ON  Swilches the differentiate
function on.

Front panel compliance:

The CALCulate! and CALCuiate2 commands use the MATH1 and MATH2
features of the CombiScope instrument,
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CAlLCulate<n>:FEED

Syntax: CALCulate<ns>:FEED "<trace_name>"

Note: The parameter "<trace_name>" is <string_data>.
Therefore, it may be specified between single guotes as
well, i.e., '<trace_name>'.

<n> itz

<trace_hame:> Atrace name which is a predefined
<acquisition_trace> or <memory_trace=,

<acquisition_trace>  CH1{ CH2 | CH3 1 CH4

<memory_irace> Mi_1 I ME2TMI_3IMI_4
' Note: -i=1.. 8 (standard memory)
-i=9 .. 50 (extendad memoty)
Query form: CALCutate<n=FEED?

Response: "CHn"|"Mi_n"

Note: -n=1.4{n=1. 2 for PM33x0A}
-i=1. 8 (standard memory)
- i =8 .. 50 (extended memory)

Description:

The CALCulate:FEED command controls the source for the caleulate funciion.
The trace specified by <trace_name> is selected as source for the calculate
block. After a *RST command, CH1 becomes the source for the CALCulaiet and
CAlL.Culate2 funciions.

Limitations:

& A channel must be ON before it can be selected.

® An emptly trace may not be used as source in a CAL Culate command.
& M1 iis not allowed as source for a CALCulate1 command.

® M2 iis not allowed as source for a CALCutate2 command.

Example:

Send — CALCulate? : FEED "CH3* Channel 3 becomes the source for
MATHZ,
Send —» CALCulate: FEED 'M& 4 ME_4 becomes the source for MATHT,

Front panei compliance:

The CALCulatel and CALCulate2 commands use the MATH1 and MATHZ
features of the CombiScope instrument.
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CALCulate<n>:FILTer[:GATE]:FREQuency:POIiNts
CALCulate<n>:FILTer[:GATE]:FREQuency:STATe

Syntax: CALCuate<n>FILTer:GATE]:FREQuency:POINis
<numeric_data> | MAXimum | MINimum
CALCulate<r>:FILTer[:GATE]:FREQuency:STATe <Boolean>

<> iz
<Numeric_data> 3,5,7, ..,39, 41

Query form: CALCulate<ns> FilLTer:GATE]LFREQuency:POINts? [MiNimum |
MAXimum]

Response: 3i51.141

If MiNimum was specified, 3 is returned.
If MAXimum was specified, 41 is returned.

Query form: CAlLCulate<n>FILTer[:GATE:FREQuency:STATe?

Response: 011

0 Filter function turned off.
1 Filter function turned on.

Description:

The CALC«<n=>FILT:FREQ:POIN command specifies the width of the filter window,
which can be an odd number of peints, varying from 3 points to 41 points in incre-
ments of 2 points. The filter window can be turned on with the CAl.Culate:FIL-
Terh GATE]:)FRECQuency:STATe command.

The CALC<n>FILTFREQ:STAT command switches the calcuiate function FILTer
on or off. The result of the filter function is stored in M1_n for CALCulate and in
M2_n for CALCulate? dependent on the input source CHnorMi_n (n=1, 2, 3, 4}
After a *RST comrnand, the filter window width is 19 points and the filter function
is turned off.

Exampie:

Send — CALCulate: FILTer: FREQuency : FOINLs 21 The width becomes
21 poinis.

Send — CalCulate:FILTer: FREQuency : STATe ON Switches the Fll.Ter
function on.

Front panel compliance:

The CALCutatel and CALCulate? commands use the MATH1T and MATH2
features of the CombiScope instrument.



COMMAND REFERENCE 4-35

CALCulate<n>:INTegral:STATe

Syntax: CALCulate<n>:INTegral:STATe <Boolean>
<n> {1112
Quer;y form: CALCulate<n>:iNTegrat:STATe?
Response: 011
0 Integrate function turned off.
1 integrate function turnad on.

Description:

This command switches the integrate function on or off. The resuit of the integrate
function is stored in M1_n for CALCulatet and in M2_n for CALCulate? depen-
dent on the input source CHnor Mi_n{n=1,2, 3, 4).

After & *RST command, the integrate function is umed off.

Exampie:

Send - CALCulate: INTegral : STATe ON Switchesthe integrate function on.

Front panel compliance:

The CALCulatel and CALCuiate? commands use the MATHT and MATH2
features of the CombiScope instrument.
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CALCulate<n>:MATH[:EXPRession]

Syniax: CALCulate<n>:MATH[:EXPRession] { <trace_name> <operation>
<trace_name> )
<n> 1]z
<trace _names> A frace name which is a predefined

<acouisition_trace> or <memory_traces.
<acquisition_trace> CH1 |CH2|CH3 ICH4

<memory_trace> Mi_1TIM_2IM_3IMi 4

Note: -i=1. 8 (standard memory)
-i=9. 50 (exiended memory}

<operation> +1-i%
Query form: CALCulate<n>MATH[.EXPRession]?
Response: ( <irace_name> <operation> <trace_name> }

Description:

This command specifies the mathematical expression for the MATH function. The
operation in the command parameter selects the caloulate function, which can be
add {+}, subtract (-}, or multiply (*). Both the source traces in the command
parameter may not be empty. This command does not swiich the mathematics
function on; this is done with the CALCulate:MATH:STATe command.

Note:  The first trace name cari be substituted by the key word IMPLied, In that
case the frace name defined by CALCulate:FEED is applicable.

Limitations:

CH3, CH4, Mi_3, and Mi_4 cannot be used in an expression for the PM33x0A

CombiScope instruments.

Example:

Send = CALCulate? : MATH (CHL+OH2) Selects MATHZ channel 1 + 2.

Send — CALCulate? : MATE: §TATe ON Switches MATH2 function on.

Front panel compliance:

The CALCulatet and CALCulate? cormmands use the MATH1 and MATHZ2
features of the CombiScope instrument.
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CALCulate<n>:MATH:STATe

Syntax: CALCulate<n>:MATH:STATe <Boolean>
| <= [1]12
Query form: CALCulate<n>MATH:STATe?
Response: O[1
0 Mathematics function turned off.
1 Mathematics function turmned on.

Description:

This command switches the specified mathematics function on or off. if the
mathematics functicn is switched on, the internal scale and offset are reset fo
initial values, The result of the mathematics function is stored in M1_1 for
CALCuiatet and in M2_1 for CALCulate2.

After a *RST command, the mathematics function is turned off.

Example:

Send —» CALCulate:MATH (CH1-CHZ) Selecis MATHT channel 1-2.
Send — CALCulate:MATH:STATe ON  Swilches MATH1 function on.
Front panel compliance:

The CALCulatet and CALCulate? commands use the MATH? and MATH2
features of the CombiScope instrument.
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CALCulate<n>:TRANsform:FREQuency:STATe
CALCulate<n>:TRANsform:FREQuency:TYPE
CALCulate<n>:TRANsform:FREQuency:WINDow

Syntax: CAL Culate<n>TRANsform: FREQuency:STATe <Boolean>
CALCulate<n>TRANsform:FREQuency: TYPE ABSolute |
RELative
CALGulate<n>:TRANsform:FREQuency:WINDow RECTanguilar |
HAMMing | HANNiIng

<n> [1}12
Query form: CALCulate<n>TRANsform:FREQuency:STATe?
Response: - 01
Query form: CALCulate<n>TRANsform:FREQuency TYFE?
Response: ABSIREL
Query form: CALCulate<n=TRANsform:FREQuency:WiNDow?
Response: RECT | HAMM | HANN

Description:

The CALCulate<n>:TRANsform:FREQuency: TYPE command selects betwaen
RElative and ABSoiute FFT calculation.

The CALCulate<n>TRANsform:FREQuency:WINDow command defines the
window type that is used with the FFT function. Tre FFT RECTanguiar function
ransforms a repetitive time amplitude trace inte its power spectrum, Displayed is
the ampiitude (vertical) versus the frequency (horizontal). The FFT HAMMIng and
HANNing funciions reduce the side lobes by applying a Hamming or Hanning
window to the input signal. This improves the visibility of the minor frequency
components if the MATH1/MATHZ - FFT - PARAM "limited area" function is not
accurately seiected.

The result of the FFT function is stored in M1_1 for CALCulated and in M2_1 for
CALCulate2. After a *RST command, the FFT type is RELative, the FFT window
is RECTanguiar, and the FFT functions are swiiched OFF,
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Example:

Send — CALCulateZ:TRANsTorm:FREQuency : TYPE RELative
Seiects relative MATH2-FFT calculation.
Send - CALCulatel:TRANsform:FREQuency :WIkDow HANNing
Sealects MATHZ2-FFT-HANNing window.
Send - CALCulate?:TRANsform:FREQuency:STATe CN
Switches MATH2-FFT on.

Front panel compliance:

The CAlCulatel and CALCulate2 commands use the MATH1 and MATHZ2
features of the CombiScope instrument.
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CALCulate<n>:TRANsform:HISTogram:STATe

Syntax: CALCulate<n>TRANsform:HISTogram:STATe <Boolean>
<n= [1j12
Query form:. CALCulaie<n>TRANsform:HISTogram:STATe?
Response: 011
0 Histogram function turned off.
1 Histogram function turned on.

Description:

This command switches the HiSTogram function on or off, The result of the
histogram function is stored in M1_1 for CALCulatet and in M2_%1 for
CALGulate?.

After a *RST command, the histogram function is turned off.

Example:

Send — CALCulate: TRANs formiHISTogram: STATe ON Switches the
histogram
function on.

Front panel compliance:

The CALCulatel and CALCulate2 commands use the MATH1 and MATHZ
features of the CombiScope instrument.
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CAlLibration[:ALL]

Syntax: CAlLibration[:ALL]
Query form: CALibration[:ALL]?
Response: 011

Description:

The CAlibration command performs an automatic intermnal self-calibration. No
external means or operator interface is needed. The CALibration command is an
overiapped command, which means that during calibration the "Calibrating” bit (0)
in the OPERation status can be read to check whether calibration has finished or
not. If bit 0 = 0, calibration has finished. if hit 0 = 1, calibration is slill busy. A
possible calibration error is reported via bit 8 in the QUESHonable status. If bit 8
= {, calibration was successful. if bit 8 = 1, calibration went wrong.

The CAlibration? query performs an automatic internal self-calibration and
reports the result of that calibration. Also ne exiernal means or operator inierface
is needed. The response indicates whether or not the instrument compieted the
self-calibration without error. A response of C indicates that the calibration
aexecuted successiully. A response of 1 indicates that the calibration was not
successful, The CALibration? guery is the equivalent of the *CAL? query.

Limitation:

The calibration process lasts a couple of minutes. During this time bit 0 in the
OPERation status is set, indicating that calibration is busy. This status information
can only be recuested, if the calibration was started via the CAlibration
command. This is because the CALibration? guery is a sequential command. So,
the next command or query in the same program message is not executed until
the calibration process is compieted, Untii then, no response to the next query is
obtained.
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Exampie:

Send --» *RST Resets the instrument.
Send. — CALibration Starts auto callbration.
Send — STATus:0PERatCion:CONDition? Requests for oper. conditions.
Read + <cond_regs> Reads condition register.
WHILE (bit 0 of <cond_reg) = 1) Loops while calibration busy.

send — STATus:0PERation:CONDiticn? Requests foroper. conditions.

Read 4+ <cond reg> Reads condition register.
LOOP_WHILE
Send -3 STATus:QUEStionable:CONDition? Regquests for questionable

conditions.
Read ¢ <cond_reg> Reads condition register.
IF {(bit 8 of <cond_reg) = 0)
THEN Calibration_Okay
EL8E (bit & of <cond.reg) = 1) Callbration Not_okay
END_1F

Front panel compliance:

The CALibration command/query is the remote equivaient of the front panel CAL
key.
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CONFigure

Syntax: CONFigure[:VOlLTagel<measure function>
Il («voltage_parameters>),] <measure parameterss}
[.<channel_list>}

The syntax elements are specified with the MEASure? guery.

Description:

The CONFigure command is part of the measurement instruction set. 1t sets up
the instrument in order to perform the measurement as specified by the
<measure_function> part in the command header.

The CONFigure command does not start the acquisition, and therefore, does not
return a result, For that purpose, the CONFigure command must be followed by
a READ? query (or by INltiate and FETCh?). Executing CONFigure and READ?,
is equivatent to executing a MEASure? query.

The parameters provide additional information about the signal to be measured
or the desired result. The oscilioscope uses these parameter values o provide the
best possible settings for the specified task. When the parameters are defaulted,
the oscilloscope chooses its own settings, based upon the signatl io be measurad
and its own trade offs. After executing the CONFigure command, the instrument
settings are undefined.

The default :VOLTage node specifiss that the characteristic fo be measured
relates to a voltage signal. For example, the AC component of a voltage signal,
the rise time of a voltage signal, etc.

Restrictions:

A CONFigure command may be executed only when the oscilloscope is in the
digital mode (INStrument:SELect DiGital). The digital mode is selected after
*R8T. Executing this query when the instrument is in the anaicg mode, generates
execution error -221,"Settings confiict; Digital mode required”.
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Exampie 1:

Send — CONFigure:VOLTage:AC 0.6, (@2} Gonfigures AC-RMS channel 2,
expected voltage 600 mV.

Send - INPuL2:COUPling AC Channel 2 AC coupled.

Send —» READ:AC? (E2) initiates -+ fetches AC-RMS
value,

Read ¢ <first measured AC-RMS valuex . ‘

Send —3» READ:AC? (@2} Initiates + fetches AC-BMS
vailue.

Read ¢ «second measured AC-RMS values

Exampie 2:
Send —» CONFigure:VOLTage: RISE:TIME (0.5),20,80,1E-2,{@2)

" 'Configures the rise time, expected voltage 0.5V,
'LOW ref. = 20%,
HIGH ref. = 80%, expected time 0.01 seconds, channel 2.

H

Send — INPUL2:COUPLing DC Channel 2 becomes DC
coupled.
Send —r READ:RIST:TIME? (@2} Initiates + fetches the rise time

of the signal on channel 2,
Read ¢ <the measured rige timex
Send - PETCh : FALL : TIME? {@2) Fetches the fall time of the
signal on channel 2.
Read ¢~ <the measured fall time>
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DISPlay:BRIiGhiness

Syntax: DiSPiay:BRIGhtness <Numeric_data> | MENimum { MAXimum
<Numeric_data> 0.0..1.0
MiNImum Equals 0.0 Trace display is fully blanked.
MAXimum Equais 1.0 Trace display has full intensity.
Query form: DiSPlay:BRIGhiness? [MINimum [ MAXimum]
Response:_ <NR3> _
<NR3> 0.00E00 ... 1.00E00

Description:

The command sets and the query returns the brightness of the trace digplay. The
number 0.0 (MINimum) gives the lowest brightness. The number 1.0 (MAXimurm;}
gives the highest brightness.

Notice that the intensity of text display is not controlled with this command.

After 2 *RET command, the brightness is set at 1.80k-01, i.e., C.18.

Exampile:

Send — DISPlay:BRICGhtness 0.5 Sets trace brightness at 0.5.

Front panel compliance:

The DISPiay:BRiGhtness command is the remote equivalent of the front panel-
TRACE INTENSITY knob.,
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DISPlay:MENU[:NAME]

Syniax; DiSPlay:MENU[:NAME] <character_datax

<character_data> FERONT PANEL SOFTKEY NAME

TBMode TB MODE {main time base)
TRIGger TRIGGER ' :
DMODe DTB {delayed time base)
SETups SETUPS
CURSors CURSORS
ACQuire ACQUIRE
DISPlay DISPLAY
MATH MATH
MEASure MEASURE
SAVE SAVE
RECall RECALL
UTIL UTILITY
VERTical VERT MENU

Description:

The DISPlay:MENU command can be used to select a softkey menu by
specifying a predefined name. Additionally, the display of the softkey menu field
is switched ON. So, the exscution of the DISPiay:MENY command is coupled to
the execution of the DISPlay:MENU:STATe ON command. The menus ACQuire,
DISPiay, MATH, MEASure, SAVE, and RECall are avaiiable in the digital mode.
If they are specified in the analog mode, error -221 "Settings confiict;Digital mode
required” is generated.

Afier a *RST command, the mode is set at TBMode without display of the TB
MODE softkey menu field.

Exampie:

Send — DISPlay :MENU TBMode Selects and displays the TB MODE softkey
menu.

Front panel compliance:

The DISPlay:MENU command is the remote equivaient of the front panel menu
buttons TB MODE, TRIGGER, DTB, SETUPS, CURSORS, ACQUIRE, DISPLAY,
MATH, MEASURE, SAVE, RECALL, UTILITY, and VERT MENU.
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7 DISPlay:MENU:STATe

Syntax: DISPlay, MENU:STATe «<Boolean>
Query form; DISPlay:MENU:STATe?
Response: 0O 1

0  Display turned off.

1 Display turned on.

Description:

Switches the display of the softkey menu field on or off.

After a *RST command, the display is turned off,

Example:

Send - *RYT Setects TB MODE menu with display off.
Send — DISPLlay MENT: STATe On Switches TB MODE menu display on.
Front panel compliance:

The DiSPlay:MENU:STATe command remotely enables one of the front panel
menus TB MODE, TRIGGER, DTB, SETUPS, CURSORS, ACQUIRE, DISPLAY,
MATH, MEASURE, SAVE, RECALL, UTILITY or VERT MENU.
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DiSPlay:WINDow[1]:TEXT<n>:DATA?

Syntax: DiSPlay WINDow[ 11 TEXT<n=:DATA?

[1] Indicates that the measurement result field is window 1.

<n> 112110111:12113120121i301401511521860161

1 MEAST result is returned.
2  MEASZ resuli is retured,
10 Deita-V/Delta-Y is returned under the following conditions:

TYPE: | ANALOG MODE: | DIGITAL MODE:
Delta-V X-defiection off i X versus Y off
Delta-Y X-gdeflection on X versus Y on

11 V1 is returned. ‘

12 VZisreturned,

13  DC voitage (VDC) is returned,

20  Delta-T is returned under the foliowing conditions:

TYPE: ANALOG MODE: DIGITAL MODE:

Delta-T X-deflection off Xversus Y off
21 Frequency (1/ delta-T) is returnad.
30  Delta-X is returned under the following conditions:

TYPE: ANALOG MODE: DIGITAL MOBE:

Delta-X X-geflection on Xversus Y on
40  The phase between 2 channels is refurned.
5t Ti-trgis returned. P
52 T2-rgis returned. =
B0  FFT frequency in Hz is returned. oo

- 61 FFT amplitude is returned expressed in:
- dB (relative value) :
- dBm, dbuV, or Vrms (absolute value)

Response: <ASCH_data>

<ASCil_data> A seqguence of 7-bit ASCII characters.
Example;
Send = DISPlay :WINDow:TEXTL : DATA?
Read ¢ pkpk, 60848-04,V
Response is pesak-peak value of 608.4 mV
(MEAS1),

Descriptior:
The DISPlay:WINDow[ 1. TEXT<n=:DATA? guery returns the measured data as

displayed on the upper line(s) of the screen of your CombiScope instrument,
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The measurement data functions must be enabled first, or the error message -
221 *Settings conflict” is generated. If the oscilloscope is in the analog mode, the
errar message -221 "Settings conflict; Digital mede required” is generated. The
following measurement data values can be selected by specifying the number
<n=>in the query:

NUMBER <n>: MEASUREMENT VALUE:

1,2 MEAS1, MEAS2 data
10,11,12,13,20,21,30,40,51,52 CURSORS data

60, 61 MATH - FFT frequency, amplitude

MEAST and MEAS2 data measurement functions can only be selected and
enabled via the front panel MEASURE key and scftkey menu.

CURSORS data measurement functions can only be selected and enabled via
the front panel CURSORS key and softkey menu.

MATH - FFT data measurement functions can be selected and enabled via the

front panel MATH/CURSORS keys and softkey menus, or by programming:

- CALCulate;TRANsform:FREQuency: TYPE ABSolute Seiects abs. vaiues.

- CAlCulate:TRANsform:FREGuency: TYPE RELative Selects rel. values.

- CALCuiate:TRANsform:FREQuency:STATe ON Enabies MATHT - FFT.

MNote:  The result of an FFT can be expressed as a relative or an absolute
amplifude vaiue. A relative FFT calculation consists of a frequency {Hz)
and an amplitude in (dB). An absoiute FFT calculation consists of a
frequency (Hz) and an amplitude in ¢Bm (dB with respect to 1 milliwati),
dBuV (dB with respect to 1 microvolt), or Vims (Volt RMS) as selected
Via the front panal CURSORS - READQUT softkey meni.

Exampie:

Send —» DISPlay :MEND MEASure Switches MEASURE menu
display on.

ok ow ok kv

'rnable and define the MEASL funciion via the front panel

'MEASURE meni.

Pawdkwx

Send - DIGPlay : WINDow: TEXTL :DATA? Queries MEAST result.

Read — <MEASL_resuli>

PRINT <MEAS _results>

Front panel compliance:

The MSPlay:WINDow[1}: TEXT<n>:DATA? query is the remote equivaient of the
front panel CURSORS, MATH, and MEASURE keys and softkey menus.
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DiSPlay:WINDow2: TEXT[1]:CLEar
Syntax: DISPlay: WINDow2: TEXT[1]:CLEar
2 indicates that the user text field is window 2.

1] lIs optional and has no meaning.

Description:

This command clears the contents of the user text field from the screen of the
oscillescape. The result is that the user text is no longer displayed.

Example:
Send — DISPlay i WINDow2 : TEXT: STATe OM Enables display of text.
Send — DISPlay WINDow2 : TEXT:CLEar Clears alf user text.

Front panel compliance:

The DISPlay:WINDow2 TEXT:CLEar command is the remote equivalent of the
"delete user text® option of the front panel DISPLAY - TEXT menu.
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DiSPiay:WINDow2: TEXT[1]:DATA

Syntax: DISPlay:WINDow2: TEXT1]:DATA <string._data> | <block_data>
2 Indicates thai the user texi field is window 2.

<siring_data> Maximum 64 characters.
Examples: “this is a string”
‘this also’

<block_data> Maximum 64 data bytes.
Examples: #01.25 ke (indefinite length)
#171.25 ki (definite length)
The resuli of both examples is, that 1.25 k2 will be displayed. Take
notice that character 4 has decimal value 25, which represents the
character £} on the oscilloscope screen.

Description:

This command writes data into the user text field. The result is that the data is

“displayed on the two text lines of the screen of the oscilloscope. The first
character or data byte is positioned on the first position of the first text line. The
641h character or data byte is placed on the last position of the second text line.
Keyboard characters (directly entered via the keyboard of your controlier) can be
sent as <string_data>. Non-keyboard characters must be sent as <block_data>.
The tabls en the next page shows the characier set of the CombiScopes
instruments,

Exampie 1:

Display on ihe screen of the oscilioscope the text: "Remote control via PC"
Send — DIsPlay :WINDow? : TEXT: STATe ON Enables display of text.
Send — DISPlay :WINDowd : TEXT:DATA ' “Remote control via PBCH!

Example 2:

Display on the screen of the oscilioscope the text: 1.25 k€) (CH1)

Send — DISrlay WINDow2 : TEXT: STATe ON Enables display of iext.

Send —» DISPiay:WINDowZ:THXT:DATZ #01.25 k Sends header+1.25K
as text.

Send — <byte (25> Sends 25 decimal
{= symbol ) as single
character byte,

Send — {CHL) Sends space, foliowed
by {CH1}.

Front panel compliance:

The DISPlay:WiNDow2: TEXTDATA command is the remote equivalent of the
“insert user text" option of the front panel DISPLAY - TEXT menu.
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dec sym|dec sym|dec sym|dec sym|dec sym|dec sym|dec sym|dec sym
0 16 1 {32 48 0 le4 @ {80 P |96 B |12 p
1 17 [t a3 1 f4as 1 65 A |81 Q@ |97 a |13 q
2 i |18 34 » |50 2 |es B8 fs2 ® |98 b |14 r
3 19 X |35 # |51 3 |67 Cc {83 5 |98 ¢ {115 s
4 20 X |36 $ |52 4 |68 D |s4 T {100 d 116 t
5 21 (Y |37 % |53 5 |69 E. 85 U [101 e (117 u
6 {22 ° |38 & 54 8 |70 F |8 VvV j102 f |[118 v
7 H]23 p 3¢ - lss 7 j7t G |87 w 1103 g 119 w
8 {24 L7 lao ( |56 8 |72 H |88 X |104 n |120 «x
g |25 o {41 ) |87 9 |73 1 [so v |105 i |121 .y
10 _ f2s T 142 * |58 : |74 4 |90 z |106 | |122 =z
1o pe7 L4384 [s9 ;o 75 K |91 [ 107 k |123 «
12 ¢+ |28 ~ |44 , |60 < |76 L fo2 \ {108 | [124 |
13 4z 29 L f45 - |81 = |77 ™ fe3 1 [108 m |125 A
14 30 O j46 . |62 > [78 N f9a A~ 110 n |[128 ¥
15 1 |31 @ |47 7/ {63 ? |79 0O je5 _ 1111 o |127 %
Table 4.1 Display character set for CombiScope instruments
Notes: - The left value {dec) is the decimal valus of the code ard the right value

(sym) is the oscilloscope symbol.
- The displayed symbol for the decimal values 128 to 255 iz equal to the
symbol dispiay for the decimal values 0 to 127.
Example: Decimal vaiue 200 = decimal value 72 (200- 128} = symbol H.
- For the PM33x0A CombiScope instruments the § symboi (dec. 36} is
replaced by the E+ symbol (External Trgger)
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DiSPlay:WINDow2:TEXT[1]:STATe

Syntax: DISPlay:WINDow2 TEXT[1]:8TATe <Boolean:
2 Indicates that the user text field is window 2.
Query form: DiSPlay:WINDow2 TEXT[11:STATa?
Response: 01
0 Display turned off.
1 Display turned on.
Deécription:

Switches the display of the user text field on or off.
After a *RST command, the display of user text is tumed off.

Exampie:
Send — DLSPlay :WINDoW? : TEXT: STATe OFF  Tumns off the display of the
user text.

Front panel compliance:

The DISPlay:WiNDow2: TEXT-STATe command is the remote equivalent of the
“user text on/off* opfion of the front panel DISPLAY - TEXT menu.
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FETCh?

Syntax:

Response:

FETCh[:VOLTagel<measure_funcfion>?
[[ («voltage_parameters=),] <measure_parameterss]

<trace_list> =
<frace_name> =

<acquisition_trace> =

<memory_fraces =

<jm =

[;<channel_list> | <trace_jist>]
{@<irace_name>}
<gcquisition_trace> | <mamory_{race>

CH1 I CH2 | CH3 1 CH4

These are predefined names for traces
that contain the acquisition result of the
input channels 1 to 4.

Note: CH3 and CH4 not for PM33x0A

M<t>_<js

These are predefined names for traces
that may contain the result of previous
acquisitions or the result of CALCulate
processes.

integer value in the range 1 to 50 that
specifies the trace memory register
number.

<>»=118  standard memory

<i» =910 50: extended memory

integer value in the range 1 1o 4 that
specifies the sequence number of the
channel trace in the memory register.

Note: <f>=3 and <j>=4 not for PM33xCA

The other syntax elements are specified with the MEASure? query.

<NR3)

Exampie; <1.25E-01>

=0.125
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Description:

The FETCh? queries are part of the measurement instruction set. They return the
signal characteristic from the last initiated measurement, as specified by the
<measure function> part of the guery header.

An initiate command must preceds a FETCNh? auery. The initiate command may
be given either explicitly as INITiatel:IMMediate] command, or expiicitly by a
READ? or MEASure? .gquery. When the acquisition is still in progress, the
response to a FETCh? query does not become avaifable until the acquisition is
completsd. In such a case, no error is reported. Execution of INITiate[:IMMediate]
and FETCh? is equivalent to the execution of the READ? query.

A FETCh? query may also return a signal characteristic from a valid acquisition
result that is stored in a TRACe memory element.
Exampie: Send —» FETCh:AC? {@M2_3) Fetches AC- RMS of the M2_3 trace.

A FETCh? guery allows the same parameter sets as the corresponding
MEASure? and CONFigure instructions. Their use distinguishes from these
instructions in that they only serve ta specify the desired result from a FETCh?
query. They don't affect the instrument settings. They may also be sent for
reasons of compatibility with a preceding CONFigure or READ? instruction.

Whan the <measure_function> part of the FETCh? query header is defaulted, the
characteristic as specified by the last executed FETCh?, READ?, or MEASure
query is returned. When such a query is not executed since the last power on
cycle, the measure function VOLTage:DC is assumed by the oscilloscope.

The default :VOLTage node specifies that the requested characteristic relates to
the voltage component of the signal. For example, the rise time or the frequency
of the voltage.

Restrictions:

(1) A FETCh? query may be executed only when the oscifloscope is in the
digital mode (INStrument:SELect DIGital). The digital mode is selected after
*RST Executing this query when the instrument is in the analog mode
generates execution error -221,"Settings conflict; Digital mode required”.

(25 A FETCh? guery may not operate on & TRACe memory element that has
been modifiad since the last execuied INItiatel:IMMediate], READ?, or
MEASue? command. Otherwise execution error -230,"Data corrupt or
stale” is generated.
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Example 1:
Sand —» MEASure:VOLTage:AC? 0.6,(@2)

Read ¢— <the measured AC-RMS values
Send = PRTCh:DC? (82)

Read ¢ <the measured DC component:
Send — FETCh: AMPLitude? (@2}

Read ¢— <the measured amplitudes

Example 2:

Send ~» CONFigure: AC

Send —» TRIGger: S0URce BUS

Send — SENSe :VOLTage:: RANGe : OFFSet
Send — TNITiare

Send - *TRG

Send — FETCh 1 AC?

Read ¢~ <the measured AC-RMS voltages

Measures AC- RMS an
channel 2, expected
voltage 600 mV.

Fetches the DC
component.

Fetches the waveform
ampiitude.

Configures for AC-RMS.
Trigger source GPIB.
250 miltivoit offset.
Initiates trigger system.
Triggers {GET) via GPIB.
Fetches AC-RMS value.

Note: Because the trigger source is BUS (GPIB), the GET (Group Execute
Trigger} code must be sert after INITiate and before FETCh? to trigger

the acquisition.

Errors:

(1} When a FETCh? query is executed and no valid acquisition data is
avaliable, nor an acquisition pending, execution error -230, "Data corrupt or
stale" is generated. In that case, no result is returned as response o the

FETCh? query.

(2)  When a FETCh? guery for a characteristic from a TRACe memory element
is received, which does not contain valiid acquisition data, execution error

-230, "Data corrupt or stale” Is generated.
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FORMat[:DATA]

Syntax: FORMai[.DATA] INTeger|[, 81 18]
INTeger,8 Trace point of 8 bits (one byie).
INTeger,16  Trace point of 16 bits {iwo bytes).
Query form: FORMai[:DATA]?
Response: INT,81INT,16
INT.8 Trace point consists of one byte.
INT, 18 Trace point consists of fwo bytes.

Description:

Programs the number of bits of the trace data points. If the oscilloscope is in the
analog mode, error -221 "Settings conflict; Digital mode required” is generated.
After a *RST command, the number of bits is 18.

Example:

Qend —» FORMat INTeger, 8 Programs the rescliution at 8 bits.

Send —» TRACe? M1_4 Queries for trace 4 in memory register 1.
Read ¢~ <trace_block> Each frace point consisis of 8 bits.

Note:  This only works when a trace was stored before in M1-4.
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HCOPy:DATA?

Syniax: HCOPy:DATA?
Response: <«indefinite_blocks

Description:

This query returns a data block of indefinite length containing a hardcopy of the
picture on the oscilloscope display, according to the current printer/plotter
selections. These selections can be made through the UTIL - PRINT & PLOT
softkey menu options. The received data biock can be sent to a supported plotter
or printer via the IEEE bus or the EIA-232-D (RS-232-C) interface {o get the
hardcopy. If the oscilloscope is in the analog mode, error -221 "Settings
conflict;Digital mode required” is generated.

Refer to the HCOPy:DEVice command for a list of supporied printers and plot%ters
of which two special selection possibilities:

HPGL If this is setected, a plotter independent HPGL. data block is sent,
which can be used, for instance, in a Desk Top Publishing
application.

DUMP_M1  This selects a special trace dump to be used in combination with
one of the generators PM5138, PM5138, or PM5150 connected i
the CombiScope via GPiB. This option can only be started by
pressing the PLOT key on the front panel; not by sending the
HCOPyY.DATA? query. Alsc the controller must be disconnected
from the GPIB and the gensrator must be in its "listen only” (LO}
mode,

After a *RST command, the option "HPGL" is selected.

Examplie:

Prepare for hardcopy to a HPGL plotier.

Send — *RET Seiects HPGL-plotter.

Send «» HIOPy : DATA? Queries for screeh hardeopy data.
Read ¢ <data_hlocks> Reads the hardcopy data biock.

<daia_blocks> = #0<hardcopy_data>NL
Send — <hardcopy_datas> Sends the hardcopy data block to the connected
HPGL plotier.
Note:  The preamble #0 (for indefinite langth biock data} at the beginning of the
data block must nct be sent.

Front panel compliance:

The HCOPy.DATA? query is the remote equivalent of the PLOT key on the front
panel,
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HCOPy:DEVice

Syntax: HCOPy:DEVice HPGL | HP7440 | HPY550 | HP7475A1 HP7470A

| PMB277 | PMB278 | FX80 | LQ1500 | HP2225

| HPLASER | DUMP_M1

HPGL HPGL plot data format.

HP7440, HP7550, HP7475A, HP7470A, Plotters.

PMB8277, PMB278

FX80, HP2225, LQ1500, HPLASER Printers.

DUMP_M1

Guery form: HCOPy:DEVice?

Trace dump data
tormat to one of the
arbitrary waveform
generators PM5138,
PM5133, or PM5150,

Response: HPGL | HP7440 | HP7550 | HP7475A1 HP7470A | PMB277
PM8278 | FX80 | LQ1500 | HP2225 | HPLASER | DUMP_M1

Description:

The HCOPy:DEVice <n> command selects a hardcopy device by specifying the
device type. This selection determines the format of the hardcopy data that can
be read using the HCOPy.DATA? query.

After a *RST command, the hardcopy device selection is HPGL.

Example:

Send —» *RST
Send —» HCORy :DEVice PME2T7
Send —» HCOPy : DATA?

Raad ¢~ <data_block>

Resets the instrument,

Selecis the PMB277 plotter

Requests for screen hardcopy data in
PMB277 piot format.

Reads the hardcopy data block,
consisting of:  #0<hardcopy_data>NL

Send <hardcopy datar to the connected PMEB277 plotter.

Front panel compliance:

The HCOPy:DEVice command is the remote equivalent of the front panel

UTILITY - PRINT/PLOT softkey menu.
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INiTiate:CONTinuous

Syntax: INITiate: CONTinuous <Boolean>

Query form: INITiate: CONTinuous?

Response: 110
1 Continuous automatic initiation is ON,
0 Continuous automatic initiation is OFF,

Description:

The INITiate:CONTinuous command selecis whether the frigger system is
continuously Initiated or not. When INITiate:CONTinuous is ON, the trigger
system is continuously initiating acguisitions. This can-only be stopped by setting
MNiTiate:CONTInuous to OFF or by sending *RST. The ABORt command stops
the current acquisition, but doesn't affect the setting of INiTiate:CONTINuous.
Therefore, new acquisitions are inttiated immediately.

After a *RST command, INITiate:CONTinuous OFF is valid.

PROGRAMMING NOTES:

& During INITiate:CONTinuous ON the trigger system remains initiated (does
not return to the IDLE state}. This implies that when an *OPC command is
given, bit & (OPC) in the standard Event Status Register (ESR) will never be
set. Neither the response to an *QPC? query will be generated, which causes
a hang-up of the CombiScope when the response is read.

® After receiving one of the commands INITiate or INITiate:CONTinuous ON,
the oscilloscope checks the following *RBST trigger settings:

+  X-defiection OFF

+ DeidTB OFF

« Trigger Edge

+  Level-PP OFF

s XvsY QFF

+ Roll mede OFF

+ Event delay OFF } digital mode
*  Peak detection OFF

in case of a setiings conflict, the command is ignored and error -221 "Bettings
confiict" is reported. To avoid this , first send a *RST command pefore sending
an iNITiate command.

Example:

gend =-» *RST Resets the instrument.

Send — CONFilgure:aAl (&€1) Configures for AC channel 1.
Send — INITiate: CONTinuous ON Continuous initiation.

Send — FETCh: AC? Fetches AC-RMS value.

Read ¢~ <AC-RMS voltages Reads AC-RMS voltage.
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INITiate[:IMMediate]
Syntax: INITiate[ IMMediaie]
Description:

This command causes the trigger system to be initiated once only, i.e., initiates
one acquisition cycie. The actual acquisition starts when ali trigger conditions
have been met. After the acquisition has completed, the trigger system refurns to
the IDLE state.

Note:  The OPERation status bits 3 (SWEeping) and 5 (Waiting for TRIGger)
are valid when INITiate:CONTinuous is OFF and:
- the trigger mode is single-shot (TB MODE - single).
- the trigger mode is multiple-shot {TB MODE - multi}.

Example:

Send — *RST Resets the instrument.

Send —» TRIGuer:30URce INTernall Trigger source becomas channel 1.
Send — TRIGger LEVel .2 Trigger level becomes 0.2V,
Send—> INITiate Single shot acquisition.

Send —» TRACe? CHI Quieries channel 1 trace.

Read ¢~ <cacguisition trace channel 1>

Note:  For single-shot averaged acquisitions the trigger souree must be one of
the input shannels (INTerval <n>), instead if iIMMediate (software
automatic trigger;.

Errors:

When an INITiate command is given while the trigger system is not in the IDLE
state, the message -213,"Init ignored” is generated.



4 - 62 COMMAND REFERENCE

INPut<n>:COUPIing
Syntax: INPut<n>:COUPIing AC | DC | GROund
<n> (11121314

Query form: INPui<n>COUPling?
<n> [11121314
Response: AL | DCIGRO

Description:

Selects the vertical input coupling of a specified <n> input channel. If AC is
specified, the DG offset value is exciuded. If DO is specified, the DC offset value
is included. if GROund is specified, the AT value is grounded (zeroed).

After a *RST command, the coupling is DC.

Restrictions:

For the PM3382A and PM3392A CombiScope instruments the coupling of the
input channels 3 and 4 can only be set o AC or DC.

For the PM33x0A CombiScope instruments channel 3 is not applicable, and the
input coupling of channel £ can only be setto AC or DC.

Exampile:

Send s *RST Resets the instrument (DT coupted).
Send — CONFigure:AC (@2} Configures for channe! 2 AG-RBMS.
Send — SENSe: FUNCtion "XTIMe:VOLTagez® Sets channel 2 ON.
Send — READ:AC? {@2) Reads AC-RMS on channel 2.
Read ¢ <AC-RMS +DC-offset voltagex

Send —» INPUL2:C0OUPLing AC Couples frue AC-RMS.

Send — READ:AC? (22) Reads AC-RMS on channel 2.

Read ¢~ <AC-RMS voltagers

Send — TNPuLZ:COUPLing CrROund  Couples to ground.

Send — READ:AC? {@2) Reads AC-BMS on channel 2.
Read é- <BC-RMS ground level voltage>

Front panel compliance:

The INPut<n=:COUPiing command is the remote equivalernt of the front panel
AC/DC/GND key.
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INPut<n>:FILTer[:LPASS][:STATe]
INPut<n>:FiLTer[:L.PASs]:FREQuency?

Syntax: INPut<n>:FiLTer[:LPASs)[:STATe] <Boolean>
<n> [1}121314
| INPut<ns:FILTer[:LPASs]:FREQuency? [MiNimum | MAXimum]
MENimum Fixed at 20 MHz
MAXimum  Fixed at 20 MHz
No!e: Channel 3 is not applicable for PM33x0A.
Response: 2.00E+07
Query form: INPut<n>FILTer[:LPASs][:STATe]?
Response: i1
0 Common low pass filter off.
1 Common low pass filter on.

Description:

The INP<n>FILT command turns the commeon low-pass filter ON or OFF for ali
input channels, independent of the value of <n>.

The INP<n>FILTFREQ? query returns the cutoff frequency of the commeon low-
pass filter, which is fixed at 20 MHz (not programmable). The filter can be tumed
ON or OFF with the INPut[<n=]:FILTer[:L PASs]:STATe] command. The common
iow-pass filter is called bandwidth limiter on the front panel (3W LIMIT option in the
VERT MENU menu).

After a *RST command, the filter is turned OFF.

Example:
Send — TNPut : FILTer N Turng the filter ON.

Front panel compliance:

The INPuter>FiLTer[ LPASs][:STATe] command is the remote equivalent of the
front pans! BW LIMIT option in the VERT MENU menu.
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- INPut<n>:IMPedance
Syntax: INPut<n>:IMPedance <NRfs | MiNimum | MAXimum
<n> Mi21314
<NRf> 501 1E8

<MINimum> Equals 5.00E+01 {50L))
<MAXimum> Eguals 1.00E+06 (1 M)
Note:  Channel 3 is not applicable for PM33x0A.
Guery form: INPut<n=:IMPedance? [MINimum] | [MAXimum]
<> 111121314
Response: 5.00E+01 1 1.00E+06
If «<MINimum> was specified, 5.00E+01 (5002} is retumned.
If <MAXimum> was specified, 1.00E+06 (1 M£2) is returned.

Description:

The input impedance of channe! <n> is set according to the impedance parameter
spacified. The impedance can be specified low (50£2) or high (1 M),

After a *RST command, the impedance is 1 ML

Restrictions:

The impadance of the foliowing input channeis is fixed at 1 ML

- Al channels of the PM3382A and PM3384A CombiScopes instruments,
- The channeis 3 and 4 of the PM3382A CombiScope instrument.

- Channet 4 of the PM33x0A CombiScope instruments.

Exampie:

Send — INPUL? :IMPedance 50  Selects 5002 inputimpedance for channe! 2.

Front panel compliance:

The INPut<n>:IMPedance command is the remote equivalent of the front panel
5082 option in the VERT MENU menu.
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INPut<n>:POLarity
Syntax: INPui<n>:POLarity NORMal | INVertad
<n> 214

Note:  Input 4 is not applicable for PM33x0A.
CGuery form: INPut<n>:POLarity?

<n> 214
Response: NORM | INV

Description:

The ENPut<n>:POLarity command sets the polarity of the signal on the input
channeis two and four. The polarity can be set to NORMal (defauit} or INVerted
{inveried signal).

After a *RST command, the polarity is NORMal.

Example:

Send - *RET Resets the instrument.
Send —» CONFigure:AC (§2) Configures channet 2.
Sendl — SENSe:FUNCtion "XTIMe:VOLTagel2" Sets channel 2 ON.

Send — INPutZ:COUPLing DC Sets DC input coupling on.
Send -» INPut2: POLarity INVerted Sets INV CH2 on.

Send — READ:DC? (82) Requests DC channel 2.
Read ¢~ <DC values Reads inverted DC value.

Front panel compiiance:

The INPut<n>:PQOLarity command is the remote equivaient of the front panal INV
keys.
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INSTrumeni:NSELect
INSTrument[:SELect]

Syntax: INSTrument:NSELect <NRf= | MINimum 1 MAXimum
INSTrument[:SELect] DIGital | ANALog

<NRf> 112

11 MINimum  The digital mode (DSO) is activated.
2 | MAXimum The analog mode is activated.

DiGital The digital mode (DSO) is activated.
ANALog The analog mode is activated.

Query form: INSTrumentNSELect? [MiNimum | MAXimum}

Response: 112

1 The digital mode {DSO) is active. This is alsc
returned when MAXimum is specified.

2 The analog mode is active. This is aiso returned
when MiNimum is specified.

Query form: INSTrument:SELect]?
Response: DIGTANAL

DIG The digital mode (DSO) is active.
ANAL The analog mode is active.

Description:

Selects the analog or digitai mode of the CombiScope by specifying a predefined
number or name. When one mode is selected, the other mode is deactivated.
After a *RS8T command, the digital mode (DSO) is setected.

Example:

Send —» INSTrument :NSFLect 2 Analog mode is selected.
Send — INSTrument DIGiual Digital mode is selected.

Front panel compliance:

These commands are the remote equivalent of the front panel ANALOG key.
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MEASure?
Syntax: MEASurel:VOLTagel<measure_function=7
] («voltage_parameters=),] <measure_parameterss]
[ <channel_iist>]
<voltage_parameters> = [<expecied_voltage> [ <resclution=]]

<expected_voltage> = <NRf> | DEFauit

Specifies the voltage that is expected at the input.

<resolution> = <NRf> | DEFault

This parameter may be added for reasons of
compatibility with  similar  programs for  other
instruments. It would spacify the resolution of the result
when a voliage measurement is fo be executed.
Recause the CombiScope has a fixed resolution, this
parameter is ignored during exscution.

Both voliage parameters must be omitted when the
:VOLTage node of the command is defaulted.

<channel_list> = {a@anit(@2yt{@z (@4

<measure_function>

AC

:AMPLitude

Specifies the input channel number at which the
characteristic is to be measured.

Note: @3 and @4 not applicabie for PM33x0A.
<measure_parameters>

No parameters. Measures the RMS value of the AC
component. The RMS vaiue is expressed in voits.

No parameters. Measures the amplitude of a waveform.
The amplitude is the difference between the HIGHM and
L OW values as shown in figure 3.2. The amplitude is
expressed in volts.

Ne parameters. Measures the DC component. The DC
component is expressed in volts.
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FALL:OVERshaot

:FALL:PREShoot

FALL:TIME

:FREQuency

HIGH

LOW

MAXiImum

No parameters. Measures the overshoot of the first falling edge
of a waveform, expressed as a percentage of the waveform
AMPLitude. The fali overshoot is the difference between the
LOW vaiue and the MiNimum negative peak value to which the
signal initially falis, as shown in figure 3.2. The overshoot value
in volis is calculated as follows:

overshoot_vaiue = overshoot_percentage * AMPLiiuds/ 100

No parameters, Measures the preshoot of the first faliing edge
of a waveiorm, expressed as a percentage of the wavesform
AMPLitude. The fall preshoot is the difference between the
HIGH value and the MAXimum positive peak value to which the
signal initially rises, as shown in figure 3.2. The preshooi value
in volis is calculated as follows:

preshoot_value = preshoot_percentage  AMPLitude / 100

[<reference_lows [ <reference_high> [<expected_time>
[ <time_resoiution=]{l

Measures the fall time of the first falling edge of a waveform.
This is the time interval during which the instantaneous signal
value decreases from the REFerence HIGH lo the REFerence
LOW value, as shown in figure 3.2, The fall time is expressed
in seconds. FTIMe is an alias of FALLLTIME.

[<expected_frequency> [,<frequency_resolution>]i

Measures the frequency of the input signal. The frequency is
the inverse of the PERiod as shown in figure 3.2. The frequency
is expressed in hertz,

No parameters. Measures the HIGH value of the waveform, as
shown in figure 3.2, The HIGH value is the more positive of the
BASE and TOP signai as defined by the standards 1EC 469 and
IEEE 194. The HIGH value is expressed in volts.

No parameters. Measures the LOW vaiue of the waveform, as
shown in figure 3.2. The LOW value is the less posiiive of the
BASE and TOP signal as defined by the standards {EC 469 and
IEEE 194, The LOW value is expressed in volts.

No parameters. Msasures the MAXimum instantaneous
voitage value of the waveform. The unit of MAXimum is volt.
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MINimum

:‘NDUTyeycle

:NWIDh

PDUTycycle

:PERiod

‘FTPeak

PWiDth

TMAXImum

No parameters. Measures the MiNimum instantanecus voltage
value of the waveform, The unit of MINimum is voit.

<reference_middle>

Measures the negative duty cycie. The negative duty cycle is
the ratio (percentage) of the negative width (NWIDth) and the
PERiod of the waveform, as shown in figure 3.2,

<raference_middle>

Measures the negative width, which is the time duration of the
negative pulse. This time period extends from the moment that
the first faling edge equals the REFerence MIDDle until the
next rising edge equals the same reference level, as shown in
figure 3.2. The negative width is expressed in seconds.

<reference_middie=

Measuras the positive duty cycle. The positive duty cycle is the
ratio (percentage) of the positive width (PWIiDth) and the
PERiod of the waveform, as shown in figure 3.2. DCYCle is an
alias of PDUTycycle.

[<expected_period> {,<period_resoiution:>]]

Measures the pericd of the input signal. The period is the
inverse of the FREQuency and is expressed in seconds.

Ne parameters. Measures the peak to peak vaiue of the input
signal. The peak 1o peak value is the difference between the
MAXimum and MiNimum value of the waveform. The PTPeak
value is expressed in volis.

<reference_middie>

Measures the positive width, which is the time duration of the
positive puise. This time period extends from the moment that
the first rising edge equails the REFerence MIDDie uniil the next
falling edge equals the same reference level, as shown infigure
3.2. The posiiive widih is expressed in seconds.

No parameters. Measures the time of the first occurrence of the
MAXimum voltage of the input signai. The unit of TMAXimum is
seconds.
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TMINimum No parameters. Measures the time of the first 6ccur;ence of the
MINimum voltage of the input signal. The unit of TMINimum is
seconds.

BRISE:OVERshoot  No parameters. Measures the overshoot of the first rising edge
of a waveform, expressed as a percentage of the waveform
AMPLitude. The rise overshoot is the difference between the
HiGH value and the MAXimum positive peak value to which the
signal initially rises, as shown in figure 3.2, The overshoot vaiug
in voits is caleulated as follows:
overshoot_vaile = overshoot_percentage + AMPLIitude/ 100.

:RISE:PREShost  No parameters. Measures the preshoot of the first rising edge
of a waveform, expressed as a percentage of the waveform
AMPLitude. The preshoot is the difference between the LOW
value and the MiNimum negative peak value to which the signal ('
initiatty false, as shown infigure 3.2. The preshoot vaiue in volts -
is caiculated as follows:
preshoot_value = preshoot_percentage * AMPLitude / 100

RISETIME [<reference_low= [ <reference high> [,<expected_time>
[,<time_resolution=]]]

Measures the rise time of the first rising edge of a waveform.
This is the time interval during which the instantaneous signal
value increases from the BEFerence LOW to the REFerence
HIGH value, as shown in figure 3.2. The rise time is expressed
in seconds. RTiMe is an alias of RISE:TIME.

<measure parameiers>

<reference_low:> = <NRf> | DEFault

Hange: 0 ... 100, Default value: 10

Specifies the REFerence LOW level as a percentage
of the HIGH value. See figure 3.2. The unit of
<reference_low> is voh.

<reference_high> = <NRf> | DEFault

Range: 0 ... 100. Default value: 90

Specifies the REFerence HIGH level as a percentage
of the HIGH value. See figure 3.2. The unit of
<reference _high= is volt.
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<expected_fime> = <NRf> | DEFault

Specifies the time value that is expected to be
measured. The unit of <expected_time:> is second.

<timsa_resolutions = <NR#> | DEFault

Specifies the resolution of the time measurement to be
executed. The unit of <time_ resoclution> is second.

<gxpected_frequency> = <NRf> 1 DEFault

Specifies the frequency value that is expected to be
measured. The unit of <expected_frequencys is heriz.

<frequency_resolution =  <NRf> | DEFault

Specifies the resclution of the frequency measurement
10 be executed. The unit of <frequency_resolution> is
hertz.

<reference_middie> = <NRf&> | DEFault

Range: 0 ... 160. Default valus: 50

Specifies the REFarence MiDDle level as a percentage
of the HIGH value. See figure 3.2, The unit of
<refarence_middie> is volf,

<expected_period> = <NRf> | DEFault

Specifies the value of the period that is expectaed fo be
measured. The unit of <expected_period> is second.

<period_resolution> = <NRf> | DEFauit

Specifies the resolution of the period measurement 1o
be executed. The unit of <period_res> is secend.

Response: <N#R3>

Example: <1.25E-01> =0.125



4-72 COMMAND REFERENCE

- Limitations:

The oscilloscope is only able 1o calculate rise and fall time characteristics, if the
<low_reference> and <high_references> parameters are limited to 1/8 division
from their maximum and minimum. The fimit of 0.125 divisions (noise ievel)
depends on the vertical sensitivity of the top-to-top value (PTPeak} of the actual
signal and is calculated as follows:

<low: <high=
if PTPeak < 1 div., limit =0.125 x 100% = 12.5% 87.5%

If PTPeak < 2 div., limit = {0,125/ 2} x 100% =  6.256% 93.75%
If PTPeak < 3 div., limit = (0,125/3)x 100% =  4.16% 95.84%
lf PTPeak < 4 div., imit = (0,125/ 4} x100% =. 3.125% 96.87%
[f PTPeak < 5 div., imit = {0,125/ 5) x 100% =  2.5% 87 5% b
If PTPeak < 6 div,, limit = (0,125 /68) x 100% =  2.08% 97.92% ' U
HPTPeak < 7 div., limit = (0,125 /7y x 100% =  1.78% 98.22% 5

- HPTPeak < 8 div,, limit = (0,125/8) x 100% = 1.56% 98.44%

- H PTPeak < 8 div., limit = {0,125/9) x 100% =  1.38% 98.62%

- 1f PTPeak < 10 div.,, limit = (0,125 / 10) x 100% = 1.25% 98.75%

For frequency, delay, pericd, and dutycycie calculations these limits are also

applicabie for the <middie_reference> parameter.

[

1

[

Notes:

(1) Forreasons of compatibility with similar programs for other instruments, the
syntax for the MEASure?, FETCh?, CONFigure, and READ? command
aliows the default node [:SCALar]. When used, this node must be placed
after the leading node (MEASure, FETCh, CONFigure, or READ) but before
the defauit :VOLTage] node.

{2) Parenthesis around the <voltage_parameters> may be left out when no
<measure_parameter> exists.

(3) A MEASure? query is always executed over the whole acquisition length of
512 samples {not cursor limited).
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Description:

The MEASure? queries are part of the measurement instriction set. They provide
an automatic measurement of the signai characteristics as specified by the
<measure_function> part in the gquery header. in one operation, the instrument is
configured or set up, the acguisition initiated, and the result returned. Execution
of a MEASuUre? guery aborts any pending operation.

The parameters provide additional information about the signal to be measured
or the result desired. The oscilloscope uses these parameter valuas to provide the
best possible settings for the specified task. When the parameters are defaulted,
the oscilloscope chooses its own setiings, based upon the signal 10 be measured
and #s own frade offs. After executing the MEASuUre? query, the instrument
settings are undefined.

The default \VOLTage node spe(iifies that the characteristic to be measured
relates o a voltage signal. For example, the AC component of a voltage signal,
the rise time of a voltage signal, etc.

Resirictions:

A MEASure? query may be executed only when the oscilloscope is in the digital
mode (INStrument:SELect DIGital). The digital mode s selected after *RST.
Executing this guery when the instrument is in anatog mode generates execution
error -221,"Settings confiict; Digital mode required”.

Example 1.

end — MEASure:VOLTage:AC? 0.6, (82) Measures AC- RMS on
channel 2, expected voltage
600 mV.

Read ¢+ <the measured AC-RMS value»

- Example 2:

Send — MEASure :VOLTage :RISE:TIME? (0.6),20,.80,1E-2, (82}

‘

Measures the rise time, expected voltage 600 mV,
"LOW ref. = Z0%,
THTGH ref. = 80%, expected time §.01 seconds, channel 2.

I

Read ¢~ <the measured rise {imex

Errors:

When TRIGger:SOURce BUS is selected, the execution of a MEASure? query
generates execution error -214, "Trigger deadiock”.
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Syntax:  READ[VOLTagel<measure_function>7
i[ (<voltage_parameters>),} <measure_parameters>|
' [,<channel_}ist=]

The syntax eiements are specified with the MEASure? query.
Response: <NR3>
" Example: <1.28E-01> =0.125
Description:

The READ? queries are part of the measurement instruction set. They start a
measurement and return the signal characteristic that is speciied by the
<measure function> part in the query header. Execuiing & READ? query aboris
any pending acquisition. The READ? query does not affect the instrument
settings.

Before the READ? query, the CONFigure command must be executed, o set up
the instrument for the measurement task 1o be performed. Executing CONFigure
and READ? in order, without any command in belween, is equivalent fo executing
the MEASure? query.

A BREAD? query allows the same parameter sets as the corresponding MEASure?
and CONFigure instructions. Their use distinguishes from these instrugtions in
that they only serve o specify the desired result from a READ? query. They don’t
affect the instrument settings. They may aiso be sent for reasons of compatibiiity
with the preceding CONFigure instruction.

The defauit \VOIL Tage node specifies that the requested characteristic relates 1o
the voltage component of the signal. For example, the rise time or frequency of
the voltage.

A READ? query can be executed only when the oscilloscope is in the digitat mode
{INStrument:SELect DIGital). The digital mode is selected after *RST. Executing
this guery when the instrument is in the analog mode generates execution error -
221,"Setlings conflict; Digital mode required”.
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Nota:. Because the READ? query leaves instrument settings unaffected, if can
very well be used as follows to read a measured value within a cursor
fimited acquisition area:

- Press the CURSQRS key on the front panel to enable the use of
CUISOrS.

«  8et the cursor area via the CURSORS softkey menu.

- Send - READ:PTPeak? Queries for Peak-To-Peak measurement

within the previously sef cursor area.

- Read «- <peak-to-peak voltage>

- Send- FETCHAC? Fetches AC-RMS value of latest

. acquiisition.

- Read < <AC-RMS voltage>

Example 1:

Send — CONPigure:VOLTage:AC 0.6, {@2) Configures AC-RMSchannel 2,
expected voitage 600 mV.

Send — SENSe : AVERage ON Enables averaging

Send — READ:ACT (872} Initiates + fetches AC-RMS
vaiue.

Read ¢~ <averaged AC-RMS valuex

Send — READAC? (€2} Initiates + fetches AC-RMS
value.

Read ¢~ <averaged AC-RMS values

Exampie 2:
Send —y CONFigure:VOLTage:RISE: TIME (G.5),20,80,1E-2, {82}

‘

‘Configures the rise time, expected voltage 0.5V,
LOW ref. = 20%,
HIGH ref. = 80%, expected time 0.01 seconds, channel 2,

Send - IKPUL2:COUPLing AC Channel 2 becomes AC
coupled.
Send —» READ:RISE:TTME? {@2) Initiates + feiches the rise time

of he signai on channel 2.
Read ¢ <the measured rise times
‘Send — FETCH:FALL: TIME? {@2) Feiches the fall time of the
signal on channel 2.
Read ¢ <the measured falil timex

Errors

Executing READ? when TRIGger:SOURce BUS is selectad, generales execution
error -214, "Trigger deadiock™
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SENSe:AVERage[:STATe]

Syntax: SENSe:AVERage[:STATe] <Boolean>
Query form: SENSs:AVERage[:STATe]?
Response: 011 |
0  AVERAGE function switched off,
1 AVERAGE function switched on.
Description:

Switches ihe preprocessing AVERAGE function on or off. i switched on,
measurement values and acquisition traces are averaged according to the
average count factor (SENSe:AVERage:COUnt). Averaging is a way to suppress
noise without loosing bandwidth. It can only be used for repetitive signais. If the
oscilioscope is in the analog mode, error -227 "Settings conilict;Digitat mode
required” is generated.

After a *RST command, the AVERAGE function is switched off.

Example:

Send — *RST Resets the instrument Trigger
source to IMMediate

Send — CONFigure: Al Configures for AC-BMS.

Send ~» TRIGger: INTernal 1 Makes channel 1 the trigger source.

Send — SENSe:AVERage:COUNT 16 Average count factor becomes 16.

Send — SENSe:AVERage ON Switches average function on,

Send -3 READ: AC? Starts averaging AC-BMS.

Read ¢ <AC-RMS voltage averaged over 16 seguential
acquisitions from channel 1=

Note:  For single-shot averaged acquisitions the trigger source must be one of
the input channels <n> {INTernal<n>), instead of IMMediate (software
autornatic trigger).

Front panel compliance:

The SENSe:AVERagel:STATe] command is the remote equivalent of the front
panet AVERAGE key. :
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SENSe:AVERage:COUNt
SENSe:AVERage:TYPE?

Syntax: SENSe:AVERage: COUNt <NRf>
<NRf= 214181161..12048 1 4096
SENSe:AVERage: TYPE?

Response: SCAL
Query form: SENSe:AVERage:COUNt? [MINinum | MAXimum]

Response: 214181161..1204814096
If MiNimum was specified, 2 is returned.
¥ MAXimum was specified, 4096 is returned.

~ Description:

The SENS:AVER:COUN command sets the preprocessing average count factor,
The count factor is a multiple of 2. The average value is calculated by the
oscilloscope as follows:

AVG, = Y (X;+..+X,)/n

The SENS:AVER:TYPE? query returns the preprocessing average type used,
which is the SCALar implementation,

If the oscilioscope is in the analog mode, error -221 "Settings conflict; Digital
mode required” is generated.

After a *RST command, the average count factor is 8.

Exampie:

Send - *ROT Resets the instrument.

Send —» CONFigure:AC Configures for AC-RMS.

Send — SENSe:AVERage: COUNE 16 Average count factor becomes 16.
Send — SFENSe:AVERage ON Switches average function on.
Send ~» INITiate Initiates trace averaging.

Send — *WAI Waits for INITiate 1o finish.

Send — TRACe? CHI Queries channel 1 trace.
Read ¢~ «<channel 1 trace averaged over 16 seguential

acguisitionss

Front panel compliance:

The SENSe:AVERage:COUNt command is the remote equivalent of the front
panel AVERAGE count option of the ACQUIRE menu.
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SENSe:FUNCtion:OFF
SENSe:FUNCtion[:ON]
SENSe:FUNCtion:STATe?

Syntax: SENSe;FUNCtion:OFF "XTiMe:VCLTage<n>"
SENSe:FUNCHion:OFF "XTIMe:VOL Tage:SUM «i j>"
SENSe:FUNClion[:ON] "XTIMe:VOLTage<n>"
SENSe: FUNCtion[:ON] "X TIMe: VOLTage: SUM «i j>"

<n> [1]121314

1=CH1,2=CH2 3=CH3, 4=CH4

Note:  CH3 not-applicable for PM33x0A.

<ij= 12134
12 CH1i+CH2
3,4 CH3 + CH4 (not for PM33x0A)

Query form: SENSe:FUNCtion:STATe? "XTiMe:VOLTage<n>"

Response: 011
0 Input channel <n= is off.

1 Input channel <n> is on.

Query form: SENSe:FUNCtion:STATe? "XTiMe:VOLTage: UM <ij>"

Response: 011
Y Addition of channel i+ is off.

1 Addition of channel i+ is on.

Description:
The SENSe:FUNCtion[:ON] command switches the input channe! specified by
<n> or the addition of two input channels specifiad by <i,j> ON.

The SENSe:FUNCion:OFF command switches the input channel specified by
<n> or the addition of two input channels specified by <i,j> OFF.

The SENSe:FUNCHon:STATe? query reports whether the specified input channel
<n> or the addition of the input channels <i,> is ON or OFF.
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' The parameters *XTIMe:VOLTage<n>" and “XTIMe:VOLTage:SUM <ij>" are of

the type <string_data> {specified between double or single quotes). Execution
error -221 "Settings confiict” is generated, if the execution of a command causes
the tast input channel or the addition of two input channels to be turned off.

In the anaiog mode, the added trace (e.g., CH1+CH2) as well as both channel
traces {e.g., CH1, CH2) are displayed.

in the digital mode, the summarized trace (e.g., CH3+CH4) or the channel
trace(s) {e.g., CH3, CH4) is displayed. Switching CH1+CH2 on, switches CH1
and CH2 off. Switching CH1+CH2 off, switches CH1 and CH2 on. '

After a *RST command, channel 1 is switched on and the other channels are
switched off. Also the addition of input channels is switched off.

Limitations:

For the PM33xCA CombiScope instruments:

- Channei 3 is not applicable and channel 4 is the external trigger view channe!.

- Channel 4 can be switched on, only if it is already selected as trigger input -
(TRIGger:30URce EXTernal).

- Channel 4 can be switched on, only if channel 1 or 2 is on.

Example:

Send —» *RST Switches channel 1 on,
and the others off.
Send — SENSe: FUNCtion:ON ‘XTIMe:VCLTage?2 ' Swilches channel 2 on,
The result is that the input channels 1 and 2 are switched on.
Send —» SENSe : PUNCr-ion:ON ‘¥TIMe:VOLTage:5UM 1,2
Switches CH1 + CH2 on.
The resuit is that the addition of inpub ¢hannels 1 and 2 is
swisched on.

Front panel compliance:

The SENSeFUNCtion command is the remote equivalent of the front panel ON,
CH1+CH2, and CH3+CH4 keys.
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SENSe:SWEep:OFFSet: TIME

‘Syntax: SENSe:SWEep:OFFSet TIME <NRf> | MINimum | MAXimum

<NRf> The trigger delay time in seconds. A negative value
' causes a pre-frigger view time, whereas a positive
value causes a post-trigger detay time.

MINimum  Selects the minimum possible pre-trigger view time.

MAXimum Selects the maximum possible post-trigger delay time.
Query form: SENSe:SWEep:OFFSet: TIME? [MINimum | MAXimum;]
Response: <NR3>

<NR3> The frigger delay time in seconds.

1f MINimum was specified, the minimum pre-trigger view time is
returned.

I MAXimum was specified, the maximum post-trigger delay ime is
returned.

Description:

Controls the trigger deiay time for the Main Time Base sweep.The trigger delay
time may be positive {post-trigger) or negative (pre-trigger). The post-trigger
delay time delays the data acqguisition after a trigger. The pre-rigger view time
allows for pre-trigger acquisition data. If the osciiloscope is in the anatog mode,
error -221 "Setting conflict; Digital mode required” is generated.

After a *RST command, the trigger delay is set at a pre-trigger view time of
5 milliseconds (5 divisions). Because the sweep time is set to 10 ms after a *RET,
the irigger point is positioned in the middle of an acquisition,

Example:
Send — *RET Resats the instrument.
Send - SENSe: SWEep: TIME 5E-3 The sweep_time becomeas

5 ms; MTB = 0.5 ms/div.
Send — SENSe:SWEep:CFFSet :TIME -0.001  The pre-frigger view time

becomes 1 ms {-2 div).
Send — SENSe: SWEep:OFFSer :TIME (.001 The post-trigger delay time

becomes 1 ms (+2 div).

Front panel compliance:

The SENSe:SWEep:OFFSet: TIME command is the remoté eguivalent of the front
panel TRIGGER POSITION key.
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SENSe:SWEep:PDETection[:STATe]
Syntax: SENSe:SWEep:PDETection[:STATe] <Boolean>
Query form: SENSe:SWFEep:PDETection[:5TATe]?
Response: (011

0 Peak detection switched off.

1 Peak detection switched on.

Description:

Switches peak detection on or off. If peak detection is switched on, the MTB range
is kimited to sequential sampling fror 250 nanoseconds through 200 seconds per
division {for MTB ranges, refer to the SENSe:SWEep:TiME command). For
limitations on the peak detection speed (width of a glitch), refer to the function
PEAK DETECTION of chapter & in the Operating Guide. In the analog mode, the
arror message -221 “Settings conflict; Digital mode required” is generated.

After a *RST command, peak detection is switched off.

Example:

Send —» CONFigure: PTPeak Configures for Peak-To-Peak.
Send —» INITIate:CONTinucus ON Seis Auto run mode.

gend —> DISPlay : MENU MEASure Digptays MEASURE menu.
Send — SYSTem: KEY 2 Sets MEAS1 on.

Serid > SENSe: SWEep: PDETection on Sets peak deiection on.
Send —» DISPlay :WINDoOw: TEXTL: DATA? Queries MEAST data.

Read ¢ <pkpok, 94385-03, V>

Front panel compliance:

The SENSe:SWEep:PDETection command is the remote equivalent of the front
panel ACQUIRE - PEAK DET on/off softkey menu.
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SENSe:SWEep:REALtime[:STATe]

Syniax: SENSe:SWEep:REALIime[:5TATe] <Boolear:
Query form: SENSe:SWEep: REALtime[:STATe]?
Response: 011

0 Reaktime mode switched off

1 Real-lime mode swilched on.

Description:

Switches the 'real- ime' mode of the acguisition on or off. If the 'realiime’
sampling mode is switched on, the MTB range is limited to sequential sampling
from 250 nanoseconds through 200 seconds per division {for MTB ranges, refer
io the SENSe:SWEep: TIME command). in the analog mode error -221 "Settings
conflict; Digital mode required” is generated.

After a #*RST command, the 'real-ime’ mode is switched off.

Exampie:
Send — *RET Resets the instrument. ‘
Send — SENSe: SWEep: REALLime ON Sets real-time sampling on. ;
Send — TRIGger:S0URce INTernall;LEVel .1;8LOPe EITHer ‘.
Sets the foliowing trigger settings: source = internal channel 1 bed |
level = 0.1V
siope = either pos. or neg.
Send — INITiate Initiates a single acquisition.
Send —» READ: ACT Reads AC-RMS.

Read ¢~ <AC-RMS voltage:s

Front panel compliance:

The SENSe:SWEep:REALtime command is the remote equivalent of the front
panel REALTIME ONLY option of the TB MODE menu.
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SENSe:SWEep:TIME

Syntax: SENSe: SWEep: TIME <NRf> | MiNimum | MAXimum
<NRf> The sweep time in seconds.

MiNimum Selects the minimum possibie sweep time.
MAXimum  Selects the maximum po.ssible sweep time.
Query form: SENSe:SWEep:TIME? [MINimum | MAXimum)]
Response: <NR3»
<NR3> The sweep time expressed in seconds,
If MENimum was specified, the minimum possible value is returned.

IF MAXimum was specified, the maximum possible value is
returned.

Description:

This command sets the time base of a sweep for all input channels in seconds.
The time base of a sweep is the fime duration of ons complete trace acquisition.
Together with the number of trace points (TRACe:POINts), the
SENSe:SWEep: TIME command determines the Main Time Base (MTB). The
MTB is expressed in seconds per division. Since there are 50 points in each
division {horizontally), the MTB can be caicutated from the following eguation:

MTB = 50 * SENSe:SWEep:TIME / (TRACe:POINts - 1)

In the analog mode the main time base is put in the variable mode. In the digital
mode the sweep times are ilimited by permitted MTB values according to the
following table:

s ms us ns

500 500 500

250 « not applicable for PM33x0A

200 200 260 200
100 100 100 100
50 50 50 50 not valid
20 20 20 20 in the real
10 10 10 10 time mode
5 5 5 8
2 2 2 2
1 1 1

Note:  If 2 or more channels are swifched on in the real time mode, the time
base range Is limited fo 10 us (non-alternating time bass).
Table 4.2 MT78B values in the digital mode
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Limitations:

@ The MTB value of 2 ns is not possible for the PM33x0A CombiScope
instrumenis.

® [ SENSe:SWEep:REALtime is ON, the MTB range is from 200 seconds fo
250 nanoseconds, and sequential sampling is not guaranteed.

in a similar way, the time vaiue Ts that is associated with a trace sample point can
be calculated from the foliowing expression:

Ts = <sample_index> * SENSe:SWEep: TIME / {TRACE:POINis - 1)

where <sample_index> is the pcint number of the sample in the trace.
After a *RST command, the sweep time is 10 millissconds.

Coupled vaiues:

There exisis a coupling between programming of the sweep time and the number
of trace poinis (acquisition length). The coupling is one way, which means that the
sweep time changes if the acquisition length changes. Example:
- Send — *RST
The number of trace points is 512.
- Send — SENSe:SWEep: TIME .04
The sweep time is specified at 40 ms. The MTB becomes (0.04 * 503/ (511),
which is rounded io 4 ms. The result of this is that the sweep time is changed
to (0.004 * 511) / 50 = 0.04088 seconds.
- Send — TRACe:POINis CH1,4006
The number of trace points becomes 4096 instead of 512, The result of this is
that the sweep time becomes 8 times as high.

Note:  When the magnifying factor is *1, always 500 sample points {10 x 50) of
the total acquisition length are visible on the dispiay. So, if the acquisition
length is 4096 samples, only 1/8 of the irace is displayed on the screen.

Example:

Send — SENSe: SWEep: TIME? - Reguests sweep time

Read ¢ <sweep_time> Reads sweep time

‘Send — TRACe : POINts? CHI Requests nr of trace points
Read < <acg_lengths> Reads number of trace points
MTB = %0 * <sweep_time> / {<acg_ length> - 1) Calculates the MTB
PRINT *Main Time Base ="; MTB; "s/div" Prints the MTB

Front panel compliance:

The SENSe:SWEep: TIME command is the remote equivalent of the front panel
T8 MQDE "s VAR ns" keys.
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SENSe:SWEep:TIME:AUTO

Syniax: SENSe:SWEep: TIME AUTO <Boolean>
Query form: SENSe:SWEep TIME:AUTO?
Response: 011

0 Autoranging MTB swiiched off.

1 -Autoranging MTB switched on.

Description:

Switches the autoranging function of the Main Time Base (MTB) on or off. In the

analog mode; the error message -221 “Settings confiict;Digital mode required” is

generated, The MTB autcranging function is automatically swiiched off when the

following occurs:

- Atime base value is programmed {SENSe:SWEep: TIME!},

- Achannel is selected as trigger source (TRiGger:SOURce INTemat<n>},
while channel<ns is off {(SENSe:FUNCton:3TATe? returns 0}

- The Main Time Base (MTB) is switched off.

After a *RST command, autoranging MTB is switched off.

Example:
Send —» *RST Resets the instrument,
Send — INITiate:CONTinuous ON Sets Auto run mode.

Send —> TRICger: SOURce INTernal 1 Sets trigger source CHI.

Send — SENSe: SWEep : TIME : ARUTO ON Sets autoranging MTB on.

Zend - SENSe: SWEep:TIME 0.5 Seis sweep time at 500 ms and
MTB becomes 50ms {autoranging
off).

Front panel compliance:

The SENSe:SWEep: TIMEAUTO sommand is the remote equivalent of the front
pansal AUTO RANGE (MTB) key.
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SENSe:VOLTage<n>[:DC]:RANGe:AUTO

Syntax: SENSe:VOLTage<n>[:DCI:RANGe:AUTO <Boolean>
<n> [1]121314
Note: Channe! 3 and 4 not applicable for PM33x0A.

Query form: SENSe:VOLTage<n>[:DC:RANGe:AUTC?

Response: 011
o Autcranging attenuator channel <n> switched off.
1 Autoranging aftenuator channel <n> switched on.

Description:

Switches the autoranging functicn of channel <n> on or off. In the analog mode,

the error message -221 "Setfings conflict; Digital mode required” is generated.

The autoranging attenuator function is automatically switched off when the

following cecurs:

- Aftenuation value is programmed (SENSe:VOLTage<n>RANGe:PTPeaak).

- A channel is switched off (SENSe:FUNCtion;OFF "XTIMe:VOUTage<n>").

- The Main Time Base {MTB)} is switched off.

- The applicable channel addition function, e.g., CH1+CH2, is switched on
{SENSe:FUNCtion:ON "XTiMe: VOLTage:SUM 1,2M.

After a *RST command, auteranging attenuation for all channels is switched off.

Note:  Swiitching the autoranging attenuator on for a channel, autornatically
sets the input signal coupling for that channel o AC
{(INPut<n>:COUPJing AC). Also the main timebase is swiiched from
variable (VAR) into 1-2-5 step mode.

Example:

Send —» *RST Switches CH1 on.
Send — SENSe:FUNCLion:ON XTTMe: VOLTage? ' Swilches CH2 on.
Send — INITiate:CONTinuous ON Sets Auto run mode.
Send — SENSe: VOLTage2 : RANGS 1 AUTO ON Autoranging CH2.

Send — SENSe: FUNCLion:ON 'XTIMe:VOLTage:SUM 1,27

Switches CH1 + CHZ2 on.
The resultis that the addition of input channels 1 and 2 is swiiched on (CH1+CHZ2}
and autoranging attenuator channel 2 switched off.

Front panel compliance:

The SENSe:VOLTage<n>RANGe:AUTO command is the remote eguivalent of
the four front panel AUTO RANGE keys (one for each channel).
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SENSe:VOLTage<n>[:DC]:RANGe:OFFSet

Syntax: SENSe:VOLTage<n>[:DC1:RANGe:OFFSet <NFf>
i MINimum | MAXimum

<n> [Hilz13i4
Note: Channel 3 and 4 not applicable for PM33x0A.

<NRf> The vertical offset for channel <n> in volis,
MINimum Selects the minimum possible vertical ofiset.
MAXimum  Selects the maxirnum possible vertical offset.

-Query form: SENSe:VOLTage<n>[DC]:RANGe:OFFSet?
[ MiINimum | MAXimum]

Response: <NR3>
<NR3=> The vertical offset for channel <nx in volis.
if MINimum was specified, the minimum possible value is retumed.

¥ MAXimum was specified, the maximum possible value is
returned. '
Description:
Controls the vertical offset for an input channel. The vertical offset for channe! <n>
is expressed in volis. If & detectable probe is attached, the offset value is
considered 1o be at the probe tin, otherwise at the BNC plug.
After a *RST command, the vertical offset for each channel is zero,
Coupled velues:
The range of the offset value is directly coupled to the range of the vertical
sensitivity per division {SENSe:VOLTage<n=:RANGe PTPeak).
Example:
Send — SENSe:1VOLTage? : RANGe : OFFSel. 1E-1 Sets 100 mV offset for
channal 2.
Front panel compliance:

The SENSeVOLTage<n>RANGe:OFFSet command is the remote equivalent of
the front panel POS knobs,
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SENSe:VOLTage<n>[:DC]:RANGe:PTPeak

Syntax: SENSe:VOLTage<n>[DC]:RANGe:PTPeak <NRf~
F MINimum | MAXimum
<> (11121314
Note: Channe! 3 not appiicable for PM33x0A.

<NRf> The vertical sensitivity for channel <n> in peak-to-
peak voits, expressed in full scale (8 divisions).

MINimurm Selacts the minimum possible peak-to-peak value.
MAXIimum  Selects the maximum possible peak-to-peak value.

Query form: SENSe:VOLTzage<n>[.DC]:RANGe:PTPeak?
[MiNimum | MAXimum]

Response: <NR3>

<NR3> The vertical sensitivity for channel <n> in peak-to-
peak Volt, expressed in full scale (8 divisions}.

If MiNimum was specified, the minimum possible vaiue is returned.

I MAXimum was specified, the maximum possible value is
returned.

Description:

Controls the vertical sensitivily for an input channel. The vertical sensilivity
{expressed in full scale, 8 divisions) for channel <n> is set to a value of <ptpeak>
voits. If a detectable probe is attached, the <ptpeak> vaius is considered to be at
the probe tip; ctherwise the value is at the BNC plug.

The number of points with which a trace is written on the screen depends on the
resolution of the trace sample points (FORmat command). 1f the resolution is
8 bits, the number of points is 200 for the whole screen, which implies 200/ 8= 25
poinis per division. if the resolution Is 16 bits, the number of points is 200 * 256
= 51200 for the whole screen, which impiies 51200 / 8 = 6400 poinis per division.
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After a *RST command, the peak-to-peak value is reset as follows:
- Forchannel 1 to 1.8V: veriicat sensitivity = 200 mV/div.

- For channel 2 to 0.4V vertical sensitivity = 50 mV/div.

- For PM3382A and PM33924A:

- Forchannel 3 and 4 to 4V:  vertical sensitivity = 500 mV/div,
For PM3384A and PM3394A;

- For channet 3 and 4 1o 8V:  vertical sensitivity = 1 V/div.

For PM33x0A:

- For channel 4 io 8V: vertical sensitivity = 1 V/div,

Note: W a 10:1 probe is connected to & channel, the peak-to-peak value is 10
times higher, For example, 80V instead of 8V.

Coupied values:

There exists a coupling bDetween programming of the atienuator (vertical
sensitivity) and the trigger level. If the attenuator is changed, the trigger level is
also adapted to keep the signal display on the screen. Programming tip:

First program the atienuator (SENSe:VOLTage:RANGe:PTPeak), and then the
trigger level (TRIGger:LEVal).

Limitations:

For the PM3382A and PM3382A CombiScope instruments the peak-to-peak
value of the input channels 3 and 4 can only be sa&t to 0.8V and 4V (8 divisions),
For the PM33x0A CombiScope instruments the peak-to-peak vaiue of input
channel 4 can only be set to 0.8V and 8V.

Exampie:

Send —» *RIT Resets the instrument.

Send —» SENSe:VOLTage? : RANGe: PTPeak 0.8 Peak-to-peak = 0.8Y;
sensitivity = 0.8/8 =
100 mV/div.

Send - TRIGger:SOURce INTernall;LBEvel .2 Trigger source =
channei 2; level = .2V,

Send —» SENSe: FUNCoion "XTIMe:VOLTagel*® Switches channel 2
ON.

Serd —» INITiate : CONTinuous ON Initiates continuous
acquisitions,

Front panel compliance:

The SENSe:VOLTage<m=:RANGe:PTPeak command is the remote equivalent of
the front panel AMPL "mV VAR V" keys.
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STATus:OPERation:CONDition?
STATus:OPERation:ENABIe
STATus:OPERation[:EVENt]?
STATus:OPERation:NTRansition
STATus:OPERation:PTRansition

Syntax: STATus:OPERation;:CONDBition?
STATus:OPERation:ENABie <NRf>
STATus:OPERation]: EVEN?
STATus:OPERation:NTRansition <NRf>
STATus:OPERation:PTRansition <NRf>

<NRf>  Range from {0 to 32767. .

Query form: STATus:OPERation:ENABle?
STATus:OPERation:NTRansitian?
STATus:QPERation:PTRansition?

Response: <NRi>

Description:

The 5TATUs:OPERation: CONDItion? query reports the comtents of the operation
condition register. Reading a condition register has no effect on its contents. The
decimal value that is retumed is the summation of the decimal value (bit weight)
of the individual bits that have been set.

The STATus:OPERation:ENABle command sets the contents of the operation
avent enable register. Setting a bit in the event enable register allows a true
condition in the event register 1o be reported in the sumrmary bit in the status byte
register (STB). if a bit is 1 in the enable register and its associated event bit
transition is trne, a positive transition oceurs in the operation summary bit. After
power on, the enable mask is setto 0.

The STATus:OPERation? query reports and clears the contents of the operation
event register. Reading an event register has the effect of clearing its contents.
The decimal value that is returned is the summation of the decimal value {bit
weight) of the individual bits that have been set. After power on, the contents of
the event register is cleared.

The STATus:OPERation:NTRansition command sets the contents of the negative
transition filter of the operation register structure. The negative transition filter
specifies which bits in the operation condition register, that make a negative
transition {1 «> 0), set the corresponding bit in the operation eveni register.

For example, when you set hit 2 in this filter, it will set bit 2 in the operation event
register at the time bit 2 in the operation condition register is reset (changed from
1 to 0). After power, on the contents of the negative transition filter is set to
#HO0QC.
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The STAYus;OPERation:PTRansition command sets the contents of the positive
transition filter of the operation register structure. The positive transition filter
specifies which bits in the operation condition register, that make a positive
transition (0 ->.1), set the corresponding bit in the operation event register. For
example, when you: set bit 2 in this filter, it will set bit 2 in the operation event
register at the time bit 2 in the operatfion condition register is set {changed from
to 1) After power, on the contents of the negative transition filter is set to #H7FFF.

The bits have the following vaiue and meaning:

BIT DECIMAL | MEANING:
NUMBER VALUE

0 1 CALibrating (performing a calibration).
2 4 RANGing {currently autoranging, autosetting).
3 8 SWeEeping (busy with acquisition).

5 32 Watting for TRIGger {INITiated).

8 256 Instrument is in the digital mode.

9 512 Pass/Fail status {(bit 10) is valid.

10 1624 Pass/Fall status; 1 = test has failed.

other | ] Not used. Zero is returned —---—-
Example:

Send — STATUs : OPERation:CONDition?
Requests for operational condition.
Read ¢ 4
The returned value 4 equals bit 2 set (instrument is currently autoranging}.
Send — STATus:OPERation:ENABIe 4
Enables report of bit 2 {RANGIng) in operational eveni register.
Send — STATus :OPERation:NTRansition 0O
Disables all bit reports from 1 10 0.
Send —» STATus : OPERation: PTRansition 4
Enables report of "Autoranging started” (0 -> 1).
Send - STATus :OPERat ion: BEVENL?
Requests for operational event.
Read ¢ 4 :
The returned vaiue 4 equals bit 2 set (instrument has started autoranging).
Send — STATus:0PERation:PTRansition O
Disables all bit reports from 0 to 1.
Sand — STATuz:OPERation:NTRangitvion 4
Enables report of "Autoranging stopped” {1 -> 0).
Send — STATus : OFERation; EVENT?
Requests for operational event,
Read ¢ 4
The returned value 4 equals bit 2 set (instrument has stopped autoranging).
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STATus:PRESet

Syntax: STATus:PRESet

Description:

he PRESet command is used to set the status data structure in such a way, that
device-dependent events are reported at a higher ievel through the mandatory
part of the status reporting mechanism. The PRESet command affects only the
enable registers and the transition fiters for the device-dependent status data
struciures. PRESet does not clear any of the event registers..

Note:  Bit 15 of the 16-bit registers in the Status system is not used and remains
zero. Bit 15 always refurns zerc when reading these registers.

The following table defines the effect of STATus:PRESet:

STATUS REGISTER L FILTER / ENABLE PRESET VALUE
OPERation ENABIe 0000 hex.
PTRansition 7FFF hex.
NTRansition 0000 hex.
QUEStionabie ENABIe (000 hex.
PTRangition TFFF hex.
NTRansition 0000 hex.
Example:

Send — STATus: PRESet Presets the status registers as indicated above.
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STATus:QUEStionabie:CONDition?
STATus:QUEStionable:ENABIe
STATus:QUEStionable[:EVENt]?
STATus:QUEStionable:NTRansition
STATus:QUEStionable:PTRansition

Syntax: STATus:QUESHonable:CONDition?
STATus: QUESHonable:ENABIe <NRf>
STATus:QUEStonable[; EVEN?
STATus:QUEStionable:NTRansition <NRf>
STATus:QUEStonable:PTRansition <NRf>

<NRf= Range from 0 tc 32767.

Query form: STATus:QUEStionabie:ENABle?
STATus:QUEStionable:NTRansition?
STATus:QUEStionable:PTRansition?

Response: <NRi>

Description:

The STATus:QUEStionabie:CONDition? query reports the contents of the
guestionabie condition register. Reading a condition register has no effect on its
contents. The decimal value that is returned is the summation of the decimal
value (bit weight) of the individual bits that have been set.

The S8TATus:QUEStionable:ENABle command sets the contents of the
questionable event enable register. Setting a bit in the.event enable register
altows a frue condition in'the event register to be reported in the summary bit in
the status byte register (STB). [fa bit is 1 in the enable register and its associated
event bit transition is true, a positive fransition occurs in the questionable
summary bit. After power on, the enable mask is set to 0.

The STATus:QUEStionable? query reports and clears the contents of the
questicnable event register. Reading an event register has the effect of clearing
its contents. The decimal value that is returned is the summation of the decimal
value (Dit weight) of the individual bits that have been set. After power on, the
contents of the event register is cleared.

The STATus:QUEStionable:NTRansgition command sats the conients of the
negative transition filier of the questionable register structure. The negative
transition fitter specifies which bits in the questionable condition register, that
make a negative transition (1 -> 0}, set the corresponding bit in the questionabie
avent regisier,

For example, when you set bit 2 In this filter, it will set bit 2 in the questionable
event register at the iime bit 2 in the questionabie condition register is reset
(changed from 1 to 0). After power, on the contents of the negative transition filter
is set to #H0000.
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The STATus QUEStionable:PTRansition command sets the contenis of the

positive transition filter of the guestionable register structure. The positiver

transition filter specifies which bits in the questionable condition register, that
make a posiive fransition (0 -> 1), set the corresponding bit in the guestionable
event register. For example, when you set bit 2 in this filter, it will set bit 2 in the
questionable event register at the time bit 2 in the questionable condition register
is set (changed from 0 to 1). After power, on the contents ¢f the negative transition

filter is set to #H7FFF.

The bits have the following value and meaning:

BIT DECIMAL | MEANING:
NUMBER VALUE
0 1 Digital sample value is clipped at max. or min.
during VOLTage caicuiation.
4 16 TEMPerature too high or too low.
8 256 Calibration is not successfully completed,
8 512 A 500 input terminator is overloaded.
14 16384 Unexpecied parameter in measurement
instruction.
other | e Not used. Zerc is returned ~--------
Exampie:

Send —» §TATUS : QUESE ionable: CONDition?
Requests for quastionable condition.

Read ¢ 16

The returned value 16 equals bit 4 set (iemperature too high/iow).
Sendl STATUS : QUESS Lonable : ENABle 16

Enables reporn of bit 4 {TEMPerature} in questionable event register.
Send - STATus: QUESticnable:NTRansition ¢

Disables all bit reports from 1 1o C.
Send — STATus : QUESt ionable: PTRansition 16

Enables report of "TEMPerature too high/iow" (G -> 1).
gend - STATue : QUESticnable EVENL? P

Requests for questionabie event.

Read ¢ 16

The returned value 16 equals bit 4 set (femperature too high/low).
Send — PATUS : QUEStionabie: PTRansition 0

Disables all kit reports from 0 to 1.
Send — STATUS 1 QUEStionable :NTRansition 16

Enables report of "TEMPerature within allowed fimits” {1 ->0).
Send — STATus : QUESticonable:EVENL?

Requests for questionable event.

Read ¢ L6

The retutned value 16 equals bit 4 set (TEMPerature okay).
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STATus:QUEue[:NEXT]?

Syntax: STATus: QUEUe[:NEXT}?
Response: <error_numbers,"<error_descriptions"

<@rror_number> A predefined number. 1§ 0 (zero) is refurned,
there are no errors in the queue.

<arror_description= A short description of the error. When there
are no errors in the gueue, the description is
“No error’.

Description:

The STATus:QUEuUe? guery reports the next event from the error/event queue
and removes this event from the queue. The error queue is a "First-ln First-Out"
(FIFQ} gueue, Therefore, the error query returns the oidest error. Once an error
is read, it is removed from the gueue and the next error message is made
available. STATus:QUEWe? is the alias of the SYSTem:ERRor? query. If the
queue is empty, the instrument responds with:

0,"No error®

The error/fevent gueue has space for 20 messages. If there are more messages
than the gueue can hold, it will overfiow. The oldest messages stay in the gueue,
but the most recent message is discarded and the lalest message is written in its
place. When the event/error queue overflows, the last position in the queue is set
to:

-350,“Queue overflow”

The errot/event queue is cleared:

& After power on.

® When *CLS is received.

® ‘When the last error in the queue is read.

Example:

Send -y STATus : QUEu=7?
Read ¢ -222, "Data out of range®
The error number is -222 and the meaning is "Data out of range”.
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SYSTem:BEEPer .
SYSTem:BEEPer:STATe

Syntax: SYSTem:BEEPer

5YSTem:BEEPer:STATe <Booiean:
Query form: SYSTem:BEEPerSTATe?
Response: 011

0 Beeper disabied.

1 Beeper enabled.

Description:

The SYSTBEEP command causes a beep of about 1 second to be generaied by
the instrument, even if the SYSTem:BEEPer:8TATe is OFF.

The SYST:BEEP:STAT command enables or disables the beepar of the
instrument. If the STATe is furned OFF, no instrument conditicn will cause an
audible beep 1o be emitted.

A%ter,_a *RST command, the beeper is furmned on.

Example:
Send ~» SYSTem: ERRor? Reads the error queue.
Read ¢— error_number, "ervor_description®
TF error anumber = [ THEN
send - SYSTem: BEEPexr Beeps on error.
HND TF
Send — SYSTem: BEEPer: STATe OFF Turns automatic beeper off.
Send — SYSTen: BEEPer Generates a beep.

Front panel compliance:

The SYSTem:BEEPerSTATe command i ihe remote equivalent of the front
panel BEEF ON OFF option of the UTILITY menu.
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SYSTem:COMMunicate:SERial: CONTrol:DTR
SYSTem:COMMunicate:SERial: CONTrol:RTS

Syntax: SYSTem:CCOMMunicate:SERialkCONTrol:DTR ON | STANdard
SYSTermn:COMMunicate: SERial: CONTrol:RTS ON | STANdard

ON ~ Selects the "3 wire” option. The DTR or RTS fine is
always asserted.

STANdard  Selects the "7 wire” aption,

Query form: SYSTem:COMMunicate:SERIial:CONTrel:DTR?
SYSTem:COMMunicate:SERial:CONTrol:RTS?

Response: ONI{ STAN
ON *3 wire" DTR/RTS control,
STAN "7 wire® DTR/RTS control,

Descriplion: :

Conirols the DTR (Data Terminal Ready) or RTS (Request To Send} ling of the
ElA-232-D (R8-232-C) interface. This command has the same effect as seiecting
"3 wire" ar 7 wire” via front panet control, The RTS {Request To Send) line control
is coupted to the DTR (Data Terminal Ready) kne control.

After a *RST command, the DTR/RTS control remains unchanged.

After power on, the oscilloscope is in its local state (controiled via front panel).

GR command SCPI command
remote
re&}oge iocal IEEE
state state state
LOCAL key LOCAL key
GL command GTL/rti code

577228

Figure 4.1 Local/remote controf

Example:

Send — SYSTem: COMMunicate: SERial: CONTrol :DTR ON  Selects the "3
wirg" control.

Front panel compliance:

The 8YSTem:COMMunicate:SERial: CONTrol command is the remote equivalent
of the front panet REMOTE SETUP - RS232 SETUP option of the UTILITY menu.
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SYSTem:COMMunicate:SERial[:RECeive]:BAUD
SYSTem:COMMunicate:SERial:TRANsmit:BAUD
SYSTem:COMMunicate:SERial[:RECeive]:BITS
SYSTem:COMMunicate:SERial: TRANsmit:BITS
SYSTem:COMMunicate:SERial[:RECeive]:PACE
SYSTem:COMMunicate: SERial: TRANsmit:PACE
SYSTem:COMMunicate:SERiai[:RECeive]:PARity[: TYPE]
SYSTem:COMMunicate:SERial: TRANsmit:PARIity[: TYPE]

Syniax: 8SYS&Tem:COMMunicaie:SERIal[:RECeivel:BAUD <baudrate>
SYSTem:COMMunicate: SERial TRANsmiE:BAUD <baudrate>

<baudrate> 75111011501300160011200124001 480019600 )
[ 19200 | 38400 | MIN | MAX

SYSTem:COMMunicaie: SERial:RECeive] BITS 7 1 8
SYSTem:COMMunicate:SERiat TRANsmit:BITS 718

8YSTem:COMMunicate:SERiall;RECeive PACE XON | NONE
SYSTem:COMMunicate:SERial: TRANsmit:PACE XON | NONE

XON - Enables the X-on/X-off handshake.
NONE Disables the X-on/X-off handshake.

SYSTem:COMMunicate: SERial[:RECeive. PARItyf: TYPE]

EVEN | ODD | NONE
8YSTem:COMMunicate:SERiab TRANsmit: PARItyl: TYPE]

EVEN | ODD | NONE

Query form: SYSTerm:COMMunicate:SERial[:RECeive:BAUD? [MIN | MAX]
SYSTem:COMMunicate: SERial: TRANsmit: BAUD? [MIN | MAX]

Response: 7511101 150130016001 1200124004800 968001 18200 | 38400
If MINimum was specified, 75 is returned.
If MAXirmum was specified, 38400 is returned.

Query form: 3YSTem:COMMunicate:SERial[:RECeive]BITS?
SYSTem:COMMunicate:SERiaL TRANsmit:BITS?

Response: 718
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Query form: SYSTem:COMMunicate: SERial:BECeive]:PACE?
: 8YSTem:COMMunicate:SERial, TRANsmit.PACE?

Response:  XON | NONE
XON - X-on/X-off handshake enabled.
NONE No X-on/X-off handshaking.

Query form: SYSTem:COMMunicate: SERial[:RECeive]:PARIty[ TYPE]?
' 8YSTem:COMMunicate: SERial: TRANsmitPARity[ TYPE]?

Response: EVEN | ODD | NONE

Description:

BAUD sets the baudrate of the ElA-232-D {RS«ZSE»C) interface for both the
receive and transmit channel.

BITS sets the number of data bits of the EIA-232-D (R8-232-C) interface for both
the receive and transmit channel. Instead of 7, MINimum can be specified.
Instead of 8, MAXimum can be spacified. The number of stop bits is always one.
If 7 data bits are specified and the parity iype is NONE, an execution error is
reported.

PACE sats pacing {(XON-XOFF} or no pacing at all (NONE) of the EIA-232-D
{RS 232-C) interface for hoth the receive and transmit channel,

PARIity sets the parity type of the ElA-232-D (RS-232-C) interface for both the
receive and transmit channel. The parity type can be even {EVEN), odd {ODD},
or no parity at all (NONE). If the type of parity is NONEE and the number of data
bits is 7, an execution error is reported.

After a *RST command, the interface setiings remain unchanged.

Example:

Send — SYSTem: COMMuniicate: SERial :BAUD 1200 Baudrate becomes
1200.

Sand —» 3YSTem: COMMunicate: SERi21:BITS & Number of data bits
becomes 8,

Send — SYSTen: COMMunicate:SERial: PACE XON XON becomes true.

Send - SYSTem: COMMunicate: SERial PARity EVEN Parityiypebecomes
EVEN.

Front panel compliance:

The SYSTem:COMMunicate: SERial commands are the remote equivalent of the
front panel REMOTE SETUP - R$232 SETUP aption of the UTILITY menu.
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SYSTem:DATE
Syniax: SYSTem:DATE <year>,<month> <day>
<years <NRf= | MINimum [ MAXimum
Range from 1992 to 2091,
<month> <NRf= | MINimum | MAXimum
Range from 1 to 12.
<day> <NRf> | MINimum | MAXimum

Range from 1 to 31.

Query form: SYSTem:DATE? [MINimum | MAXimum , MINimum | MAXimum,
MiNIimum | MAXimum]

Response: <ysar><month>,<day>

The date values returned are of type <NR1>. If MINimum was
specified, the lowest possible value is returned. if MAXimum was
specified, the highest possible value is retumed.

Bescripiion:

The SYSTem:DATE command programs the date of the instrument by specifying
the year, month, and day. The date values are rounded to the nearest integer
value. The <year> parameter consists of a four-digit number, e.g., 1994, The
current date is not changed after a *RST command.

Example:

Send —» SYSTem:DATE 1994,4,5 Sets the system date to April 5, 1984.
Send —» SYSTem: DATE? MAX, MAX, MAX Queries for the max. values possibie.
Read ¢~ 2091,12,31 Reads December 31 of the year

2091,

Front panel compliance:

The SYSTem:DATE command is the remote equivalent of the UTILITY - CLOCK
- yy:mm:dd softkey menu.
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SYSTem:ERRor?

Syniax: SYSTem:ERRor?
Response: <efrror_numbers, <error_description>*

<grror_number> A predefined number. if 0 (zero) is returmed,
: there are no errors in the gueue,

<error_descriptions A short descripiion of the error. When there
are no errors in the gueue, the description is
"No arror".

Pescription:

The SYSTem:ERRor? query reports the next event from the errorfevent gueue
and removes this avent from the gueue. The error queus is a "First-in First-Out®
(FIFO) queue. Therefore, the error query returns the oldest error. Once an error
is read, it is removed from the gueue and the next error message is made
available. SYSTem:ERRor? is ihe afias of the STATus:QUEue? query. If the
queue is emply, he instrument responds with:

0,“No errot”

“The errorfevent queue has space for 20 messages. If there are more messages

than the queue can hold, it wili overfiow. The cidest messages stay in the gqueue,

but the most recent message is discarded and the latest message is written in its

piace. When the event/error queue overfiows, the last position in the queue is setto:
~350,"Queue overfiow”

The error/avent queus is cleared:

& Afier power on.

® When *CLS is received.

& When the last error in the gqueue is read.

Exampie:

Send — SYSTem: ERRor?
Read ¢— ~222, "Data out of range’
The error number is -222 and the meaning is "Data out of range”.
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SYSTem:KEY
Syntax: SYSTem:KEY <NRf> | MINimum | MAXimum
<NRi> Reference number to a key:
1.2,3.4, 5,6 softkey-1 {fop} to sofikey-6 {bottom)
101, 102, 103, eic.. top row of keys {left to right}

801, 802, 803, etc.:  bottorn row of keys (left to right)
MINimum Specifies the smallest kay number.
MAXimum  Specifies the largest key number.
Query form: SYSTem:KEY? [MIN%mufn F MAXImum) '

Response: <NR1»

<NR1> Reference number of the last key for which pressing
was simulated.

If MINimum was specified, the minimum possible key number is
returned.

i MAXimum was specified, the maximum possible key number is
returned.

Description:

The SYSTem:KEY command simulates the acticn of pressing a front panrel key,

specified by the rounded integer value of the key number.

The 8YSTem:KEY? query returns the key number corresponding to the last key

that was pressed. A value of -1 indicates that no key was pressed since power on

or after a *RST command. If the URQ (user reguest) bit in the standard Event

Status Register (ESR) is set, a key on the front panel has been pressed. This

URQ bit can be used to signal the event of pressing a key on the front panel fo

the controller.

Note:  With this command the pressing of one key at the same time is-simulated,
A combination, e.g., STATUS + TEXT OFF at the same time, cannot be
simulated. The command execution is finished directly. However, the
actions that take piace in the insirument as a resuft of a SYSTemKEY
command, can last fonger. A SYSTem:KEY command cannot be
synchronized by sending a WAl or *OPC? immediately thereafter.
Example: SYSTerm:KEY 101, WAl continues program execution

immediately (*WAI ignored), although the AUTOSET
{= key 101) siiff continues for a few seconds.
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FRONT PANEL KEY  <NR1» FRONT PANEL KEY  <NR1> EXCEPTIONS

Soltkey 1 {top) t VERT MENU 504

Softkey 2 2 AVERAGE 507

Softkey 3 3 TRIG 1 804

Softkey 4 4 TRIG2 807

Softkey 5 5 TRIG3 610

Soitkey § {patiom) 6 TRIG 4 613 | EXT TRIG for PMI3N0A

AUTOSET 0

CAL {no effect) 102

SETUPS 103 AMPLmv (A) CHI 70z

UTILTY 104 AUTO RANGE CH1 703

ANALOG 106 CHt + CH2 704

ACQUIRE 107 AMPLmv (4] CHZ 705

SAVE 108 AUTO BANGE CHZ 708

RECALL 108 INV CHZ 707

MEASURE 110 AMPLmv (&) GCH3 708 onty for PM3384A-94A

WATH i AUTORANGE CH3 - 700 AMPL for PM33B2A-82A
and PM33x0A

DISPLAY 112 CH3 + CH4 710

HARD COPY 113 AMPLmv (&) CH4 7H only for PM3384A-B4A

AUTO RANGE  CH4 712 AMPL for PM3382A-02A
STATUS (LOCAL} 201

CURSORS 204 INV CHe 713
TRIGGER 208
MAGNIFY («t) 210 TEXT OFF 801
MAGNIFY () 211 AMPLV(W) CH1 802

ON CHi 8O3
RUNISTOP 309 ACDGIGND  CHT 804
AUTO RANGE 310 AMPLV(¥} CH2 805
SINGLE_ARMED 311 ON CHz 806

ACIDC/GND  CH2 807
DTB 402 AMPLY({W) CH3 808 | onlyfor PM3384A-04A
DTB TIME/DIV 6 (<) 403 ON CH3 809
DTBTIMEDN ns () 404 ACDCIGND  CH3 810 | AC/DC for PM33B2A-924
T8 MODE 408 AMPLu(W) CH4 811 ¢ only for PM33B4A.94A
TIME/DIV VAR s () 410 oN CHe 812 | TRIG VIEW for PM33x0A
TIME/DIV VAR ns () 414 ACIDC/GND  CH4 813 | AC/DG for PM33824-92A

and PM33x0A

Table 4.3  Reference number for front panel keys

Notes: « Simulation of pressing the CAL key (102) is not useful, because
calibration is only done when pressed for 2 seconds.
= Simulation of pressing the HARD COPY key (113} is only usefu,
when the RS-232-C interface is selected as culput connection,
«  Channel 3 (CH3} not applicable for PM35x0A.
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Example 1:

Send — 8YSTem: KEY 101 Simulates the pressing of AUTOSET.
Send — SYSTem: KEY?

Read < 101 Returns the last key simulation.
Exampie 2:

Send —» *RST Resets the instrument. _

Send — DISPlay:MENU UTIL Enables UTILITY softkey menu.
Send — SYSTem:KEY 2:KEY 5;KEY 4 Selecis the opticns PROBE, PROBE

CORR, 10:1.
Send —» DISPlay :MENU: 37ATe OrF  Disables UTILITY softkey menu.
In this exampie the probe correction factor for input channet 1 is set at 10:1, using
the softkey menu UTILITY.

Front panel compliance:

The SYSTem:KEY command is the remote eguivalent of pressing all front panel
keys.
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SYSTem:SET
Syntax: SYSTem:SET <indefinite_biocks
Query form: SYSTem:SET? [<node_nr> | MINimum | MAXimum]

<node_nr> A number specifying which node settings. The
- foliowing nodes are supporied:

0 End node indicator.

1121314 Channel 1 {MINimum) / 2/ 3/ 4 settings
14 Probe scale settings

15 Common vertiical settings
18 Horizontal setiings

17 Main timebase settings

18 Detayed time base settings
19 Event trigger delay settings
20 SCPI trigger source

32 - Cursor seftings

33 Cursor autosearch settings
49150 MEASurement 1/2 settings
51 Pags/Fail test settings

65166  MATH1/2 settings
80 Display settings

81 Trace intensity settings
82 Display trace position seftings
96 Setup iabel text

112 Autorange setlings
128 Real-time clock settings
240 Sarvice (factory} settings (MAXimum)

Responsge: <indsfinite_block>

Description:

The SYSTem:SET command programs the instrument to & complete or partial
instrument setup {defined by a node number) using the instrument settings that
were previously retrieved with the SYSTem:SET? query. The instrument setiings
are binary settings (bits and bytes) that are changing dynamicaily. In addition,
various settings are interdependent, even settings divided across different nodes.
For these reasons, instrument setfings must not be changed individually.
Appendix E summarizes which instrument settings belong to which node.

¥ the <node_nt> doesn't exist, the error message -222 "Data out of range;
reserved for future use” is generated. If the <node_nr> is not applicabie for this
instrument, the error message -222,'Data out of range; reserved for combi
instrument” is generated.
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Limitations:

For the PM33x0A CombiScope instruments:
- input channel 3 {CH3) is not applicable.
- Input channel 4 {CH4) is limited to external trigger view.

Example:

Send — SYSTem: SET? 32 Queries for cursor instrument settings.

Read ¢ <curs_setup> Reads cursor instrument settings.

Send —» SYSTem: SET? Queries for all instrument seftings.

Read ¢ <gettings> Reads all instrument settings,

Send - SYATem: SETSE Sends the header plus a space without
message termination (EO off).

Send — <settings:s Sends all instrument settings, plus

message termination (EOI on).
Programming tip:

The number of <settings:> bytes can be determined from the second byte of the

returned <settings> information iself. A nods is always built up as foliows:
<node_nr> <node_length> <first_byte> ... <last_byte>

The second <node_length> byte indicates the number of bytes to follow.

It no <node_nr> was specified ihe number of bytes must be determined while

reading the <settings>.

Front panel compliance:

The 8YSTem:SET? query followed by the SYSTem:SET command gives a
rernote possibility to save and recall complete or partial instrument setups.
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SYSTem:TIME
Syntax: BYSTem: TIME <hours,<minute>,<second>
<hours <NRf> | MiNimum | MAXimum
Range from 0 1o 23.
<minuies> <NRf> | MINimum | MAXimum
Hange from 0 to 59.
<second> <NRf> | MINimum | MAXimum

Range from ( to 58.

Query form: SYSTern:TIME? [MINimum | MAXimum , MINimum | MAXimum |
MINimum § MAXimum]

Response: <hour> <minute> <second>

The fime values retumed are of type <NR1=. H MINimum was
specified, the lowest possible value is retumed. If MAXimum was
specifiad, the highest possible value is retumed.

Deseription:

The SYSTem:TIME command programs the real-time clock of the instrument by
specifying the hour, minute, and second. Only a 24-hours time format is
supported. The current time is not changed after & *RST command,

Example:

Send —» 8YSTem: TIME 11,22,3

(W8]

Send —» SYSTem: TIME? MAX, MAX, MAX

Read ¢~ 23,59,59%

Front panel compliance:

Sets the system time to 11
hours + 22 minutes + 33
seconds, Le.: 11:22:33.
Queries for the max. vealues
possible.

Reads 23 hours, 59 minutes,
59 seconds,

The SYSTem: TIME command is the remote equivalent of the UTILITY - CLOCK

- hh:mm:ss softkey menu.
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SYSTem:VERSIion?

Syntax: SYSTem:VERSion?
Response: YYYY.V
YYYY The year number of the SCP! version.
v The approved revision anber within the year.

Description:

Reports the version of the SCPI command set to which your instrument complies.
The year and revision number within that year is returned, e.g., 1292.0.
The *RST command dogsn’t change the current SCPI version.

Example:

Send — SYSTam: VERSion?
Read ¢— 1982.0




COMMAND BREFERENCE 4 -109

TRACe:COPY
Syntax: TRACe:COPY <destination_trace> <source_irace>
Alias: DATA:COPY <destination_trace> <source_traces>
<source_irace> CHn i Mi_n
<destination_irace> Mi_n
n=1.4
i=1. 8 {standard memory)
i=1.. 50 {extended memory}
Description:

Copies & trace from one trace memory (source) io ancther {destination). The
contents of the <source_trace> is copied {0 the «<destinaticn_trace>. The trace
administration data is copied as well. If the oscilloscope is in the analog mode,
error -221 "Settings conflict;Digital mods required” is generated.

Nofe:  If the <source> frace is being built, the copy action lakes place after
completion of the source trace.

Limnitations:

For the PM33x0A CombiScope instruments:

- CH3 and Mi_3 is not applicable.

- CH4 is the external trigger view channel, so:
« EXTernal is the alias for CH4.
+ Mi_E is the alias for Mi_4.

Example:

Gend - *RST Resets the instrument.
Send — SENSe:FUNCTLion "XTIMe:VOLTage2"” Switches channel 2 on.
Send - TRACe :COPY M1_2,CHI The result is that the

trace memories of
channel 1 and 2 copied
toMi_1andM1_2
respectively.

Front panel compliance:

The TRACa:COPY command is the remote egquivalent of the front panel COPY
option of the SAVE menu.
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TRACe[:DATA]

Syntax: TRACeDATA] <destination_trace> , <NRf> | <definite_block>
Alias: DATA[:DATA] <destination_trace> , <NRf> | <definite_block>
<destination_trace= Mi_n
n=1.4

<NRf>

<definiia_block>

i=1. 8 (standard mamory)
P=1.. 50 (extended memory)

Constant value:

- Range from -128 fo +127 {1 byle trace
points}.

- Range from -32768 to +32767 (2 byte
trace points).

The format of the block data is as follows:

#nx..xfh,. . .. b s <NiL>
! T Newline code
checksum cver all irace bytes
| trace sample data bytes
‘ frace data format byte
! number of trace bytes (fbb...bbs)
| number of digits of x.x
Notes: - [If =8 decirmal, each trace sample is one byle (8 bits).

- If f=16 decimal, each trace sample is two bytes (16 bits), i.e., most
significant byte (msh) + least significant byte (1sb).

- The checksum is done over all trace sample daia bytes by adding the
bytes one by one as follows: SUM = (SUM + byte N)MOD256

Query form: TRACe[:DATA]? «<source_trace>

<sourece_irace>

Response: <definite_block>

Limitations:

CHn I Mi_n

n=1.4
i=1. 8 (standard memory)
i=1.. 50 (extended memory)

For tha PM33x0A CombiScope instruments,
- CH3 and Mi_3 is nct applicable.
- CH4 is the external trigger view channel, so.

+ EXTernal is the allas for CH4.

+ Mi_E is the alias for Mi_4.
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Description:

The TRACe? query reads a binary trace block from channel acquisition memory
(CHT to CH4) or from register memory (M1 to M8 for standard memary and M9
to M50 for extended memory). The TRACe command writes a binary trace block

to register memory (M1 tc M8 for standard memory and M@ to M50 for extended
memory).

A specified constant can also be writien into trace register memory. f a constant
is specified, the rounded signed constant value is copied to all trace points in the
register memory.

Trace data can only be read when the frace memory is not empty. The internal

trace administration data is not affected. If the length of the trace block doesn’t

match the length of the destination register, the following happens:

€ [ the destination register is longer, the remainder of the destination register is
not affected.

@ |f the destination register is shorter, the remainder of the trace block is
ignored.

In both cases no error is reported.

It the oscilloscope is in the analog mode, error -221 "Settings conflict;Digital mode

required” is generated.

Note:  If the queried frace is being buill, the query action will take place after
completion of the building process. To cancel running acquisitions, use
the ABORt command.

As an example the format of the biock data of a trace of 512 "16-bit” samples is
shown:

irace byles

#41026 «18><msb 1> <lsb 1> . .. «msb 512> <ish 512> <chacksum> <Nl>

L I § 13 L |

1 L trace sample 512

frace sample 1

hvte with decimal value 16
number of trace bytes {1028}
number of digits of 1026

Example 1:

in this program example a trace Is read from the actual signat at input channel 1.
The received data block is converted o an array of voltages. This program
example works for fraces of 512 samples, consisiing of 8 bits (1 byte) or 16 bits
{2 bytes) samples.

Send — *RGT Resets the instrument.

Send —» CONFilgure:AC (81) Cenfigures for AC-RMS.
Send «» INITiate Initiates single acquisition.
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W ’
Send —> *WAT Waits for end of acquisition.

Send — TRACe? CHI Requests channel 1 trace.
Read & <block_data> Reads channel 1 trace.

Determine nr.of.samples from <block_datax.

Send — SENSe:VOLTage: RANGe : PTPeak?  Queries peak-to-peak.

Read ¢ <peak-to-peaks> Reads peak-to-peak.
Send ~» SENSe: VOLTage :RANGe : OFFSet ? Queries offset.
Read ¢ <offset> Reads offset,

IF (sample is 1 byte) THEN
FOR 1 = 1 TO nr.of.sanmples
Deternine traceli) value from <block_datasx.

IF traceli) = 127 THEN trace{i) = trace{i) - 256
sample (i} = trace(i) / 200 % <peak-to-peaks» - <oifsets
NEXT 1 '

BLSE (sampie is 2 byvtes)
FOR 1 = 1 TO rr.of.samples
Determine msh of trace(l) value from <block_datax>.
Derermine lab of tracel{i) value from <block datax>.

IF meb < 128 THEN trace(i) = msb x 256 + lsb

ELSE trace(i) = {(msb - 258) % 256 + lsb

sample(iy = trace(i) / 51200 « <peak-to-peak> - <ofizets
NEXT 1
END TF

Note:  For an expianation plus a program example about "Conversion of trace
data", refer to section 3.4.3.

Example 2:

Send — FORMat INTeger, § Number of trace point bits becomes 8.

Send — TRACe M1_2,5 All frace points of trace 2 of memory
register 1 are setto the valus 00000101 {bit
valie =4 + 1}

Send — FORMat INTeger, 16 Number of trace point bits becomes 16.

Senid — TRACe M2_3,1025 All trace points of frace 3 of memory

register 2 are set o the vaiue
000001 600000000 (bit value = 1024 + 1).

Front panel compliance:

The TRACe command is the remote equivalent of the front panel SAVE ACQ TO
MEMORY option of the SAVE menu. The TRACe? query is the remote equivalent
of the front panel RECALL REGISTER MEMORY option of the SAVE menu.
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TRACe:POINts

Syntax: TRACe:POINts <source_trace» [,<acquisition_iength>]

Alias: DATA:POINts <source_traces [ <acquisition_length>]
<gburca_trace> CHn I Mi_n

n=1.4
i=1. 8(standard memory)
i=1 .. 50 (extended memoty)

<acquisition_length>  <NRf> | MiNimum | MAXimum

<NRf> ) 5121204814096 | 8192
{standard memory)
512181921 168384 | 32768
{extended memory)
Notes: - 512 is the default value.
- 8192 (standard) and 32768
{extended) not applicable for

PM33x0A,
MINimum Length becomes 512 points.
MAXImum Length becomes 8192, if no extended

memory is available.
lLength becomes 32768, if extended
memory is available.

Guery form: TRACe:POINts? <source_trace> [MINimum | MAXimum]
<gource_trace> CHn | Mi_n

=1.4
=1 .. 8 (standard memaory)
=1.. 50 (extended memory)

If MINimum was specified, the minimum possible trace length is
returned.

¥ MAXimum was specified, the maximum possible trace length is
retumed.

Response: <acquisition_length>
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Description:

Defines the trace length (number of trace points) for all traces. The acquisition
length and the tength of ali internal traces is programmed to the value specified
in <acquisition_length>. {f the <acquisition_iength} parameter is omiited, the
default value of 512 is assumed. If the oscilloscope is in the analog mode, error -
221 "Settings conflict; Digital mode required” is generated.

Limitations:

For the PM33x0A CombiScope instruments:

- CH3 and Mi_3 is not applicable.

- GH4 is the external trigger view channel, so:
* EXTernal is the alias for CH4.
* Mi_E is the alias for Mi_4,

Coupled values:

There exisis a coupiing between programming of the sweep time and the number
of frace points {(acquisition length}. The coupling is one way, i.e., the sweep time
changes if the acquisition iength changes.
Example:

The number of trace points is 2048.

- Send — SENSe:SWEep TIME .04

The sweep time becomes 40.9 ms.

- Send — TRACe:POIiNis M1_1 4096

The number of frace points becomes 4096.

- Send — SENSe:SWEep:TIME?

The response is B19E-04, which means that the sweep fime was doubled to

81.9 milliseconds.

CAUTION: if the acquisition length is programmed to a different value, all
acquisition and register trace memories are cleared. So, ali
previously defined traces are lost!

Example:

Send — TRACe : POINts CHL, 8192 Number of trace points for all
frace memories  becomes
8192.

Send — TRACe? M2_3 Requests M2_3 trace.

Read ¢ <block_data> Reads M2_3 trace.

Front panel compliance:

The TRACe:POINts command is the remote equivalent of the front panel ACQ
LENGTH option of the T8 MODE menu.
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TRIGger[:SEQuence[1]]:FILTer:HPASs:FREQuency
TRIGger[:STARt]:FILTer:HPASs:FREQuency
TRIGger[:SEQuence[1]]:FiLTer:HPASs:STATe
TRIGger[:STARt]:FiLTer:HPASs:STATe

Syniax:

Alias:

Query form:

Alias:

Response:

Query form:
Alias:

Response:

TRIGger:8EQuence[1]]:FiLTer:HPASs:FREQuency <NRf>
[ MINimum | MAXimum
TRIGget[:SEQuence[1]]:FIl.Ter:HPASs:STATe <Boolean>

TRIGger[:STARI]:FILTerHPASs:FREQuency <NRf>
| MENimum | MAXimum
TRIGger[:STARI:FILTerHPASs: STATe <Booleans

<NRf> The cutoff frequency expressed in hettz. The only
possible value is 30000, which defines HF-reject (LF-
pass).

<Bootean> 01 QFF Sets high-pass filter off.
110N Sets high-pass filter on.

TRIGger:SEQuence[1]:FILTerHPASs: FREQuency?
MiNimum | MAXimum

TRIGge:STAR:FILTer: HPASs:FREQuency?

MiNimum | MAXimum
3.00E+04 | 1.00E+08 | 2.00E+08
3.00E:04 Fixed cutoff frequency of 30 KHz (MINimumj.

1.00E+08 Bandwidth of 100 MHz
{MAXimum for PM338xA).

2.00E+08 Bandwidth of 200 MHz
(MAXimum for PM338xA).

TRiGge::SEQuencel1]]:FiLTer:HPASs:8TATe?

TRIGger:SEQuence(1]:FILTer:HPASs: 8TATe?

Gl1
O Low-pass filter active.
1 High-pass filter active {HF-reject).
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Description:

The TRiGger:FiLTer:HPASs:FREQuency command sets the MTB cutoff frequency
always at the fixed value of 30000 Hz {all values are rounded to 30 KHz).

The TRiGgerFlLTerHPASs:STATe command activates (ON)} or deactivates
(OFF) the MTB high-pass filter.

Activating the MTB high-pass filter:

- automatically deactivaies the MTB low-pass filter,

- seis the high-pass cutoff frequency at 30 KHz (HF-reject).
- sets the low-pass cutoff frequency at 0 Hz.

DeActivating the MTB low-pass filter;

- auiomatically activates the MTB low-pass filter.

- sefs the high-pass cutoff frequancy at bandwidth (100/200 MHz).
- seis the low-pass cutoff frequency at 0 Hz (DC coupling).

After a *RST command, the high-pass filter is OFF.

Note:  The following coupling exists between programming the cutoff frequency
and (dej-activating the low-pass or high-pass filter:

| FILTER

FREQUENGY i LOW-PASS ON 3 HIGH-PASS ON ]
4] Hz DC coupling HF-reject F
10 Hz AC coupling HF-reject
30 Kz | LF-reject i HF-reject

Example:

Send — TRIGger:FILTer : HPASs 1 STATe ON Sets High-Pass filter on

(HF-reject).
Automatically switches
Low-Pass fitter off.

Front panel compliance:

The TRIGgerFilLTer:HPASs commands are the remote equivalent of the front
panel TRIGGER MAIN TB - ac, dg, lf-rej, hf-rei softkey menu.
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TRIGger[:SEQuence[1]]:FILTer:LPASs:FREQuency
TRIGger[:STARt]:FiLTer:LPASs:FREQuency
TRIGger[:SEQuence[1]]:FiLTer:LPASs:STATe
TRIGger[:STARt]:FILTer:LPASs:STATe

Syntax:

Alias:

Query form:

Alias:

Response:

Query form:
Alias:

Response:

TRIGget]:SEQuence[1]iFILTer:LPASs:FREQuency <NRf>
I MENimum | MAXimum
TRIGge]:SEQuencel1]}:FILTer:LPASs: STATe <Beolean>

TRIGger[:STAR:FiLTerLPASs:FREQuancy <NRf>
| MINimum | MAXimum
TRiGge:STAR!:FiLTer:t. PASs:5TATe <Booiean>

<NRi> The cutoff frequency expressed in heriz. Possible
values are:
-0 Defines trigger DC coupling (MINimum).
- 10 Defines trigger AC coupling.
- 30000 Defines LF-reject (MAXImum).

<Boolean> G1OFF  Sets iow-pass filter off.
110N Sets low-pass filter on.

TRIGger:SEQuence[1]}:FiLTer:LPASs:FREQuency?
MiNimum | MAXimum

TRIGger[:STAR:FILTer:L PASs:FREQuency?
MINimum | MAXimum

0.00E+0G | 1.00E+01 | 3.0E+04

i MINimum was specified, the minimum possible cutoff frequency
is returned, i.e., 0 Hz. I MAXimum was specified, the maximuam
possiple cutoff frequency is returned, i.e., 30 KHz.

TRIGger[:SEQuence|1]FILTer.PASs:STATe?
TRiGged:SEQuence{1]):FIl.Ter,LPASs:STATe?

011
0 High-pass filter active (HF-reject).
1 Low-pass filter active.
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Description:

The TRiIGgerFlLTer:LPASs:FREQuency command sets the MTB cutoff
frequency, which defines the trigger coupling. The specified frequency values are
reunded as follows:

- 0 .. 4£.9% is rounded tc 0 Hz, i.e., DC coupling.
-5 .. 4989.99 is rounded to 10 Hz, i.e., AC ccoupling.
- 150600 ig rounded to 30 EKHz, i.e., LF-reject.

The TRIGger:FILTerLPASs:STATe command activates {(ON) or deaciivates
(QFF} the MTB low-pass filter.

Activating the MTB low-pass filter;

- automaticaily deactivates the MTB high-pass filter.

- sets the high-pass cutoff frequency at bandwidth (100/200 MHz).
- sets the low-pass cutcff frequency at 0 Hz {DC coupling}.

DeActivating the MTB low-pass filter;

- automatically activates the MTEB high-pass filter.
- sets the high-pass cutoff frequency at 30 KHz.

- sets the low-pass cutoff frequency at 0 Hz.

After a *R8T command, the low-pass filter is ON and the cutoff frequency is 0 Hz
(DC coupling).

Note:  The following coupling exists between programming the cufoff frequency
and (dej-activating the low-pass or high-pass filter:

| FILTER §
FREQUENCY LOW-PASS ON j HiGH-PASS ON 1
0 Hz | DC coupling HF-reject
10 Hz AC coupling HF-reject
30 KMz | LF-reject HF-reject
Example:

Send - TRIGger : PI1LTer :LPAS2 1 8TATe ON
Sets L.ow-Pass filter on + cutoff
frequency = 0 Hz {DC coupling).
Automatically switches High-Pass
filter off,

Send —» TRIGger :FILTer: LPASs : FREQuency 3E+4

) Sets cutoff frequency = 30 KHz
(LF-reject).

Front panel compliance:

The TRIGget:FILTerLPASs commands are the remote equivalent of the front
panel TRIGGER MAIN TB - ac, de, [i-re, hi-rej softkey menu.
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TRIGger[:SEQuence[1]]:HOLDoft
TRIGger[:STARt]:HOLDoff

Syniax: TRIGger[:SEQuence[1]1:HOLDoff <NRf> | MiNimum | MAXimum
Alias: TRIGger]:STARIHMOLDoH <NRf> | MINimum | MAXimum
<NR#> The hoid-off vaiue expressed in percent.

The range is from G.00 (MINimum = 0 %} to 1.00
(MAXImum = 100 %}.

Query form: TRIGger[;SEQuence{1]:HOLDof? (MiNimum | MAXImum]
TRIGger[: STARI:HOLDoff? [MINimum | MAXimum]

Response: <NR3>

<NR3> The hold-off value in percent.

Description:

The hoid-off vaiue specifies the holg-off time after each Main Time Base sweep,
during which the MTB event detector is inhibited from aciing on any new trigger.
For a specification of the minimum and maximum hold-off time, refer to the
Reference Manual supplied. In the digital mode the hold-off time is used to
process previously captured data.

Afier a2 *RST command, the hold-off value is © %.

Exampie:

Send ~» TRIGger: HOLDoEE (.3 Hold-off becomes 50 %.

Front panel compliance:

The TRIGgerHOLDoff command is the remote equivalent of the front panel
HOLD OFF knob.
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TRIGger[:SEQuence[1]l:LEVel
TRIGger[:SEQuence[1]1:LEVel:AUTO
TRiGger[:STARt]:LEVel
TRIGger[:STAR{]:LEVel:AUTO

Syniax: TRIGger:SEQuence[t]:LEVel <NRf> | MINimum | MAXimum
TRIGger:8EQuence[1]LEVel AUTC <Boolean

Alias: TRIGger[:STARIELEVe! <NRf> | MINimum | MAXimum
TRIGge:STARt:LEVelAUTO <Boolean>
<NRf> The trigger level expressed in voits.
MiINimum  Selects the minimum possible trigger lsvel.
‘MAXimum  Selects the maximum possible trigger level.

Query form: TRIGger[:SEQuence[1]l:LEVel? [MINimum | MAXimum]
Alias: TRIGger[:START:LEVel? MiNimum | MAXimum

Response: <NR3>

<NR3> The trigger level in volis.
Query form: TRIGger:SEQuence{1]LEVel:AUTQ?
Alias: TRIGger[:STARL:LEVelAUTO?

Response: 011
0 Level peak-peak off.
1 Level peak-peak on.

Description:

The TRIGger:LEVel command controls the trigger level. The trigger level for the
trigger source is effective only if the trigger source is INTernal 1, 2, 3 or 4. The
instrument function "level-pp" is automatically switched off. if the trigger source is
LINE, execution error -221, "Settings conflict" is generated at receipt of the
command. Execution error -221 is alsc generated if the instrument cannot report
the unit in volis upon receipt of the query.

The TRIGger:LEVeLAUTO switches the level peak-peak function on or off. If level
peak-peak is switched off, the trigger level is automatically reactivated. if level
peak-peak is switched on, the trigger level is automatically deactivated and the
level range is clampead within the peaks of the signal.
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After a *RST command, the trigger level is MAXimum and aute level peak-peak
is swiiched off.

Naotice that thers exists a coupling between programming the attenuator (vertical
sensitivity) and the trigger level. If the attenuator is changed, the trigger levei is
also adapted to keep the signal display on the screen.

Programming tip:

First program the attenuator (SENSe:VOLTage:RANGe:PTPeak}, and then the
trigger level (TRIGgerLEVel).

Example:

Send — *RET Resets the instrument,

Send ~» TRIGger : 30URce INTernall Trigger source  becomes
channel 1.

Send — INITiate:CONTinuous CH Continuous initiation.

Send ~» SENSe:VOLTage : RANGs: PTpeak 8 1 V/div. sensitivity

Zond —» TRIGger:LEVel 0.2 Trigger ievel becomes 0.2 V.
Level peak-peak is aiso
switched off.

Send ~» TRIGger: LEVel: AUTO ON Switches level peak-peak on
and deaclivates the trigger
level.

Front panel compliance:

The TRiIGgeriEVel command is the remote equivalent of the front pansl
TRIGGER LEVEL knob. The TRIGgerLEVetAUTO command is the remote
equivaient of the front pane! TRIGGER MAIN T8 - level-pp on/off softkey menu.
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TRiGger[:SEQuence[1]]:SLOPe
TRIGger[:STARt]:SLOPe

Syntax: TRIGger{:SEQuence[1]]:SLOPe POSitive | NEGative | EITHer
Alias: TRIGger[:STAR{]:SLOPe POSitive | NEGative | EiTHer
POSitive Positive trigger edge.
NEGative Negative trigger edge.

EiTHer Triggering is done at & positive and at a negative
edge.

Query form: TRIGgetr]:SEQuence[1]]1:5L0Pe?
TRiGger[:STARL]:SLOPe?

Response: POS|NEG | EITH

POS Positive trigger edge.
NEG Negative trigger edge.
EITH Trigger edge is both positive and nagative.

Description:

Controls the trigger edge {siope) to be detected. The command sets the trigger
slope and the query returns the trigger slope. The dual slope mode (EiTHer) is
only possible, if the following selections are valid:

- the digital mode INSTrument DIGital
- the reai-Hime mode SENSe:SWEep:REALtime ON
- the 'singie-shot mode INITiate:CONTinuous CFF

- the trigger source is INTernal  TRIGger:SCURce INTernal112i314
After a *RST command, the trigger siope is POSitive.
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Example:

Send —» CONFigure:AC (@2)

Send —» SENSe: 8WEep: REALL ime ON
Send — TRIGger: SO0URce INTernall

Send — TRIGger: LEVel .02

Send ~> TRIGgeyr :SLOPe EITHer

Send -3 INITiate
Send — FPETCch:ACY (@2}
Read ¢~ <AC-RMS voltage>

Front panel compliance:

Configures AC-RMS CH2.
Seifs real-time mode on.
Trigger source becomes
channel 2.

Trigger level becomes 20 mV.
Triggering is done at positive
{rising) and negative {falling)
trigger edges.

Initiajes acquisition.

Fetches AC-RMS value.
Reads AC-RMS value.

The TRIGger:SLOPe command is the remote equivatent of the front panel TRIG1,
TRIG2, TRIGS, and TRIG4 keys and the TRIGGER MAIN TB edge option of the

TRIGGER menu.
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TRIGger[:SEQuence[1]]:SOURce
TRIGger[:STARH]:SOURce

Syntax: TRIGget:SEQuence|{1]]:S0URce IMMediate | INTernal<n> |
' EXTernal ] LINE | BUS

Alias: TRIGge[:STARt]:SOURce IMMediate | INTernal<n> |
EXTernal | LINE | BUS

IMMediate  Immediate sweeping {no waiting for & trigger}.

INTernal<n> Input channel <n> is used as trigger source.
<n>=1,2,30r4

EXTernal Input channel 4 is used as external trigger source
{onty for PM33x0A).

LINE The source signal is determined from the AC line
voltage.

BUS Triggering is done by a *TRG command or GET

code via the GPIB.

Query form: TRIGge|:SEQuence[1]}:SOURce?
TRIGge[:STAR:SOURce?

Response: MM 1 INT<n= | EXT | LINE [ BUS
IMM Immediate sweeping (no waiting for a trigger).

INT<n> Input channel <n> used as trigger source.
<n>=1,2, 3 o0r4.

EXT Input channet 4 used as external trigger source (only
for PMO33x0A}.

LINE The source signal determined from the AC kne
voltage.

BUS Triggering done by a *TRG command or GET code

via the GPIB.
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Description:

Controls the trigger source. The command selects the source, and the query
returns the source that friggers the acquisition. If a trigger source other than
iIMMediate, INTernal<n>, LINE, or BUS is active, execution error -221 is
generated  at recelpt of the query. The dual slope selection (ElTHer) is only
possible, if the trigger source is iNTernaien> and i in the "real time" mode
(SENSe:SWEep:REALIIme ON). If the trigger source becomes BUS, LINE, or
IMMediate, the trigger slope selection is changed o POSitive.

After a *RST command, the trigger source is IMMediate for the PM3382A-84A-
92A-94A and EXTernal for the PM33x0A CombiScope instruments (if a signal is
available at the external trigger input channel).

Example: .

Send - CONFlgure:AC (@81) ' Configures AC-BMS CH1.

Send — TRIGger: S0URce INTernall Input channel 1 becomes the
trigger source.

Send —» TRIGger:LEVel 0.2 Trigger level becomes 0.2V,

Send — TRIGger : S0URce BUS The GPIB becomes the trigger
source.

Send ~— INTTiate Single initiation,

Send - *TRG Triggering via the GPIB.

Send — FETCh:1AC? Fetches AC-RMS values.

Read ¢ <AC-RME voltages Reads AC-RMS value.

Front panel compiiance:

The TRIGger:SOURce command is the remote equivalent of the front panel
TRIGGER MAIN TB - chn/line option of the TRIGGER menu.

Programming tip:

For single-shot measurements, the trigger source must be one of the input
channels <n> {INTernal<n>}, instead of IMMediate {software automatic trigger).
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TRIGger[:SEQuence[1]:TYPE
TRIGger[:STARt::TYPE

Syntax: TRIGger]:SEQuence[1]} TYPE EDGE | VIDeo | LOGic

Alias: TRIGger:STARI TYPE EDGE | ViDec | LOGic | GLITch
EDGE Selects edge triggering.
ViDeo Setects TV video triggering.
LOGic Selects logic triggering (only for

PM3382A-84A-92A-04A).
GLiTch Setects glitch triggering (only for PM33x0A}.

Query form: TRIGger:SEQuence{1]:TYPE?
TRIGger:STAR:TYPE?

Response: EDGEIVIDILOG

Description:

The TRIGger:TYPE command controls the type of triggering.
After a *RST command, the trigger type is EDGE {normal iriggering;.

Example:
Send = TRTGgar : TYPE VIDeo Selects TV video triggering.

Front panel compliance:

The TRiGgerTYPE command is the remote equivaient of the front panel
TRIGGER MAIN TB -edge/tv/logic softkey menu.
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TRIGger[:SEQuence[1]]:VIDeo:FIELJ[:NUMBer]
TRIGger[:STARt]:ViDeo:FIELd[:NUMBer]
TRiGger[:SEQuence[1]]:VIDeo:FIELd:SELect
TRIGger[:STARt]:VIDeo:FIELd:SElL.ect

Syntax:

Alias:

Query form:

Alias:

Response:

Query form:
Alias:

Response:

TRIGger[:SEQuenceit]ViDeo:FIELA:NUMBer] <NRf>
' I MINimum | MAXimum
TRIGger:SEQuence[111:VIDeo:FIELd:SELect ALL | NUMBer

TRIGge:STARt: VIDeo:FIELA:NUMBer] <NRf>
! MINimum | MAXimum
TRIGger. STARt:VIDao:FIELd:SELact ALL | NUMBer
<NRf> 12
11 MiNimum Selects field1 triggering.
2 | MAXimum Selects field2 triggering.

ALL Selects lines triggering.
NUMBer Selects field triggering.

TRIGge:SEQuence[11]:VIDeo:FIELA:NUMBer]?
MENimum | MAXimum

TRIGger: STAR:VIDeo:FIELANUMBer] <NRf>
| MENimum { MAXimum

112
1 Field1 triggering selacted.
2 Field? triggering selected.

if MiNimum was specified, 1 is returned. If MAXimum was specified,
2 is returned.

TRIGger:SEQuencel1]]:VIDeo:FIELd:SElLect?
TRIGger:STARt]:VIDso:FIELd:SELect?

ALL I NUMB
ALL Lires triggering selected.
NUMB  Field triggering selected.
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Description:

The TRIGger:VIDeo:FIELd:SELect command programs the video trigger mode to
“iald" or "lines'. The TRIGgerViDeoFIELI:NUMBer] command selects
between “field1" and "field2”.

After a *RST command, iines triggering (ALL) and field number 1 is selected.

Notice that there exists a coupling between selecting field1/fleld2 using the
TRIGger:VIDeo:FIELANUMBer] command and selecting the line number using
the TRIGger:ViDeo:LINE command. Programming the line number automaticaliy
sets the field1/2 triggering, and programming field1/2 recalculates the selected
line number as follows:

> from field1 {1 .. 312) to field2: line_nr = line_nr + 6825/2
> from field2 (313 .. 625) to field1:  line_nr =line_nr - 625/2

Exampie:

Send ~» TRIGger : TYPE VIleo Selects TV video
triggering.

Send — TRIGger :VIDeo:FIELA: SELect ALL Selects video lines
trigger mede.

Send - TRIGger:VIDeo:LINE 123 Selects video line
numbper 123.

Send — TRIGgar:VIDeo:FIELd: SELect NUMEer Selects video field
triggering. Line number
123 selects field1
(field1 =lines 1., 312).

Sand — TRIGger : VIDeo : FIELA: NUMBer 2 Selects video field2
trigger mode. As a
result the video line
number is
automatically switched
to 435 (= 123 + 625/2).

Send - TRIGger:VIDeo:LINE 325 Selects video line
number 325.
Send — TRIGger :VIiDeo: FIELA : NIMBer 1 Selects the video field1

trigger mode. As a
result the video line
number is
automatically switched
10 13 (= 325 - 625/2),

Front panel compliance:

The TRIGgerViDeo:FIELd:SELect and TRIGger:ViDeo:FIELA[:NUMBer] com-
mands are the remote eauivalent of the front panel TRIGGER MAIN TB - tv -
field1/fiekd2/lines softkey menu.
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TRIGger[:SEQuence[1]]:VIDeo:FORMat[:TYPE]:.LPFRame

‘TRIGger[:STARt]:ViDeo:FORMat[:TYPE]:LPFRame

TRIGger[:SEQuence[1]]:VIDeo:FORMat[: TYPE]
TRIGger[:STARt]:ViDeo:FORMat[:TYPE]

Syntax:

Alias:

Guery form:

Alias:

TRIGger:SEQuence[1]::VIDeo:FORMai; TYPEL:LPFRame <NRf>
- | MINimum | MAXimum

TRIGger[:SEQuence|11:VIDeo:FORMat[: TYPE] PAL | SCAM

| SECAM | NTSC | HDTV
TRIGger[:STARM]:VIDeo:FORMat[. TYPE]:. LPFRame <NRi>

i MINimum | MAXimum

TRIGger:STAR:VIDeo:FORMat[; TYPE] PAL | SCAM
T 1 SECAMINTSCIHDTY
<NRf> 525162511050 1125 | 1250
525 | MiNimum Selects 525 lines per frame (NTSC}.

625 Selects 625 lines per frame (PAL or'
SECAM). PAL is default # previous
selection was not SECAM. :

1050 Selects 1050 lines per frame (HDTV).
1125 Selects 1125 lines per frame (HDTV).
1250 | MAXimum  Selecis 1250 lines per frame (HDTV}.

PAL Selects PAL standard (625 iines/frame).

SCAM [ SECAM Selects SECAM standard {625 lines/frams),
NTSC Selects NTSC standard (525 lines/frame).

DTV  Seiects HDTV standard (1050/1125/1250 lines/frame).

TRIGge:SEQuencel1]]:ViDeo: FORMat[: TYPE|:LPFRame?
MiNimum | MAXimum

TRIGger[:STARt]:VIDeo:FORMat: TYPE].LPFRame?
MINimum | MAXimum




4-130 COMMAND REFERENCE

Response: 5251625105801 11251250
525 NTSC standard seiected (525 linesfframe).

825 PAL (defaul) or SECAM standard selected (625
lines/frame), 5

1050  HDTV standard selected {1050 iines/frame).
11256  HDTV standard selected (1125 lines/frame).
1250  HDTV standard selected (1250 lines/frame).

The minimum and maximum number of lines per frame depends on the TV
standard specified. i, for example, HDTV was selected, MINimum retums 10560
and MAXimum returns 1250, :

Query form: TRIGger:$EQuence[1]:ViDeo:FORMat[ TYPE]?
Alias: TRIGger[:STARt]:ViDeo:FORMat[: TYPE}?

Response: PAL|SCAM{NTSCIHDTV
PAL PAL standard (825 lines/frame) selected.
SCAM SECAM standard (625 lines/frame) selected. ot
NTSC NTSC standard (525 lines/frame) selected.
HDTV  HDTV standard (1050/1125/1250 iines/frame) selected.

Description:

The TRIGger:ViDeo:FORMai.TYPE] command selects the standard video
system. The TRIGger:VIDeo:FORMat:LPFRame command does the same by
specifying the number of video lines, which also results in the setection of a video
standard. The number specified is rounded as follows:

0 . 575 —= 528 — NTSC
576 .. 837 — 625 -» PAL/SECAM (PAL is default)
838 .. 1087 -» 1050 — HDTV
1088 .. 1187 — 11256 -» HDTV

>= 1118 -~ 1250 — HDTV

After a *RST command, lines triggering (ALL) and field number 1 are selected.
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Example:

Send —» TRIGger:VIibDeo:
Send — TRIGger:VIDeo::

Send — TRIGger:VIDeo:

Send — TRIGger:VIiDeo
Send — TRIGoer :Vileo

Send - TRIGger:VIibeo

Front panel compliance:

FORMat

:FORMat

tFORMat

(FORMat

NTEC

PAL

SECAM

:LPFRame 1050

:LPFRame 1125

:LPFRame 1250

Selects NTSC, 525
lines/frame.
Selects PAL, 625
lines/frame.
Selects SECAM, 625
lines/frame.
Seilects HDTV, 1050
tines/frame.
Selects HDTV, 1125
linesfframe.
Seiects HDTV, 1250
lines/frame,

The TRIGger:ViDeo:FORMat.... commands are the remote equivalent of the front
panel TRIGGER MAIN TB - VIDEO SYSTEM - hdtv/ntsc/pal/secam softkey

menli.
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TRIGger[:SEQuence[1]]:VIDeo:LINE
TRIGger[:STARi]:ViDeo:LINE
TRIGger[:SEQuence[1]}:VIDeo:SSIGnal[:POL arity]
TRiGger[:STARt]:ViIDeo:SSIGnal[:POLarity]

Syntax: TRIGger:SEQuencel1:VIDeo:LINE <NRf-

F MINImum | MAXimum
TRIGger:5EQuence[1]]:VIDe0:S5iGnal[:PCLarity]
POSItive | NEGative

Alias: TRIGger|:STAR:ViDeoLINE <NRf> | MINimum | MAXimum
TRIGger[:STARL:VIDeo:8SIGnal[:POLarity] POSitive | NEGative

<NRf> 1. 1250

1 I MINimum Selects video line 1.
1250 | MAXimum  Selects video line 1250 {(only for
HDTV).

POSitive  Selects positive video signal polarity.
NEGative Selects negative video signal polarity.

Query form: TRIGger[:SEQuence[1]:VIDeo:LINE? MINimum | MAXimum
Alias: TRIGger[:STARL:VIDeo:LINE? MiNimum | MAXimum

Response: 1. 1250

The minimum and maximum number of lines per frame depands on
the TV standard specified. lf, for example, HDTV was selected,
MINimum returns 1 and MAXimum returns 1250.

Query form: TRiGget|:SEQuence[11:VIDeo:SSIGnal:POLarity]?
Alias: TRIGge::STARI:VIDeo:S8IGnal:POLarity]?

Response: POSINEG
POS Positive viceo signal polarity selected.
NEG Negative video signal polarity selected.
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Description:

The TRIGger:ViDeo LINE command selects the video fine number. Depending on
the video system selected, the following rangss are valid:

> NTSC from 110 B25
> PAL or SECAM from 1 i0 625
> HDTV from 1 to 1250

The TRIGger:ViDeo:SSIGnal command selects the video signal polarity.

After a *RST command, video line number 1 and signal polarity POBitive are
selected.

Example:
Send — TRIGger:TYPE VIDao Selects TV video triggeting.
Send ~» TRIGger :VIDeo : LINE 123 Selects video line number

123.
Send — TRIGger:VIDeo:S5IGnal NEGative Selects negative  video
' signal polarity.

Front panei compliance:

The TRIGger:ViDeo:LINE command is the remote equivalent of the front panel
TRIGGER MAIN TB - LINE NBR softkey menu. The TRIGger:ViDeo:SSIGnal
command is the remote equivalent of the front panel TRIGGER MAIN TB -
pos/neg softkey menu.
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APPENDIX A
APPLICATION PROGRAM EXAMPLES

The program examples are written for the CombiScopes with the IEEE option
instalied. No other instrument is required to execute these examples. For sysiem
and programming environment requirements to execute these examples, refer to
section 2.1 "Preparations for SCP| programming”.

A1 Measuring Signal Characteristics
A.1.1 Making automatic measurements
A1.2 Making programmed measurements
A.1.3 Beading measurament vaiues
A.2 Acquiring Waveform Traces
A.3 Saving/Recaliing Instruiment Selups
A.3.1 Savefrecall seitings toffrom internal memory
A32 Savefrecall settings to/from computer disk memory
A.4 Making a Hardcopy of the Screen
A5 Pass/Fail Testing
A1 Saving a passfiail test setup
A52 Restoring a pass/fail test setup
A 5.3 Running a pass/iall test

Note: Al APPLICATION PROGRAM EXAMPLES in this chapter are supplied
on floppy.

® The foliowing error handling routine is used:

i’ 'k*'I\‘*‘**‘k**k*%‘**'ﬁ:"}\’s‘r*******************‘k***'**'k*i"k'k****
¢ gubroutine reading all errors from the error gueus.
I *'}:v’ew}rk**%***'3\'*)?*-k**vkki\‘****'ﬂ:****w*w‘vi‘****»‘:*******-}:-kk‘a’r*
SUR errorohaeck

erS = BPACES (1}

WHILE LEFTS (ers, 1} <= “0°
CMDS = "8YSTem:ERROr?”
Call Send(f, 8, C¥MD%, 1) - Seris error query
ers = SPACES {60}
CALL Receivell, 8, er§, 258) *Reads eror siring
PRINT "error = "; exr§ ' Displays eror siing

WEND

END SUB

Error reporting is invoked as follows: CALL errorcheck

In the command strings the “short form* commands are specified in capitals.
“Fhe additional characiers in lower case complete the “long form commands.
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A.1 Measuring Signal Characteristics

Measuring signa! characteristics can be done in either of the following ways:

1} Using the measurement instructions. Example A.1.1 shows how 1o do that
automatically by letting the CombiScope instrumeni select the best possible
settings. Example A.1.2 shows how to do that after programming your own
instrument settings.

2) Using the DISPlay:WINDow: TEXT<n=>:DATA? query to read signal values as
measured by the MEAS1 & MEAS2 features of the CombiScope instrument
(refer to example A.1.3).

A.1.1 Making automatic measuremenis

In the following example the frequency, amplitude, period, positive and negative
puise width of the Probe Adjust signal are measured and displayed 10 times. This
_is done automatically by using the CONFigure, READ?, and FETCh?
measurement instructions.

Application summary;:

& Connect s 10:1 probe between channel 1 and the Probe Adjust sighal {2000 Mz,
600 mV).

@ Configure for measuring the Probe Adiust voltage of 600 mV and frequency
of about 2000 Hz by sending:

CONFigure:VOLTage:FREQuency {0.6),2000,(@1)
® Send the following queriss 10 times and read the corresponding responses:

READ:FREGuency? Initiates and fetches a frequency measurement.
FETCh:AMPLitude? Fetches the measured amplitude.
FETCh:PERIiod? Fetches the measured period.

FETCh:PWIDth? Fetches the measurad positive pulse width.
FETCR:NWIDth? Fetches the measured negative pulse width.

® Print the received signal characteristics. Notice that the sum of the positive
and negative puise width equals the period, and that the inverse period equals
the freguency.

Application program:
Note:  The program is also supplied on floppy under file name EXAPPAT1.BAS.

REM SINCLUDE: 'QBDECH.BAS’

DECLARZ SUB errvrorcheck ()

DIM res AS STRING * 100 ' Dimension response string

DM emd AS STRING ' Declare command string
EndE0I% = 1 * Termination Send on Linefeed & EO!
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SropECIE = 256 < Termination Receive cn EO
CLS + Ciears Quiput Screen
CALL SendIFC (0} + Clears the GPIB interface
CALL TBRTMO(D, 13) ’ Timeou at 10 ssconds

’

(%%* Reget the instrument and clear the status data.
omds = "YRST; *CLET

CALL Sendi{l, B, omd$, Bnd=E0I%)

CAlLL ervorcheck

'

cxx+ Configure for measuring che frequency of the Probe signal.

emds =~ “CONFigure:VOLTage:FREQuency (0.6),2000,{@L)"
ChLL Send (0, &, omd$, EndBEOT%)
PRINT "Frequency Amplitude Period Pos.width Neg.width'
DRINT * Hertz Volis seconds seconds seconds”
PRINT
r+%% Read the signal characteristics 10 Times.
POR 1 o= 1 TC 10
omds = "READ:FPREQuency?”
CALL Send!0, #, cmdi, EndEOI%)
CALL Receive(0, 8, ress, StopBOls)  Enters frequency
PRINT LEFPTS{res$, INSTR{res$, CEBRS(10}) - 1},
cdd = "FETCh:AMPLitude?®
CARLL SendtD, &, omd$, EndBOI%)
CRLL Receive(d, 2, recd, StopEOI%) - Enters amphtude
PRINT LEFTS (resd, INSTR{ress, CTHRS(10)) - 1),

'

cmddd = "FETCh:PERiod?®

CALL Send(0, &, omd$, EndEOI%)

CALL Receﬁve(O, 8, res$, SLoDBEOIY) * Enters period

DRINT LEFTS (res§, INSTR{res$, CHRS{1D)) - iy,

cmds = "FETCh: PWIDch?”

CALL Sendtd, &, onds, EndECI%)

CALL Receivel(l, &, resS, SLopBOI%) - Enters positive pulse width

BRINT LEFIS (resé, INSTR{res$, CHRS{10)} - 13,
cmds = "FETCh:NWIDth?®
CALL Send(0, 8, ond$, EndECI%}
CALL Receivel((, &, ress, StopBECI%) + =nters negative pulse width
PRINT LEFTS (resd, INSTR (resS, CHRS{I0}): - 1)
MEXT i
PRINT

Cali errorcheck
D
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A.1.2 Making programmed measurements

in the following example the overshoot value on the rising edge of the Prabe
Adiust signal is measured, This is done by programming the input conditions in
the RUN mode (INITiate:CCONTinuous ON), foliowed by a singie-shot
measurement of the peak-to-peak (PTPeak) value and the rise time overshoot
percentage {RISE:CVERshoot). The rise time overshoot value is calculated from
the rise time overshoot percentage as follows:

PTPeak * RISE:OVERshoot
100

- Rise time overshoot =

Application summary:

& Connect a 10:1 probe betwsen channel 1 and the Probe Adjust signal {2000
Hz, 800 mV). :
& Program the following input conditions:
- AC input coupling
- Continuous trigger initiation (RUN maode).
- Trigger source channel 1. '
- Trigger level zero to get a stabie signal.
- Sweep time of 1 ms (100 ps/div.} to obtain two Probe Adjust signal periods
on the display.
- Peak-to-peak value of 1.6V {0.2 V/div.) to keep the positive and negative
edge cn the display.
® Siop the program to make an oversheot on the Probe Adjust signal. This can
be dene by turning the screw on the head of the probe.
® Measure and print the peak-to-peak value,
® Measure the rise time overshoot percentage.
& Calculate and print the rise time overshoot value.

Application program:
Note:  The program is supplied on floppy under file name EXAPPA12.BAS.




APPLICATION PROGRAM EXAMPLES A-5

A.1.3 Reading measurement values

In the following example measurement values are read into the compuier as
calculated by the front panel MEAST and MEAS2 features during a single-shot
measurement.

Application summary:

® Configure for measuring AC-RMS by sending: CONFigure:AC
and initiate & single-shot by sending: INITiate
® Then stop program execution 1o let you select the foliowing MEAS values via
the front panel:
> MEAS1-volt-dc
> MEAS2-time-frequency :
& After printing the read measurement values, stop program execution again to
let you select the following MEAS values via the front panel:
> MEAST-voit-rms
> MEAS2-time-period

Application program:
Note:  The program is supplied on floppy under file name EXAPFPA13.BAS,

A.2 Acquiring Waveform Traces

in the following exampie a channel 1 frace of maximurm 4096 samptes of 1 or 2
bytes is read, converied o vokiage vaiues, and printed in portions of 90 samples,

Application summary:

& Read the channe! 1 trace by sending: TRACe? CH1

® Convert the binary trace samples to integer values (refer to section 3.4.3.1
and 3.4.3.2}.

@ Read the peak-to-peak range by sending: SENSe:VOLTage:RANGe:PTPeak?

® Read the offset voltage by sending: SENSe:VOLTage:RANGe.OFFSet?

# Convertthe integer values to voltage vaiues (refer to section 3.4.3.3) and print
them in portions of 30 samples.

Application program:
MNote:  The program is supplied on floppy under file name EXAPPAZ.BAS.
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A.3 Saving/Recalling Instrument Setups

The following examples use the save/recall features for instrument setups.
Saving and recaliing can be done via internal memory (refer to A3.1) and
remotely via computer disk space {refer to A.3.2). These features can be used for
non-supporied functions, e.g., Cursor Measurements. Before executing one of
the programs in section A.3.1 or A.3.2, a cursor measuremsnt setup must be

‘done by hand via the front panel.

A.3.1 Save/recall settings to/from interhal memory

The following exampie uses the save/recall feature to/from internal instrument
memory.

1} The program requests 1o save the current instrument satup o a memory
iocation that must be entered if you respond with Y{es).

2) The program requesis to recall an instrument setup from a memory location
that must be entered if you respond with Y(es).

3} A single-shot cursor measurement Is done.. Using the service request
mechanism {SRQ) the end of the measurement is waited for. Then, as an
exarmpie, the "dT cursor” readout value is read and printed.

4) Finally the program asks to stop or to perform a next measurement.

Application summary:

® Before running the program, make & cursor measurement setup via the front
panel CURSORS key and menu,

& ECnable the SRQ mechanism io generate an interrupt after “Operation
Completed” (routine ServReq is executed).

® Request to save the current instrument setup. If response = Y(es), routine
Save.Setup is called.

@ Request to reczll an instrument setup. If response = Y{es), routine
Enter.Setup is called.

® Repeat.estl:
initiate a single acquisition by sending:  INiTiate:CONTInuous OFF

INITiate;*OPC

@& |f an SRQ is generated (acquisition finished), the dT cursor value is read and
printed by sending: DISPlay:WINDow: TEXT20:DATA?
Request to stop or to repeat this test (do Repeat.test1 again).
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® Houtine ServReg does the following:

- Serial polls the status byte to reset the SRG mechanism.

- Reads the ESR byte to ciear the OPC bil.

- Sets the SRQ.detected flag to signal that an SRQ interrupt occurred.
® Routine Enter,Setup does the following:

- Regquests for an internal memory (<n>} from 0 to 1C,

- Sends the *RCL <n> command to recall the memory setup.
® Routine Save.Setup does the following:

- Reguests for an internal memory {=n>) from 1 to 10.

- Sends the *SAV <n> command to save ihe setup into memory.

Appiication program: '
Note:  The program is suppiled on floppy under file name EXAPPA31.BAS,

A.3.2 Savefrecall settings to/from computer disk memory

The foliowing example uses the store/restore feature toffrom computer disk
space.

1) The program requests 1o store the current instrument setup to a file name on
disk that must be entered i you respond with Y{es).

2) The program requests to restore an instrument setup from a file name on disk
that must be entered if you respond with Y{es}.

3} A single-shot cursor measurement is done. Using the service request
mechanism (SRQ) the end of the measurement is waited for. Then, as an
axample, the "dT cursor’ readout value is read and printed.

4) Finally the program asks to stop or to perform a next measurement.

Application summary:

® Before running the program, make & curser measuremeant seiup via the front
panel CURSORS key and menu.

& Enable the SRQ mechanism to generate an interrupt after "Operation
Compieted" (routine ServReq is executed),

® Reguest to save the current instrument setup. if response = Y(es), routine
Save.Setup is called.

® Request to read an instrument setup. If response = Y{(es), routine Enter.Setup
is called.

® Repeat.testt:
Initiate a single acquisition by sending:  NiTlate:CONTinuous OFF

INITiate; *OPC
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® | an SRQ is generated {acquisition finished), the dT cursor value is read and
printect by sending: DISPlay:WINDow: TEXT20:DATA?
Request o stop or to.repeat this test (do Repeat.test1 again).
@ Routine ServReq does the following:
- Seriai polis the status byte to reset the SRQ mechanism.
- Beads the ESR byte to clear the OPC bil.
. Sets the SRQ.dstected flag to signal that an SRQ interrupt occurred.
& Rouline Enter.Setup does the following:
- Requests for a path/directory/file_name.
- Inputs the instrument settings {(<setupout$>) from the file specified.
- Sends the SYSTem:SET «setupout$> command 1o restore the instrument
setup.
& Routine Save. Setup does the following:
- Requests for a path/directory/fie_name.
- Sends the SYSTem:SET? query and reads in response the <setupin®>
instrument setup.
- Writes the instrument setlings (<setupin$>) to the file specified.

Application program:
Note:  The program is supplied on floppy under file name EXAPPA32.BAS.
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A.4 Making a Hardcopy of the Screen

in the following example a hardcopy of the screen picture is made as follows:
1) Enter the hardcopy of the screen in HPGL data format.
2) Send the entered data buffer to a HPGL plotter connected via the IEEE bus.

Appilication summary:

4

CombiScope | IEEE | oiner T_'E_W.» plotter |

instrument
§

i

@ Connect the HPGL plotar to the computer via the GPIB interface.

@ Turn off the power of the HPGL piotter to prevent the plotter from starting to
plot during the data transport from the CombiScope instrument to the
computer,

® Create the picture (waveforms + text) on the screen that you want to hardoopy
io the plotter. The CombiScope instrument must be in its digital mode (DSO).

® Select the hardecopy HPGL format by sending: HCOPy:DEVice HPGL

® Enter the hardcopy HPGL data by sending: HCOPy:DATA?
and by reading the response data, i.e.: #0<hardcopy data>.

€ Stop program execution to let you turn on the power of the HPGL plotier.

@ Finally send the HPGL <hardeopy data> to the HPGL piotier. As a result the
picture of the screen is plotted on the plotier paper.

Appiication program:
Note:  The program is supplied on floppy under file name EXAPPA4.BAS.
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A.5 Pass/Fail Testing

The foliowing examples use the SYSTem:SET command for storing and restoring
instrument setups, which can be used for non-supporied functions, such as,
Pass/Fail Testing. Before executing one of the programs, a pass/all test setup
must be created by hand via the front panel, including:

1} Generation of a signal that must be tested.

2} Creation of an envelope that must be stored in one of the memory registers,
e.qg. ma.
Front panel:  MEASURE > PASS/FAIL > TEST (envel} > elc.

3) Definition of the action to be taken on a passing or failing waveforms, e.g.
save failing waveforms io e.g., m3.
Frontpanel:  MEASURE > PASS/FAIL > ACTION (save) > etc.

4) Execution of the example program{s) of the following subsections to save,
restore, or run the Pass/Fail test setup that you created before:
- Section A.5.1 describes how o save the Pass/Fail test setup.
- Section A.5.2 describes how to restore the Pass/Fail test sefup.
- Section A,5.3 describes how to run the Pass/Fail test setup.

A.5.1 Saving a pass/fail test setup

in the foliowing example the pass/ait test setup information is saved to & file on
disk. The name of the file, pius the memory register where the envelope is stored
ate requested. The layout of the file on disk is as foliows:

<number of system settings bytes>

<system settings bytes> indefinite length format

<memory_register of the envelope>  e.g., 2.1

<number of envelope trace bytes:

<envelope trace bytes> definite length format

Application summary:

® Create a complete Pass/Fall test setup.
® Request the file name in which to save the current instrument setup and open
the file for output.
& Cazll routine Save.Setup to save the instrument settings.
@ Cali routine Save.Envreg to save the reference envelope.
& Routine Save.Setup does the following:
- Reguests the instrument settings by sending: SYSTem:SET?
and by reading the response data (setupin$).
- Writes the length, plus data to the opened file.
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& Routine Save.Envreg does the following:
- Requests for a memory register to read the enveiope from, e.g. 2_1.
- Reguests the reference envelope by sending e.g.. TRACe? M2_1
and by reading the envelope data (envelope$).
- \Writes the envelope register, iength, plus data to the opened file.
& Close the opened file.

Apbiicatton program:

Note:  The Q{uick)BASIC program is supplied on floppy under file name
EXAPPA51.BAS. The program code that runs under TestTeam Plus and
LabWindows js supplied on floppy under file name EXAPPBS1 .BAS.

A.5.2 Restoring a pass/f{ail test setup

In the foliowing example the pass/fail test setup information, as saved in section
A5.1, is restored from a file on disk. The name of the file is requested. The layout
of the fiie on disk is described in section A5.1.

Application summary:

& Hequest the file name from which to restore the instrument setup and open
the fite for input.
@ Call routine Enter.Setup to restore the instrument settings.
@ Call routine Enter. Envreg to restore the reference ernvelope.
@ Routine Enter.Setup does the foliowing:
- Reads the length of the settings data from the opened file.
- Reads the settings data byte after byte from the opened file {setupout$).
- Restores the instrument settings by sending: SYSTem:SET <setupout§>
#® Routine Save.Envreg does the following:
- Reads the envelope register from the opened file (envreg$).
- Reads the length of the envelope data from the opened file.
- Reads the envelope data byte after byte from the opened file (envelope$).
- Restores the reference envelope by sending: _
TRACe Mcenvreg>,<envelope$>
® Close the opened file.

Application program:

Note:  The Qiuick)BASIC program is supplied on floppy under file name
EXAPPAS2 BAS. The program code that runs under TestTeam Pius and
LabWindows is supplied on floppy under file name EXAPPB52.BAS.
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A.5.3 Running a pass/fail test

In the foltowing example the current pass/fait test setup is started and monitored.
During monitoring, use is made of the pass/fail status bit (bt 10) in the CPERation
status regisier to detect a failing waveform. The OPERation bit {bit 7} in the
standard staius byte is used to generate a service request (SRQ) when & failing
waveform is detected. If 50, the failing waveform is read from memory register
2.1, and stored on disk under file name FAILTRAC.DAT. In this example, this is
repeated for five failing waveforms,

Appiication summary:

@ Enable the pass/fail status bit (bit 10 = value 1024) in the OPERation status
register to be reperied by sending: STATus:OPERation:ENABle 1024

@ Cnabie the OPERation status event bit (bit 7 = value 128) in the standard
status byte (STB) to be reporied by sending: *SRE 128

# Enable the SRQ mechanism to generate an interrupt after "OFERation event”
(routine ServReq is executed).

® Open the file FAILTRAGC.DAT for oufputl.

@ Start pass/fail checking by sending:

DiSPiay:MENU MEASure Enables dispiay of MEASURE menu.
SYSTem:KEY 6 Selects FASS/FAIL.

SYSTem:KEY 5 Sets PASS/FAIL at run,
DISPlay:MENU:STATe OFF Disables display of MEASURE menu.

. & Letthe program execution sleep (or do something else) to wait for a service
recuest to be generated at the occurrence of & failing waveform,
® |f an SRQ is generated (failing waveform), do the following:
- Stop pass/ail checking by sending:

DISPlay:MENU MEASure Enables display of MEASURE menu.
SYSTem:KEY 6 Setects PASS/FAIL.
SYSTem:KEY 5 Sets PASS/FAIL at stop.

- Read the failing waveform from memory 3.1 by sending:  TRACe? M3_1
and by reading the response trace data.

- Write the trace data buffer to the opened file FAILTRAC.DAT.

- Start pass/fail checking again by sending:
SYSTem:KEY 5 Sets PASS/FAIL at run.
DISPlay:MENL:STATe OFF Disables display of MEASURE menu.

- Repeat this test 5 times.

® Routine ServReq does the following:

- Serial polls the status byte to reset the SRQ mechanism.

- Reads the OPERation event status register to clear the FAIL bit,

- Sets the SRQ.detected flag to signal that an SRQ interrupt occurred.

Application program;

Note:  The Q(uick}BASIC program is supplied on floppy under fite name
EXAPPA53.BAS. The program code that runs under TestTearn Plus and
LabWindows is supplied on floppy under file nams EXAPPB53.BAS.
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APPENDIX B CROSS REFERENCES

B.1 Cross Reference Front Panel Keys / Commands

The front panel picture Is copied from the operation g
commands corresponding to front panel keys.

uide, showing the SCP}

NS EWE OFFEITIME ~——— TRIGHOLE
*CALT . oIG
BT weT R [ BETOONT
S P—
A0 SET Gﬂﬂ "‘P_E'L} Uﬁ\ APl F\E, Mﬁf_S_uﬁE mtH GlBFLAYH%P\!
= N ] i Vi [T . y
COMFAC {am) S alnlaIninln ! HOORDATA?
P41 e W rerglors kel @G@ g
H p m
R | @ @ Mﬁ} - \Q/
» _’%W"HBF TAANGE SIMGLE ARMT SNIT
. - S e i = - L
g ) T e
© TRIG:LEY
SENSSWETIVG
| H
Sy | SENS:SWETHMEAUTO
;
AUTE
AP \I?ANGE Eal
@’5@ C, L mpapOL.
i | —E
oy #
el
B
|
SENSVOLTHRANG:OFFS i | ~
SENBNOLTLANGPTP e | ; ‘ b BENSAVER Any softkey menu:
o _] ‘ i DISPIMENU menu_name
SENSFUNG: OFF  SRTRVOLTT S
N STAT i | Softkey 1 ... 6
H ALSOFCR
i [ T
SENSVOLTTRANGAUTE —mmmmmrmr————e] 7 CHANNEL2, 3, AND 4 SYSTREY 1.8
o ‘ TRAGE INTENSITY:
WPHCOUE DC : !
SRO - DISP:8RIG |
(o) sY7aa
SENSFUNG: OFF  "XTIM:VOLTISUR 1,28 —smm——
$tat

TRIG:SOUR W1t 73
faeic]
TRIGBLOP e J

Notes: - Channel 3 is not applicable for PM33x0A.
- Channel 4 is external trigger inpui for PM33x0A.

TAI

SENS:VOLT4:RANGPTF

ON
SENSIFUNC:OFF "XTBMVOLT4”
STAT

G:S0OUR EXT

. POS
TRIGISLGP e

. AC
INP4ICOUP be

ST



P




CROSS REFERENCES B8-3

B.2 Cross Reference Softkey Menus / Commands

The menu pictures are copied from or refer to menus in the operation guide.sThe
relationship to the corresponding SCPI command(s) is also shown.

B.2.1 ACQUIRE menu

DIGITAL
ACGUIRE

ACQUIRE

4 TRACK
AVERAGE | LAY .
NERACE |- () =——SENS:AVER:COUN

PEAK DET | SENS:SWEPDET

ENVELOF’E]

on off

B LIAIT ] . ON
onoff |4 INP:FILT Scc

877432



B-4 CROSS REFERENCES

B.2.2 CURSORS menu

Programmable with the *SAV/*RCL and SYST:SET commands.

CURSORS CURSORS
(MEAS) - READOUT 20
(MATF
AT AT 21
on of T-ratio J«—D;SP:WIND:TEXMO;DA?A?
ph T-rg 51
=t # £T=360° 52
_auio J . J ! G
chi > Vive +—D|SP-WIND.TEXT11 :DATA?
ch2 AV-ratio | 12
v AV=100%
CONTROL 7 CONTROL®
= [I = I
READOUT» HETURN <
CURSORS 1) CURSORS
»READOUT
(MATH)

oh off

m1.1

v

}
o]
chi A}

|

READOUT» e

dBuV
Vrms

dBm A]TDISP:WIND:TEXTS?:DATA’?

Yoo
REF IMP §
-

RETURN «
aTy4ss
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B.2.3 DISPLAY menu
DISPLAY ANALOG MODE:
D GISPLAY XDEFL
E ] o off 1
E ] ]
o ]
; | )
: %-SOURCE:
ANALOG o pEFL »;mw] SR A]
a 3 che
.y ch3 3
L ITEXT »}——m cha vJ
! fine:
| RETUAN 4} TRACK
! USE: Ofer Position
: A
I
oepay | DIGITAL MODE: Q) tor cremoer
"y JBIEPLAY | Xy TEXT SN
I [ TEXT @ |
] on off ET%;ND} an off J
REGISTER; THACK B
WINDOWS ach GND IND T space
on off ml on off | | P
T TRACK 0] 4
JERT mz2 = USER
MAGNIFY t A
off (T 4 ' §
XvsY — X Sn?g?ci E delete ]
m32 3 3
TEXT P m3.3 v E insert :]
dots 3 3
lineair .k RETURN < RETURN 41 ENTER 4i
sine
\ / §
*RCLA&RSAY DISPWIND2. TEXTDATA
SYST:SET DISPWIND2. TEXT:CLE
DISPWINDZ TEXT:STAT
STHIBS
Notes: - c¢h3is not applicabie for PM33xCA.

- axt instead of ch4 for PM33x0A.
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B.24 MATHPLUS MATH menu - -

..... — 1, . ON
GALC J:MATH:STAT S
MATH AT MATH
= PLUS e P {5 ———
MATH 1 » MATH 2 »
mi=
cht m2=
% Hilter
ch? 3 acq
» | on off on off ]
CALG ) FILTFREQ:STAT —————»(1) SPALE - PARAM
DISPLAY 7 DISPLAY 7
CALC JINTSTAT ) SOURCE SOURCE
: yes no 3 yes no L™
CALC 4 DIFFSTAT (3}
5 MATH2 » MATH 1 »
CALC J: TRAN:FREQISTAT i) i
CALG JiTRANHIST.STAT ————»&)
X
CALG LiFILT-FREQPOIN ———®
i . [ WMATH MATH
CALG 4:DIFF:POIN +D Lo|don e | FILTER
i TRACK Eﬁgggw' TRACK
AECT 1 Div= .
CALC ;:TRAN:?HEQ:WEND HAMM —»&) 21.3mu F NG
HANN 5 sampies
1 ABS i a4
CALC S TRANFREQITYPE B2y —»@) OFFSET®Y |
26.8muU | :
Other fungtions with #RCLASAY o 1 3 L
and SYSTSET scale
AETURN RETURN«

Cﬁ/ gryen
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e CALC LiMATH[EXPR]

MATH n MATH
> » AREA
I adg N LIMITED
P su yes no | TRACK
| mul TRACK LEFT 71
@\ fier ke a0
N int E samples 1
dif RIGHT 1
@ it Y 20 ®~©
& s i samples 3
cht ® ) |
]—@ }CALC 2:FEED
chz &
ENTER = RETURN«
I |
L MATH ’ MATH MATH
-l DIF INTEGR e EET
BARAM | TRACK PARAM PARAM
WINDOW | LIMITED 3 LIMITED
3 ™ yes.no yes no
sampies E
AREA  » AREA »
1Dve @] 4 1oi= @ 4 i
21.3mu | © 21.3m4 © EATER |
CFFSET®] OFFSET@) hamnming
26.8mu 26.8mU ’——> hanning
3 5 rectang
auto- auto- |
scale scaie ) i {-b Z%AQD%H
RETURN « RETURN « L § RETURN~
C é} G5
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B.25 MEASURE menu
MEASURE  oErsiRe SELECT SELECT SELECT
’—> MEAS n MEAS n MEAS n
e AEAS 1 volt volt volt
kPR L ——E ime - e i wiime
ch2 i delay deiay _ clelay
on off ' de A freq 4 Ia
e TRACK PR lyrack " ltRacK
[ MEAS2 | == mgx D] ﬁﬁge @}—@ ‘5?21 (0]l
{gEi=] =
loha : pkpk 1 fal h )
tow duty i
o off Meh V), widts 7 } N - N
CURSOR oh1 ch h1 7
OMT & » chz @ —© ch2 @]»@ ch: @ —@
STATIST | oh3 ) ich ch3 ]
S RETURN RETURN= RETURN-
wwwwwwwww ~ DISPWIND:TEXTZ:DATA? sroan
S DISPWIND TEXT1:DATA?
Notes: - ch3is not applicable for PM33x0A.
- extinstead of ch4 for PMB33x0A.
B.2.6 DTB(DELD TB) menu

Programmable with the *SAV/ARCL and SYST:SET commands.
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B.2.7

SAVE/RECALL menu

CLEAR EIERR
et MEMORY MEMORY
CONFIRM CONFIRM|
J ]
j 1
yes yes frosmeesti
ARE YGU} OVERHULEJ
SURE 7 _ [PROTECTH
] )
ng .l—j no I———»
;

SAVE BAVE A00 L CLEARE
TO PRAOTECT
MEMORY |Track IMEMORY (TRACK
o ml @ @ [} m12 @
. M2 ™, -
= m3 -’_‘ : m3 =
TRACEDATA] ——= | save } PROTECT]
on off
clear J }
TAAG:COPY —om | COBY by clear ]
=l
clear 1
all i
CLEARS p! TUBN
BROTECT RETUANA
RECALL FECALL RECALL
REGISTER REGISTER
MEMORY | rRACK MEMORY | TRACK
The
TRACHDATAD > St D) |omt @O
omt2 om2 =
DISPLAY DHSPLAY }
onoff on off
CLEAR CLEAR
DISPLAY DISPLAY A
Y-pos Y-DOS
D] @ mx;.}xxD ‘é):k_©
X-pos
xxgcx0®}‘ ]
trace 1 trace
register [T T iregister ‘I
B8.2.8 SETUPS menu

Programmabie with the *SAV/+RCL and SYST.SET commands.

[copy
MEMORY

FROM JTRACK
om

am2 @}‘@
»m3

TG A
#m3

o @)
o md

COPY ]

RETURN <

SYHMY
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B.29 TB MODE menu
SYST.8ET
*RCL/*SAY
Byooe  ANALOG:
‘ W EVENT EVENT
D LS DELAY | DELAY |
: i e 1
A on o o off
conT N T iEeyvea
INIT:CONT OFF i
B BT-O ﬁ
' ot
| CHANNEL |
| iz 3 4_‘ R
- ANALOG | 3 LEVEL 1
Los ] +99Aam<\z?\> @ i
Tt
! | £ ]
. |t chop 1 RETURN ;l_ HETURN 41
| DiGITAL :
TH MODE |
2 TB MODE TE MODE GO ] ‘EECS"TH
LENGTH | T conFlR
: On Lt \ 1 4o @ } )
INIT:CONT SN e * i &2 ols }—J ; ]
<Eatait i
i v sne ] }
Aol ] aoLL ] 2h @ .
on off on off A pts yes
\ REALTIMEY STOP ON
SENS:SWEREAL 9N . oNLY TRIGGER e . }
OFF yes no yes no s ARE YU
EVENT ] 7 }
DELAY M 1
AGCQ ACG )
LENGTH" LENGTHP RETURN 4 ne
A
¥
TRAG:POIN st

Note; -

8K points acquisition length not applicable for PM33x0A.
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B.2.10 TRIGGER menu

ANALOG MODE:

TRIGGER TRGGER TRIGGER TRIGGER
MAIN TE MAIN TB MAIN TB
TRIGTYPE - |edgety Ale »|adge tv w edge tv
Y 7 fietd 3 fieid 1
TRIGSOUR | g~ en3 ® m-+! field 2 field 2
! d Hilines fines 4 TRACK
| H fos =
TRIGLEVAUTO 1w [9/O8F @ > Lm"a';%q -
ANALOG | oo 7
®,,- on off | ]
. w A ] & ——wipos neg ! pos neg ]
trlacde VIDEQ VIDEO
@~—>§ forg] SYSTEM» -y SYSTEMb—
: Lini-ref heity hdty ;
: | i
¥y
A
: DIGITAL MODE:
TRIGEER | rygEEER THISGER FHIGGER
MAIN TB MAIN TB MAIN TB
e adgetv | _ietdgety | _|edge tv
TRIGTYPE iogic logic T1logic ’
R 3 rifietd 1 state
TRIGSOUR jhe ghs (3 el ficld 2 pafiom  ja——
o : E -Hines 4 TRACK glitah
TRIGLEVAUTE — 1ovetop J @ > “NEQ';Bér*"© LHTH
noise
on off gé"fOCK A.
POS : 3 3
TRIGSLOP g a0 X & ——pipos neg g:é v
iTH riacde VIDED ch4 3
@ ——pi [iEer0) SYSTEME |
Lihfere hity
. - STTRr
TRIGFLTLPAS: e
STAL [
LT (FREQ !
TRIGFILTHPAS: 1o |
e . NUMEB
TRIGVIDFIEL: g =@
TREGVIELING: et {F)
TRIGVIDBEIG: — e (3
Notes: - ch3 is not applicable for PM33x0A.

- ext instead of ch4 for PM33x0A.

- GLITch can be programmed as trigger type (TRIGger: TYPE) instead

of LOGIc for PM33x0A.
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VIDEQ
= SYSTEM
ndtv A
St:f HW TRIGMIDFORMIETYPE]
secam Y[
LNES ]
1050
1125 me— - TRIGVIDFORMLPFR
1250 M
ENTER =
TRIGGER TRIGGER TRIGGER
MAINTB MAIN TB MAIN T8
edgetv | adge tv edge tv
togic logic logic
state b state state
R o 115 41 patiarn ] pattern ] i
glitch d giiteh glitch 1
LHxH LHxH ] FE ] i
enter ]
axit 4 15 w49 Aj
if >t1 o T <t2
i <t2 v range ,} TRACK
Ange 4 TRACK RANGE
= @ LXKHTHS
XXX

S1raal




B-14 CROSS REFERENCES

B.2.11 UTiLI_TY menu

UTIETY

Uil UTL UTiL
} b PROBE ™ PROBE g
| CORR | IR

i PROBE loh

AUTOSET e SWITCH | enz  “

3 autoset eh3
PROBE » land jchid v
SOILDS ; 3

SCREEN e,

=Sk _ i

REMOTE , ] ‘ BOT oy

SETUP 7 % 1001

PRINT & 7

el g E— ; PROBE

CLOCK ] |CORR )

MAINTE- PSEE\E/%EO | RETURN 41 RETUAN 4

NANGE MANUEL ‘ % EA

| !
[ ‘
i ot UL
S 5282 REMOTE
SETUP | ]
sysT.CcoMMSER REC] gaup -+ BAUD EEh. e -—o- e
TTRAN 1000 B B :
' . REC 7 0 I
SYST.COMM,SERETRM{ BITS > SEE;S .
LREC]. ey PARITY Rspaz 1
svsT.GoMM:SER S pan > | o ou Rere
RTS8 3-wire ] ‘
SYST-COMM:SER :CONT RIS ey B 1 |
4
BE ~ ON-KOFF
SYSTCOMM:SER HHEC PACE ——ae KON | |
RETURN « RETURN ..} |
OTILTTY
PRINT &
PLOT & CLK]
Liprint
iot cik
pmAZ78 - HCOPFDEY
dump-m1 |
deimmyyy SYSTDATE
S BYSTTIME
dd:mm:yy
gy
yymnedd Loneirin
ENTERS
RETLAN srrom
Notes: - ¢h3 is not appiicable for PM33x0A.

- extinstead of ch4 for PM33x0A.
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|

{

UTIL UTIL
b AUTOSET ™ AUTOSET
PROBE
AOTOSET PROBE
off i 11
defaulf unaffec
LSEIDIOg
Isetups
VERT »—]— }
TRIG e
PROBE » b
RETURN = RETURN
UTIL UTL.
REMOTE L= SCREEN
CONTRL & SOUND
EEE y
PN | Ty TRIG !}}i{)
(SCP on of
TRIG IND
on off
ADDRESS .
8 BOUND »
MTB-int
1:4 ﬁ’)’
USER
} TEXT ¥
RETURN <f RETURN <

| juTe UTL
TR AUTOSET 3 AUTOSET
TRIG VERT.
ICHANNELS
UNAFFECT Sl J
88 10 uraffect
acdc
] unaffect
1M 500
unaffect
|
RETURN 41 RETURN
EDIT UTIL
™ USER SOUND
TEXT @
onoff | on off
CLICK
space on off ]
delete
insert
ENTER < RETURN <

b DISPAWINDZ TEXT: CL
. BT

DATA
E
AT

§T7340

BEEP ] < SYSTBEEP
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B.2.12 VERTICAL menu

VERTICAL
MENLU

BWLIMITY «inp:FicT QN

OFF
506 CHY L «—INP1IMP

]
5OL: CH2 }
]
]

a2 e INP2:IMP

500 CH3
on off

B0Q CHA | o iNP4:IMP

-——_——] ETv441

<—[NP3:IMP

Note: - B0/ MQ only applicable for PIM339xA.
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B.3 Cross Reference Functions / Commands

This section describes the SCPI commands that are related fo the oscilloscope
tunctions and frontpanel keys. The oscilloscope functions and keys are described
in chapter 5 "Function Reference" of the Operating Guide. The SCPI commands
are specified in chapter 4 "COMMAND REFERENCE" of the SCPI Programming
Manual.

FUNCTION + KEYS/MENUS RELATED SCP1 COMMAND(S)
ACQUISITION LENGTH
key TB MODE SYSTem:KEY 408
manu TB MODE DISPlay:MENU TBMode
- softkeysn=1.6 SYSTemKEY n
- ACQ LENGTH TRACe:POINis
- irace length FORMai[:DATA]
- frace dafa TRACe!:DATA]
- trace copy TRACe:COPY
ADD INVERT SUBTRACT
key CH1+CH2 SENSeFUNCtior:... "XTIME VOLTage:SUM 1,2°
key INV CHZ INPut2:POLarity
key CH3+CH4 SENSe:FUNClion.... "XTIME:VOLTage:SUM 34"
key INV CH4 INPutd.POLarity
ADD (MATHEMATICS)
ey MATH SYSTemKEY 111
menu MATH DISPiay:MENU MATH
- softkeysn=1.6 SYSTemKEY n
- MATH1(2) ON/OFF CALCulatel 12} MATH:STATe
- add CALCulatef112MATH] EXPRession]
ALTICHOP
key TB MODE 8YSTem:KEY 408
menu T8 MODE DISPiay:MENU T8Made
- softkeysn=1.6 SYSTemKEY n
ANALOG MODE INSTrument:NSELect ANALog
INSTrument:SELect] 2
key ANALOG SYSTem:KEY 106
AUTO RANGE
key AUTO RANGE {MTB) SENSe: SWEep TIMEAUTC
key AUTG RANGE (CHY) SENSe:VOlTage1[:DCERANGe:AUTO
key AUTC RANGE (CHZ) SENSe:VOLTage2:DC)RANGe:AUTC
key AUTO RANGE (CH3) SENSe:VOLTage3[ DCERANGeAUTO
key AUTO RANGE (CH4) SENSe:VOLTaged[.DC] RANGe:AUTO
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FUNCTION + KEYS/MENUS RELATED SCP! COMMAND(S)
AUTOSET
key AUTOSET SYSTem:KEY 101
AUTOSET SEQUENCE
key STATUS SYSTemKEY 201
key TEXT OFF 8YSTem:KEY 801
menu UTILITY —» AUTOSET or PROBE  DISPlay:MENU UTIL
- softkeysn=1.86 SYSTemKEY n
AUTOSET USERPROG
key UTILITY SYSTem:KEY 104 .
menu UTILITY — AUTOSET DiSPlay:MENU UTIL
- softkeysn=1.6 SYSTem:KEY n
AVERAGE SENSe:AVERage[:STATe!
SENSe:AVERage: TYPE?
key AVERAGE SYSTerm:KEY 507
key ACQUIRE SYSTem:KEY 107
menu ACQUIRE DiSPlay:MENYU ACCuire
- softkeysn=1..6 SYSTemKEY n
- TRACK (select average factor} SENSe:AVERage:COUNt
BANDWIDTH LIMITER © INPut[<nsLFLTerl:LPASs) FREQuency?
key VERT MENU 8YSTem:KEY 504 P
menu VERT MENU DISPlay:MENU VERTical i
- softkeysn=1.86 SYSTem:KEY n ‘*
- BWLIMIT INPutf<n>LFILTer.LPASS):STATe]
CALIBRATICN AUTOCAL © CAlibration[:ALL]
key CAL «CAL?
CHANNEL/TRACE SELECTICN SENSe:FUNCtion ...."XTIMe:Voltage<n>"
key ON CH1 8YSTem:KEY 803 ;
key ON CH2 SYS8Tem:KEY 806
key ON CH3 SYSTemKEY 808
key ON CH4 SYSTemKEY 812
key RECALL SYSTemKEY 109
menu RECALL — trace register DiSPlay:MENU RECall
- goftkeysn=1..8 SYSTem:KEY n
CONFIDENCE CHECK *TST?
CURSORS (TIME/NVCLT/BOTH) SYSTEM:SET? 32
key CURSORS SYSTem:KEY 204
menu CURSORS DiSPiay:MENU CURSors

- softkeysn=1..6 SYSTemKEY n
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FUNCTION + KEYSMENUS RE{ATED SCPI COMMAND(S)
CURSOR READCUT

key CURSORS SYSTemKEY 204

menu CURSCRS DiSPlay:MENU CURSors

READOUT DISPiay:WINDow(1]: TEXT<n>DATA?
DELAY SENSe:SWEep:OFFSet TIME

menu TB MODE —» EVENT DELAY DISPlay:MENU TBMode

- softkeysn=1.6 SYSTem:KEY n

- select posineg slope TRIGger:SLOPe
DELAY MEASUREMENT

key MEASURE SYSTem:KEY 110

menu MEASURE — MEAS1{Z) DISPlayMENU MEASure

- softeysn=1 .86 SYSTemeKEY n
DELAYED THAEBASE (DELD TB) 8YSTem:SET? 18

key DTB SYSTem:KEY 402

key TIMEDIV s () SYSTemKEY 403

key TIMEDIV ns {») SYSTem:KEY 404

menu DTB - DEL'DTB DISPlay:MENU DMODe

- softkeysn=1.6 SYSTem:KEY
DIFFERENTIATE {MATHPLUS)

key MATH SYSTemikay 111

menu MATH DISPlay:MENU MATH

- softkeys n=1.. 6 SYSTem:KEY n

- MATH1(2) — difierentiate ON/CFF
- PARAM —» window samples

CALCulatel112}DERivative:STATe
CALCulate]1/2]:DERivative:POINts

DISPLAY MENU

key DISPLAY SYSTerm:KEY 112

meny DISPLAY DiSPlay:MENU DISPiay

- softkeysn=1..6 SYSTemKEY n

- TEXT — USERTEXT DISPlay: WINDow2: TEXT(1]
DIGITAL Mode INSTrument:NSEL ect DiGital

INSTrument{:SELect 1

key ANALOG SYSTem:KEY 106
ENVELOPE

key ACQUIRE SYSTemKEY 107

menu ACQUIRE — ENVELOPE DISPlay:MENU ACQuire

- softkeysn=1.6 SYSTemKEY n

Error handling

see Status handling

Event handling

see Status handing
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FUNCTION + KEYS/MENUS

RELATED SCFi COMMAND(S)

FFT - FAST FOURIER TRANSFORMATION (MATHPLUS)

key MATH

menu MATH

- softkeysn=1 .6

- MATH1{2} — FFTONIOFF

~ PARAM - select FFT windows

- read FFT amplitude/fraguency
- select absoluts/relative FFT

SYSTem:KEY 111

DISPlay:MENU MATH

SYSTemiKEY n

CALCulate[112: TRANsform:FREQuency: STATE

CALCulate{112] TRANsform: FREQuency:
WINDow RECTangulari-AMMinglHANNIng

DISPlay: WINDow[ 1. TEXT<n>:DATA?

CALCulate[1/2]: TRANsform:FREQuency TYPE

FILTER (MATHEMATICS)
key MATH
menu MATH
- sofkeysn=1.6 .
- MATHH2) — filter ON/OFF
-~ PARAM -+ window samples

8YSTemKEY 111

DISPlay:MENU MATH

SYSTemKEY n
CALCulate[112)FILTer:FREQuency:.STATe
CALCulate[1i2)FILTerFREQuency:POINts

GLITCH triggering TRIGger TYPE GLITch

HISTOGRAM (MATHPLUS)
key MATH SYSTem:KEY 111
menu MATH DISPiay:MENU MATH
- softkeys n=1 ., 6 SYSTem:KEY n
- MATH1{2} ~» histogram ON/OFF CALCulate{112: TRANsform:HISTogram:STATe

HOLD OFF TRIGgerHOLDoff

ldentification «|DN? and +OPT?

SYS5TermVERSion?

INPUT ATTENUATOR SENSe:VOLTage<n>[:DCERANGe:PTPeak
key AUTO RANGE channel <n> SENSe:VOLTage<n>[:DCIRANGeAUTO
key AMPL CH3 SYSTem:KEY 709 (PM3392A-82A)
key AMPL CH4 SYSTemKEY 712 (PM3392A-82A)

key AMPLmv (&) CH1
key AMPLv{w} CHt
key AMPLmv{a) CH2
key AMPLv{w) CHZ
key AMPLmv (&) CH3
key AMPLyv(w) CHZ
key AMPLmv (&) CH4
key AMPLv(w} CH4
key AMPL EXT (CH4)

SYSTem:KEY 702

SYSTemKEY 802

8YSTem:KEY 705

SYSTem:KEY 805

SYSTem:KEY 708 (PM3394A-84A}
SYSTemKEY 808 (PM3304A-84A)
SYSTem:KEY 711 (PM3334A-84A)
SYSTem:KEY 811 (PM3394A-84A)
SYSTem:KEY 712 (PM33x0A)
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FUNCTION + KEYSMENUS RELATED $CPt COMMAND(S)
INPUT COUPLING INPutf<nz]:COUPIng ACIDCIGROund

key ON {toggied ON) SENSe:FUNCtion

kay ON CH1 SYSTemKEY 803

key ON CH2 SYSTem:KEY 808

key ON CH3 SYSTemiKEY 809

key ON CH4 SYSTemiKEY 812

key TRIG VIEW EXT SYSTEM:KEY 812 (PM33x0A)

key AG/DC/GND  CH1 8YSTem:KEY 804

key AC/DC/GND  CH2 SYSTem:KEY 807

key AC/DC/GND  CH3 SYSTemKEY 810 (PM3334A-84A)

key AC/DC CH3 SYSTem:KEY 810 {PM3392A-82A)

key AMPL CH3 SYSTamKEY 709 (PM3392A-82A)

key AC/DC/GND CH4 5YSTemKEY 813 (PM3304A-84A)

key AC/DC CH4 SYSTemKEY 813 {PM3392A-82A)

key AMPL CHa } EXT) GysTemKEY 712 (PM3392A-82A) } (PM3B0A]
INPUT IMPEDANCE INPutl<n>]IMPecance

key VERT MENU SYSTemKEY 504

meny VERT MENU DiSPlay:MENU VERTical

- 50C CHen> INPut<n>iMPedance
INTEGRATE (MATHPLLUS)

key MATH SYSTemKEY 111

menu MATH DISPlay:MENU MATH

- softkeysn=1 .. 6 SYSTermKEY n

- MATH1{2) — integraie ONOFF CALCulate[112LiNTegral: STATe
L OGIC TRIGGER TRIGger. TYPE LOGic

key TRIGGER SYSTemKEY 208

meny TRIGGER DISPlay:MENU TRIGger

- softkeysn=1..6 8YSTemKEY n

- TRIG slope TRIGgenSLOPe

- TRIG source TRIGger.SOURze
MAGNIFY HORIZONTAL

kay MAGNIFY {« ) SYSTemKEY 210

key MAGNIFY (») SYSTenKEY 211

MAGNIFY VERTICAL

key DISPLAY SYSTemKEY 112
mendu DISPLAY DISPlay:MENU DISPlay
- softkeysn=1..6 SYSTem:KEY n

MAIN TIME BASE 5ENSe:SWEep TIME
key TIME/DIV VAR s « SYSTemKEY 410
key TIME/DIV VAR ns » SYSTem:KEY 411

key AUTO RANGE

SENSe:SWEep TIMEAUTC
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FUNCTION + KEYSMENUS RELATED SCPI COMMAND(S)
MATHEMATICS CALCuiaief112]: ....
key MATH
menu MATH DISPlay:MENU MATH
- softkeysn=1.8 SYSTem:KEY n
MEASURE MENU MEASUre?
CONFigure + READ?
CONFigure + INITiate + FETCh?
key MEASURE SYSTemKEY 110
menu MEASURE DISPlay:MENU MEASure
- softkeysn=1.6 SYSTenmuKEY n

- MEAS 1 & MEAS 2

DISPlay:WINDow[ 1] TEXT<1I2>:DATA?

MULTIPLY {MATHEMATICS)
key MATH
menu MATH — MATH1(2}
- softkeysn=1.8
- MATH1(2) ON/OFF
- mulfiply

SYSTemKEY 111

DISPlay:MENU MATH
SYSTemKEY n

CALCulate[112} MATH:8TATe
CALCulaie[112JMATHEEXPRession]

PASS FAIL TESTING {MATHPLUS)

«BAV, «RCL
SY8Tem:SET? 51

PEAK DETECTION

key ACQUIRE 8Y8TemKEY 107

menu ACQUIRE DISPlay:MENU ACQuire

- PEAKDET SENSe:SWEep:PDETection
PQSITION

knob POS (CH1,2,3,4)
knob XPCS (CH1.2,3 4)

SENSe:VOLTage[«<n>]:DCLERANGe:OFFSet

noneg

POWER SUPPLY
key POWER ON/OFF

none

PRINTING AND PLOTTING (IEEE-488.2 & RS-232)

key HARD COPY

key UTILITY

menu UTILITY — PRINT & PLOT
- softkeysn=1.86

- get hardcopy data

- real-time clock

- select hardcopy device

SYSTemKEY 113
SYSTem:KEY 104
DISPlay:MENLU UTIL
SYSTem:KEY n
HCOPy:DATA?
SYSTem:DATE
SYSTem: TIME
HCOPy:DEVice
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FUNCTION + KEYS/MENUS

RELATED SCP COMMAND(S)

PROBE SCALING (MATHPLUS)

=SAV, «RCL
S5YSTem:SET

PROBE UTILITIES

key UTILITY SYSTemKEY 104
_ menu UTILITY —» PROBE DiSPay:MENU UTIL

~ softkeysn=1..6 SYSTemKEY n

BEMOTE CONTROL IEEE-488.2
key STATUS / LOCAL SYSTemKEY 20
key UTILITY SYSTem:KEY 104
menu UTILITY —» REMOTE SETUP DISPlay:MENU UTIL

- softkeysn=1.86

SYSTem:KEY n

REMOTE CONTROL R8-232

key STATUS /LOCAL 8YSTem:KEY 201

key UTILITY SYSTemKEY 104

menu UTILITY — REMOTE SETUP  DISPlay:MENU UTIL

- sofikeysn=1 .86 SYSTem:KEY n

- R8-232 SETUP SYSTem:COMMunicate:SERial
RUN/STOP

key RUN/STOP SYS8Tem:KEY 309

INiTiate: CONTinuous ON | OFF

SCREEN CONTROLS AND GRATICULE

knob TRACE INTENSITY DISPlay.BRIGhiness
knob TEXT INTENSITY none
knob TRACE ROTATION none
knob FOCUS none
knob GRATICULE ILLUMINATION nong

SCREEN MESSAGES none

SETUPS
key SETUPS SYSTem:KEY 103
menu FRONT SETUPS DiSPiay:MENU SETups
- softkeysn=1.6 SYSTemKEY n
- recalt *RCL
- save *SAV

SETUPS SEQUENCE
key STATUS SYSTemKEY 201
key TEXT OFF SYSTerm:KEY 801
menu UTILITY DISPlay:MENU UTIL
- softkeysn=1.6 SYSTem:KEY n
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CROSS REFERENCES

FUNCTION + KEYS/MENUS RELATED SCP! COMMAND{S)
STANDARD FRONT/FRONT PANEL RESET  SYSTem:SET
*RST

key SETUPS SYSTemKEY 103

meny FRONT SETUPS DISPlay:MENU STups

- softkeysn=1.6 SYSTemKEY n

- recal *RCL

- save *SAY
Status handling *CLS

+ESE, #ESR?, +5RE, «3TB?
STATus:OPERationhEVEN{?
STATus:OPERation:CONDition?
STATus:OPERation:ENABle
STATus: OPERation:PTRansition
STATus:OPERation:NTRansition
STATus:QUESHonabie] EVENT]?
STATus:QUEStionable:CONDition?
STATus:QUEStonable: ENABle
STATus:QUEStonable:PTRansition
STATus:QUEStonable:NTRansltion
STATus:QUEUs[NEXT]?

STATus:PRESst
SYSTem:ERRor?
STATUS SCREEN
key STATUS / LOCAL SYSTemKEY 201
SUBTRACT (MATHEMATICS}
key MATH SYSTem:KEY 111
meny MATH DisPlay:MENU MATH
- softkeysn=1.86 SYSTemKEY n
- MATH1(2) ON/OFF CALCuiate[ 1121 MATH:STATe
- subtract CALCulate[ 112 MATH EXPRession]

Synchronization of confroller - instruments

*QPC and *WA|

TEXT OFF
key TEXT OFF

DISPlay: MENU:STATe
SYSTem:KEY 801
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FUNCTION + KEYS/MENUS RELATED SCPI COMMAND(S)
TIMEBASE MODES

key TB MODE SYSTem:KEY 405

menu TB MODE DiSPlay:MENU TBMode

- softkeysn=1.6 SYSTemKEY n

- AUTO INITiate: CONTinucus ON

TRIGger:S0URce IMMediate
- TRIG iNITiate:CONTinuous ON
TRIGgerSOURce INTemalen>

- SINGLE INITiatel:IMMediate]

ey SINGLE_ARM'D {indicator) SYSTem:KEY 311

- MULTI none

- ROLL nene

- REAL-TIME ONLY SENSe:SWEep:REALime[;STATe]
TIME MEASUREMENTS

key MEASURE - SYSTem:KEY 110

menu MEASURE DIgPiay:MENU MEASUre

- softkeysn=1.6 SYSTem:KEY n

- MEAS 1 & MEAS 2 DiSPlay:WiNDow[1]: TEXT<112>:0ATA?

- frequency MEASure:FREQuency?

- period MEASuUre:PERiod?

- pulse width negative MEASUre:NWIDth?

- pulse width positive MEASLre:PWIDth?

- rise fime MEASure:RISETIME?

- fall fime MEASure: FALL TIME?

- duty cycle negative

- duty cycle positive

- time of the first max value
- time of the first min vale

MEASure:NDUTyeycle?
MEASure:PDUTycycle?
MEASure; TMAXimum?
MEASuUre: TMINimum?

Nofe:  MEASure? can be subsiituted by CONFigure + READ? or by CONFigure + iNiTiale +

FETCh?

TOUCH, HOLD & MEASURE ™ .

key UTILITY SYSTem:KEY 104

meny UTILITY — PROBE DISPlay:MENU UTIL

- softkeysn=1.6 SYSTem:KEY n
Trace handling

- trace length (number of points) TRACe:POINts

- trace point length FORMai[:.DATA]

- trace data TRACe[:DATA}

- trace copy TRACe:COPY
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CROSS REFERENCES

FUNCTION + KEYS/MENUS RELATED SCPI COMMAND(S)
TRIGGERING OF SWEEPS

- send GET code *TRG

- abort trigger system ABOR!

- initiate trigger system continuously INITiate:CONTinuous

- initiate trigger system once only

INITiate[ IMMediate]

TRIGGER COUPLING
key TRIGGER SYSTem:KEY 209
key DTB SYSTem:KEY 402
menu TRIGGER DISPlay:MENU TRIGger
menu DTB DISPiay:MENU DMODe
- softkeysn=1..8 SYSTem:KEY 1
TRIGGER DELDTB
key DTB SYSTemKEY 402
menu DTR DiSPlay:MENU DMODe
- softkeysn=1.6 SYSTem:KEY n
TRIGGER LEVEL
knob TRIGGER LEVEL TRIGgerLEVel
key TRIGGER SYSTemKEY 409
- ac, de, F-reject TRIGger:FILTer.PASs:FREQuency
TRIGger FlLTerLPASs:STATe
- hi-reject TRIGger:FILTerHPASs:FREQuency
TRIGgenFILTer:HPASs:STATe
key DTB SYSTem:KEY 402
menu TRIGGER DiSPlay:MENU TRIGger
- level peak-peak TRIGgerLEVELAUTO
menu DTB DISPlay:MENU DMODe
- softkeysn=1.8 SYSTem:KEY n
TRIGGER MAIN TB
key TRIG 1 SYSTem:KEY 604
key TRIG 2 SYSTem:KEY 8607
key TRIG 3 SYSTemKEY 610
key TRIG 4 SYSTemKEY 613
key EXT TRIG . SYSTem:KEY 613 (PM33x0A)
key TRIGGER 8YSTem:KEY 209
menu TRIGGER DISPlay:MENU TRIGger
- softkeysn=1.6 8YSTem:KEY n
- posheg Yrigger edge TRiGgerSLOPe
- MAIN TB trigger source TRiGgen.S0URce
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FUNCTION + KEYS/MENUS RELATED SCP! COMMAND(S;
TV TRIGGER TRIGger:TYPE VIDEO

key TRIGGER SYSTem:KEY 209

menu TRIGGER DISPlay:MENU TRIGger

- fieldt, field2, lines TRIGgerViDeo:FIELA[:NUMBer]

TRIGgerViDeo FIELE: SELect
- select line number (TRACK) TRIGgerViDaolLINE

- posineq signal polarity

TRIGger:VIBeo:S51Gnal

- VIDEO SYSTEM TRIGgerViDeo:FORMa: TYPE]
TRIGgerVIDeo:FORMatl TYPEJLPFRame
USERTEXT DISPlay.WINDow2: TEXT.CLEar
DiSPlay:WiNDowz TEXT.DATA
DISPlay:WINDowZ TEXT.STATe
key UTILITY SYSTemKEY 104
menu BTILTY — USERTEXT DISPiay:MENU UTIL
- softkeysn=1.6 SYSTem:KEY n
UTIL MAINTENANCE CALibrationf:ALL}?
key CAL *CAL?
UTIL MENY
key UTILITY SYSTem:KEY 104
meny UTHATY DISPlay:MENU UTIL
- softkeysn=1.6 SYSTem:KEY n
UTIL SCREEN & SOUND SYSTemBEEPer
SYSTemBEEPerSTATe
key UTILITY SYSTem:KEY 104
menu UTILITY —» SCREEN & SOUND  DISPlay:MENU UTIL
- softkeysn=1.6 SYSTem:KEY n
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CROSS REFERENCES

FUNCTION + KEYS/MENUS RELATED SCPI COMMAND(S)
VOLT MEASUREMENTS

key MEASURE SYSTemKEY 110

menu MEASURE DISPlay:MENU MEASure

- softkeysn=1..86 SYSTemKEY n

- MEAS1&MEAS 2

- de voliage

- rms voltage

- amplitude voltage

- max voltage

- min voliage

- peak-to-peak voliage

- high level voltage

low tevel voltage

- faliing overshoot voltage
- falling preshoot voitage
- rising overshoot voltage
- fising preshoot voltage

DiSPiay:WINDow[1]: TEXT<112>.DATA?
MEASure[:DCI?
MEASure:AC?
MEASure:AMPLItude?
MEASure:MAXimum?
MEASure:MINImum?
MEASure:PTPeak?
MEASUrg:HIGH?

MEASure: LOW?
MEASure:FALL:OVERshoot?
MEASure:FALL:PREShoot?
MEASure:RISE:OVERshoot?
MEASure:RISE:PREShoot?

Note:  MEASure? can be substituted by CONFigure + READ? or by CONFigure + INfTiate +

FETCH?

X-DEFLECTION (X-DEFL, X vs Y}

key DISPLAY
menu DISPLAY
- softkeysn=1.6

SYSTemiKEY 208
DISPlay:MENU DISPlay
SYSTem:KEY n

Noies:

The functions, keys, menus, and related SCP! commands for the

PRM33x0A CombiScope instruments are:

- not applicable for channel 3,

- partly available for channel 4 as external irigger inptit.
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APPENDIX C MANUAL CONVENTIONS

C.1 Abbreviations Used

ABBREVIATIONS USED (in alphabetical order}

- ADC = Analog to Digital Converior

- At = Accepior Handshake

- ANSI = American National Standards Institute
- ASCII = American Standard Cede for Information Interchange
-C = Controller

- CAL = QCalibration

- CLS = Clear Status .

- CME = Command Error

-CR = Carrage Return

- <dab> = data byte

-DCWL) = Device Clear

- DDE = Device Depandent Error

- dec = decimal

-DS8O = Digital Storage Oscillescope
-DT = Device Trigger

- EBNF = Extended Backus Nauer Format
- e.q., = exempli gratia (for exampie)

- EO! = End Or ldentify

- EOL = EndOf Line

- ESB = Event Status Bit

- ESC = Escape

- ESE = Ekvent Status Enable

-ESR = Event Status Register

- EXT = External

- FIFQ = First In First Out

- GET = Group Execute Trigger

- Gl = (oo Local

- GTL = Go To Local

- GP = General Purpose

- GPIB = @eneral Purpose Interiace Bus
- GR = Go to Hemote

- HDTV = High Definition Television

- Hex = Hexadecimal

- HPGL = Hewiett Packard Graphics Language
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- 1DY
- 1DN
-1EC
- [EEE
- e,
-{FC
- INT
-1
-18SC

-L
-LF
-LLO
1O

- MAX
- MAV
- MIN
- MLA
- MS8
- MTA
- MTB

- NL

- NRi

- NTF

- NTR
- NTSC

- OPC
- OPER
- OPT
-08C

- PAL
- phs
- pmt
- pmu
- PON
- PP

- PTF
-PTR

- QUES

oo oo onogon

#o

it

ook

Io#

%

|1} [

B ononon no#

Hoi

Identify

Identification

International Electrotechnical Commission
ingtitute of Electrical and Electronic Engineers
id est {that is)

interface Clear

Internal

Input/Oustput

International Standards Organization

Listensr

Line Feed
Local Lockout
Listen Only

Maximum

Message Available
Minimum

My Listen Address
Master Summary Status
My Talk Address

Main Time Base

New Line (equal to LF)

Numeric format

Negative Transition Filter

Negative Transition Register

National Television System Commitiee

Operation Complete
Operaticn

Optional
Oscilloscope

Phase Aliernating Line
program header separator
program message terminator
program message unit
Power ON

Parailel Poll

Positive Transition Filter
Positive Transition Register

Questionable

P—




MANUAL CONVENTIONS cC-3

- RAM .
- RCL
- REN
-RL

- ms
-1

- rmu
- RQC
- RQS
-RST
« il

- SAV
- SCPI
-8DC

- SECAM
- 8H
-SPD

- SPE

- SRE

- SR(Q)
-STB

- Std

-T
- T&M
-TRG
-TST
-TTL

- UNL
- UNT
-URQ
- WA

n# nH

oI H

oo

g0 4 N0

1] ] no# -3 VI I T T 1|

o oH

Random Access Memory
Recall

Remocte Enable

Hemote Local

root mean square
response message terminator
response massage unhit
Request Control

Requast Service

Resetl

return to local

Save

Standard Commands for Programmable instruments
Selected Device Clear
Sequentieiie Couieurs & Mémoire
Source Handshake

Serial Poll Disabie

Serial Poli Enable

Service Request Enable

Service Request

Status Byte

Standard

Talker

Test & Measurement
Trigger

Test

“transistor-Transistor Logic

Unlisten

Uniaik

User Request
Wait to continue
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C.2 Glossary of Symbols Used

Y = micro voliage (1E-6)

- dB = decibell

- dBm = decibell with respect to 1 mW

-dBuY = decibell with respect to 1 UV

-Vrms = RMS voltage (Peak 2}

- Hz = Hertz

-m = meter

- Mbyte = Megabyte

- ms = milliseconds .

-mw = milfiwatt {(1E-3) i

-5 = seconds

-% = percentage -

C = Default program message part, which can be optionally specified. (L
This means that a program message may or may not contain the .
defaulted keyword, without changing the semantic meaning of the
message.

{0l = Program message par that can be repeated (zero or more times).

sign to indicate a choice (... or ...)
Cirl key, E.g.,, "END means Ctrt + END

Ino#

‘logical OR’ symboi (... or ...}

®

-

C.3 List of Tables

logical AND’ symbol (... and ..)

fl

Table 3.1 The TRiGger modes (section 3.4.1.3) -, IR

Table 3.2 Relation between acquisition length and available trace
memary {(section 3.10) *
Table 3.3 The Operation Status bits {section 3.15.1.1)
Tabie 3.4 The Questionable Status bits (section 3.15.1.2)
Section 4.2 Command summary
Table 4.1 Disptay character set for CombiScope instruments
(DISPlay:WINDow2:..)
Table 4.2 MTB values in the digital mode (SENSe:SWEep: TIME)
Table 4.3 Reference numbers for front panel keys (SYSTem:KEY)

Appendix B.3 Cross reference functions/commanas
Appendix E Summary of instrument seitings per node.
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C.4 List of Figures

Figure 3.1
Figure 3.2
Figure 3.3
Figure 3.4
Figure 3.5
Figure 3.6
Figure 3.7
Figure 3.8
Figure 3.9
Figure 3.10
Figure 3.11
Figure 3.12
Figure 3.13
Figure 3.14
Figure 3.15
Figure 3.16
Figure 3.17
Figure 3.18
Figure 3.19
Figure 3.20
Figure 3.21
Figure 3.22
Figure 3.23
Figure 3.24
Figure 3.25
Figure 4.1
Appendix B.1
Appendix B.2

The instrument model for ComhiScope instruments
Pulse characteristics

The trigger model for acquisitions

DC Coupling

AC Coupling

LF Reject

HF Reject

Pre-triggering

Post-triggering

The trace acguisition flow

Relaticn between screen position and trace value
Relation between screen position and ampitude value.
The Trigger Model during acquisition averaging

InpL# channel control

Signal conditioning

Definition of a signal period

Post processing controt

Post processing feed definition

Relation between screen position and FFT value
Trace memory conirol

Screen layout of display functions

Hardoopy of screen on printer/plotter

The status reporting model for CombiScope instruments
The Operation Status structure

The Questionabie Status structure

Localfremote control {SYSTem:COMMunicatie: 8ERial....)
Cross reference front pane! keys/commands

Cross referance softkey menus/commands
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C.5 Documents Referenced

1) General Purpose Interface Bus (GPIB)
IEC 625-1 / IEEE-488.1

Order number: 4822 872 80193

2) SCPI - Standard Commands for Programmable Instruments
Order number: 4822 8§72 80194

3) SCPlin the German language
{Standard Kommandos fiir Programmierbare Instrumenten)
Order number: 4822 872 80174

4} 8CPlin the French language
{Commandes Standard pour Instruments Programmabies)
Order number: 4822 872 80175
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APPENDIX D
STANDARDS INFORMATION

D.1 SCPI Conformance Information

Al commands comply to the SCP! standard 1894.0, except for the following:

The *RST condition of the SENSe:VOL.Tage<n>[:DC]:RANGe:AUTO ON |
OFF command.

Exception:  After *RST, autoranging MTB is switched off.

The *RST condition of the SENSe:SWEep: TIME:AUTO ON | OFF command.

Exception:  After *R8T, autoranging atienuators CH1t, CH2, CH3, and CH4
are switched off.

The <device= parameter of the HCOPy:DEVice <type> command.

Exception:  The HCOPy:DEVice command allows to select the hardcopy
device by specifying its name or type number, e.g., <iype> =
HPLASER or LQ1500.

in addition, the following commands are implemented:

The CALCulate: TRANsiorm:FREQuency: TYPE ABSolute | RELative command.
Purpose: To allow the selection of absotute or relative FFT calcutation.

The TRIGger:SECQuenceli]! STARH:VIDeo:FORMat[: TYPE] <type>
command.

Purpose: To allow the seiection of a TV standard by specifying its name
or abbreviation, 8.g., <type> = HDTV.

The SYSTem:SET? <node_number> guery.

Purpose: To allow the instrument settings to be saved and resiored in
functional groups (nodes) as specified by the <node_numbers.
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D.2 List of implemented IEEE-488.2 Syntactical
Elements

The following list of elements is used in the common and SCPI commands:

<PROGRAM MESSAGE>
Represents a seguence of zero or more <PROGRAM MESSAGE UNIT>
elements, separated by <PROGRAM MESSAGE UNIT SEPARATOR:
ELEMENTS.

<PROGRAM MESSAGE UNIT>

Represents a single command, programming data, or a single guery received
by a device.

<COMMAND MESSAGE UNIT>
Represents a single command or programming data received by a device.

<QUERY MESSAGE UNiT>
Represents a single query sent form the controlier 1o a device.

<PROGRAM DATA=

A program data element is also referred to as a parameter. 1t represents any of

the following data types:

<CHARACTER PROGRAM DATA>
A data type suitabie for sending short mnemonic data, generally where a
numeric data type is not suitable. Refer to <character_data> of section
4.1.2 "Data types".

<DECIMAL NUMERIC PROGRAM DATA> _
A data type suitable for sending decimal integers ot fractions with or without
exponents. Refer to <numeric_data> of section 4.1.2 "Data typses”.

<NON-DECIMAL NUMERIC PROGRAM DATA>
A data type suitable for sending integer numeric representations in hase 16
{hexadecimal}, 8 {octal), or 2 (binary). Refer to <numeric_data> of section
4.1.2 "Data types”.

<STRING PROGRAM DATA>
A data type suitable for sending 7-bit ASCH character strings. Refer to
<string_data> of section 4.1.2 "Data types”,

<ARBITRARY BLOCK PROGRAM DATA>
A data type suitable for sending blocks of arbitrary 8-bit data bytes. Refer
to <block _data> of section 4.1.2 "Data types”.

<EXPRESSION PROGRAM DATA>
Represents an expression between parentheses.
Exampte; (CH1-CH2).
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<PROGRAM MESSAGE UNIT SEPARATOR>
Separates the <PROGRAM MESSAGE UNIT> elements from one another in
a <PROGRAM MESSAGE>. Only the semicolon (i) is allowed as program
message unit separator.

<PROGRAM DATA SEPARATOR:
Separates seguential <PROGRAM DATA> elements that are relaied to the

same command program header, Only the colon () is allowed as program data
separator.

<PROGRAM HEADER SEPARATOR>
Separates the command program header from any associated <PROGRAM

DATA>. Any one of the “white space” characters (decimal 0 to 9 or 110 32} Is
allowed.

<PROGRAM MESSAGE TERMINATOR>
Terminates & <PROGRAM MESSAGE>. The following combinations are
aliowed:

- NLAEND This is the Newline code {decimal 10} sent concurrently with
the END message on the GPIB,

- NL This is the Newline code (decimal 10).

- <dab>*END  This is the END message concurrently sent with the last data
byte {<dabx).

<COMMAND PROGRAM HEADER>

Specifies a function or operation. Used with any associated <PROGRAM
DATA> slement.

<QUERY PROGRAM HEADER>
Similar to <COMMAND PROGRAM HEADER>, except the query indicator (7)
at the end shows that a response is expected from the device.







SUMMARY OF SYSTEM SETTINGS E-1

APPENDIX E
SUMMARY OF SYSTEM SETTINGS

The foliowing table identifies which instrument setiings belong to which node.

NODENR: SPECIFICATION:

0 End node setfings length = 1 byle
2610

1121314  Channel 1/2/3/4 sellings length = 8 bytes
attenuation, channel on/off, input coupiing DC/AC/grounded, invert
onfoff, input impedance 50C/1MC),  attenuation — mode
continuous/discrete, Y_offset_position,

14 Probe scale setfings length = 24 byles
probe_cotrection_factors CH1/2/3/4, probe_scale bits, probe_unit
CH1/2/3/4, probe_scale factors CH1/2/3/4.

15 Common vetlical settings length = 6 byles
add CH1+CH2, add CH3+(CH4, dispiay mode alternate/chopped,
automatic display on/off, bandwidth fimiter on/off, averaging on/off,
envelope mode on/off, averaging factor, vertical magnify factor.

18 Horizontal settings length = 9 bytes
x-deflection on/off, reset orvoff, acquisition lock on/off, scope mode
digital/analog, peak detection on/off, horizontal mode: auto,
triggered, single-shot, multiple-shot,  x-deflection  source
CH1/2/3/4/ine, digital magnify factor + analog magnify on/of,
acquisition length facter, x-position.

17 Main timebase settings length = 26 bytes

timebase, trigger mode: edge, TV, patiern, state, gliteh, intensified
on/off, main fimebase on/off, irigger slope pos/neg, TV trig mode
field1 /Mield2/iine, noise suppression on/off, mib mede continuous
(var. steps)/discrete (1-2-5 steps), peak-peak frig on/oif, triggered
on/off, armed orvoff, Vpp trig slope, reli mode stop on
trig/continuous, autoset trigger gap on/off, rolf mode on/off, real-
time only on/off, dual slope triggering on/off, trigger level, trigger
source CH1/2/3/4, compostte, line, external, trigger delay value,
trigger coupling AC, DC, LF reiect, HF reject, TV-system PAL,
HDTV, NTSC, SECAM, pattern glitch condition ENTER, EXIT,
HANGE, »T1, <T2, trigger pattem CH1/2/3/4, TV line number,
naftern/glitch trigger time T1/2.
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32
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Delayed timebase seftings length = 13 bytes
delayed timebase, trigger modse edge, TV, trigger leve!, delayed
fimebase on/off, trigger siope posineg, noise suppression on/off,
trigger source CH1/2/3/4, mib, trigger delay, trigger coupling AC,
DC, LF reject, MF reject.

Event trigger delay setlings length = 9 bytes
event counter, event trigger level, event trigger source CH1/2/3/4,

event triggering on/off, event trigger siope pos/neg, event trigger
coupling AC, DC.

SCPI trigger source iength = 4 bytes
SCPI_trigger_source IEEE-bus, immediate, CH1/2/3/4.

Cursor settings tength = 33 bytes
voltage/time cursors on/off, rise time on/off, cursor control
voitime, Vpp or/oft, rise time 10-90%/20-80%, voltage readout
Vpp/Vo-Vp+, readout on/off. delia-V, absolute V1&V2, vollage
ratio, delta-T, 1/delta-T, time ratio, time phass, Vdc, X cursor 1/2, Y
cursor 1/2, X/Y ratio, cursor source CH1/2/3/4, track & delta
controf, ref. & delta control, degrees cursors horizontal and vertical
selection, V1&V2 readout, dBm/dBuV/ Vrms readout, FFT ref.
impedance 50L/600C, digital source cursor 1/2 CHn, Mi_j, magnify
factor delta-X/Y ratio,

Cursor autosearch seftings iength = 18 bytes
autosearch cursors on/off, edgel/z2, curser display reference,
absolute/relative readout, Cas_level cursor 1/2, Cas_reference
cursor 1/2 min, max, low, high, gnd, abs, Cas_upperiower_level
cursor 1/2.

MEASurement 1/2 settings length = 10/8 bytes
measurement on/off, slope first + second source pos/neg, measure
type d¢, rms, peak-up, peak-down, peak-to-peak, histogram top,
histogram botiom, overshoot, preshoot, delay, frequency, period,
pulse, rise time, fall time, duty cycle, MEAS1/2 source CHn, Mi_j,
bytes 9+10 not used (only applicable for MEAST).

Fass/Fall test seitings length = 20 bytes
Pft on/oiff, envelope, meast, measz, curscr, no action, beep, stop,
save source at fail, start hardcopy at fait, draw upper/lower range,
Pft cursor define, Pt test range type, delta_V, V1, delta-T, 1/delta-
1, greater than, lower than, range test,
Pit_source/destination/save_register, Pft_higher/iower_limit,
Pft_vertical/horizontal _draw_position.
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MATH1/2 seftings iength = 22 bytes
MATH1/2 selection, limited on/off, FFT filter
Hamming/Hanning/Rectangle, adjustify scate/offset,
sourcel/source?, Y-cursors/X-cursors, mathematics fype add,
subtract, multiply, filter, integrate, differentiate, fast fourier,
histogram, source MATH1/2 CHn, Mi_j, scale, offset, filter window
width, differentiate window width, FFT area left/right border, Y-
offset integraie limited area, FFT absolute/frelative readout.

Dispiay setlings length = 27 bytes
settings display on/off, ground and trigger fevel indication on/off,
dots join on/off, X versus Y on/off, status view on/off, window on/off,
menu number, menu on/off, hold-off time, trace separation, X
source (X versus Y maode), display_trace definition 1 to 8, sine
wave interpotation on/off.

Trace intensily settings length = 5 bytes
analog trace intensity, mtb/dtb intensity ratio.

Display frace position settingé length = 34 bytes
display_y_pos trace 1 to 8, display_x_postrace 1 10 8.

Setup label text (22 characlers) length = 24 bytes
setup label text characters.

Autorange seftings length = 8 bytes
auto time base on/off, auto attenuation CH1/2/3/4 on/off, degrees
mode or/off, 4-stroke/normal mode, auto time base degrees/time
factors. :

Real-time clock seitings length = 3 bytes
clock format selaection.

Service (factory) setlings length = 5 bytes
auto/manual_cal adjustments.
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