Programmer’s Guide

HP 83480A and HP
54750A



https://www.manualsplus.com/

HP part number: 83480-80015 and H4750-97014
Printed in USA December 1995

Notice The information contained in this document is subject to change without,
notice,

Hewlett-Packard makes no warranty of any kind with regard to this material,
including bat not limited to, the imphied warranties of merchantability and
fitness for a particular purpose. Hewlett-Packard shall not be liable for errors
contained herein or for incidental or consequential damages in connection
with the furnishing, performance, or use of this material.



https://www.manualsplus.com/

{©Copyright Hewlett-Packard Company 1994

All Rights Reserved. Reproduction, adaptation, or translation without pricr
written permission is prokibited, except as allowed under the copyright laws.
1400 Fountaingrove Parkway, Santa Rosa, CA 95403-1799, USA



https://www.manualsplus.com/

WARNIKG

CAUTION

Safety Notes

The following safety notes are used throughout this manual. Familiarize
vourseil with each of the notes and its meaning before operating this
instrument.

Warning denotes a hazard. It calls atiention to a procedure which, if not
correctly performed or adhered to, could result in injury or loss of life, Do
not proceed beyond a warning note until the indicated conditions are
fully understood and met.

Caution denotes a hazard. It calls attention to a procedure that, if not
correctly performed or adhered to, wounld resuli in damage to or destruction
ol the Instrament. Do not proceed beyond & caution sign until the indicated
conditions are fully understood and met.
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WARNING

WARNING

CAUTION

General Safety Considerations

Before this instrument s switched on, make sure it has been properly
grounded through the protective conductor of the ac power cable to a
socket outlet provided with protective earth contact.

Any interruption of the protective (grounding) conductor, inside or
outside the instrument, or disconnection of the protective earth terminal
can result in personal injury.

There are many points in the instrument which can, if contacted, cause
personal injury. Be extremely careful.

Any adjustments or service procedures that require operation of the
instrument with protective covers removed should be performed only by
trained service personnel,

Before this instrument is switched on, make sure its primary power circuitry
has been adapted to the veltage of the ac power scurce.

Failure to set the ac power input to the correct voltage could cause damage to
the mstzuwnent when the ac power cable is plugged in,

vV
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WARNING

CAUTIBN

Typeface conventions

Front-Panel key }  This represents a key physically located on the instrament.

»n

This indicates a “softkey,” a key whose label is determined
by the firmware of the instrument.

Screen Text  This mndicates {ext displayed on the nstrument’s screen.

This symbol will appear along with bold print to highlight a warning.

This symbol will appear when special care is required.

NOTE

This symba! will appear to call attention to an impertant point in the text.

"vi
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Defaulf instrument
address

Programming

This chapter contains information on how to program the instrument. You
can perform the following tasks by programming the instrument:

¢ Sel up the instrument.

o [Make measurements.

o Gei data (waveform, measurements, configuration) from instrument,

e Send information {pixel image, configurations) to instrument.

Youw'll find a list of error messages and their definitions at the end of thig
chapter.

The instrument is configured at the factory for an HP-IB address of 7. You can
change this address [rom the front panel using the following key presses:

1. Press the key.
: up e d

IEEE 488.2

The pregramming instructians i this manuel conform to the IEEE 488.7 Standard Digital interface for
Programmable Instrumentation. You can find additional detaiied information shout the IEEE 4882
Standard in ANSHIEEE Std 488.2-1887, “HFF Standard Codes, Formats, Frotocols and Common
Commands.”

&
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The programming examples for individual commands in this manual are written in HP BASIC 5.0 for an

HP 8000 Series 2007300 Controller |
|
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Programming

Command are grouped  In accordance with IEEE 4588 2 the instrument’s commands are grouped into
in subsystems ‘subsystems.” Commands in each subsystem perform similar tasks. The
following subsysiems are provided;

Commaon Commands
Boet level Commands
System Commands
Acguire Commands
Cafibration Commands
Chanael Commants
Disk Eommands
Display Commends

FET Commands
Function Cammands
Hardeany Commands
Histogram Commands
Linit Test Commands
Marker Commands
Mask Test Commands
Maasure Commands

Pixel Memory Coramands
Servics Commands

Timebase Commands

Trigger Commands

TriggerN Commands
Wavefarm Commands
Waveform Memary Commands

Interface capabhility On the instrument’s rear panel, next to the HP-1B connector, is a ligt of HP- 1B
interface capabilities supported by this instrument. These capabilities are
defined in the following table,

Interface Capabilities

Code

interface Fupction

Capability

SH1
AH1
Th

L4

SR1
R
PPt
pes
o
£o

E2

Soures Hantshake
Acceptor Handshake

Tatker

Ligtenar

Sarvice Request
Remote lncal
Parallel Poll
Device Clear
Uevice Trigger
Centroller

Driver Electronics

Full Capabifity
Falt Capanifity

Basic Talker/Serial Poll/Tatk Only Mods/
Unaddress if Listen Addrass [MLA]

Basic tistener/
Unaddressas i Talk Address (MTAl

Fult Capahiity

Complete Capability
Remuta Configuration

Full Capabiliry

Full Capability

No Capability

Tri Swate (1 MB/SEC MAX)
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Introduction

Computers communicate with the instrument by sending and receiving
messages over the HP-IB bus. Programming commands are normally sent

as ASCI character strings embedded inside outpul statements of your
programming language. Input statements are used to read in responses from
ghe mstrument.

For example, HP 9000 Series 200/3G0 BASIC uses the QUTPUT statement for
sending commands and queries. After a query is sent, the response is usualy
read uging the ENTER statement,

Your language's outpuat and enier statements pass the instrument address,
program message, and terminator, Passing the instrument address ensures
that the program message is sent to the correct interface and instrument. The
default address of the instrument is 7.

The foliowing HP BASIC OUTPUT staternent sends a command that turns on
the bandwidth it of channel 1:
OUTPUT 707;":CHANNEL1:BWLIMIT ON"

Notice that the message is sent to the instrument al address 707, This
indicates address 7 on an interface with select code 7 (700 / 100 = 7).

The location where the device address must be specified is dependent on

the programming language you are using. [n some languages, this may

be specified outside the output comumand. In HP BASIC, this is always
specified after the keyword CUTPUT. The examples inn this manuat assume the
ingtrument is at device address 707, When writing programs, the address
varies according to how the bus is configured.

Also notice that in HP BASIC, the string sent to the instrument is enclosed in
quotes.

When the instrument is in the remote mode, the Remote message is displayed
ot: the instrument screen. '
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Always initialize the
instrument

Programming
Intraduction

Program Message Terminator

The instructions within the program message are executed after the instruction terminator is receved.
The terminater may be either a New Ling INL) charecter, an End-Ur-identdy (£01) asserted, or 2
compination of the two. All three ways are equivalant. Assarting the E0I sers the EOI contral line low
on the last byie of the data message. The NL character is an ASCH linefeed {decimal 101

The ML {New Line! terminator hag the same function as an EOS {End OF String) and EOT [End Of Text)
ferminater,

It is good practice to initialize the instrument at the start of every program.
This ensures that the bus and all appropriate interfaces are in a known siate.
For example, HP BASIC provides a CLEAR cormmand which clears the interface
buffer:

CLEAR 707
When you are using HP-1IB, CLEAR also reseis the instrument’s parser. The
parser is the program that reads in the instructions that vou send.
After clearing the interface, nse the *RST command to initialize the
ingtrument (o a preset state:

OUTPUT TQT;"#RST"

Refer to the “Common Commands” chapter for the actual cormmands and
syntax for initializing the instrument.
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Use either short or long
forms

Combhine commands in
the same subsystem

Sending Commands to the Instrument

It’s easy to send a command to the instrument. Simply create a command
string, and place the string in your program language’s output statement. For
conmnands other than Cominon Comanands, include a semicolon ;) before

the sybsystem name, For example, the following string sends the DELAY
command in the Tinebase subsyster.

QUTPUT 707, :TIMEBASE:DELAY 1ugn

Commmands and gueries may be sent in either long form (complete spelling) or
short form (abbreviated spelling). The description of each command in this
manual shows the long form with the short form indicated using lowercase
letters,
The following is a long form of a comemand:

OUTPUT 767;":TIMEBASE:DELAY 1US"
And this is the short form of the same command:

OUTPUT 707;":TIM:DEL 108"
Programs written in long form are easily read and are almost self-
documenting. The short form syntax conserves the amount of controller
mermory needed for program storage and reduces the amount of /0 activity.

To execute more than one function within the same subsystem, separate the
coramands with a semicolon (53 For example, the following two lines,

QUTPUT 707;":TIMEBASE:REFERENCE CERTER"
QUTPUT 707 ;" :TIMEEASE:POSITION 0.000601"

can be combined into one line:

OUTEUT 707;": TIMEBASE:REFERENCE CENTER:;POSITION ¢.06001"
The semicoton between the REFFERENCE command and the POSITION
command separates the two functions. The POSITION command does not
need TIMEBASE preceding it since the TIMEBASE:REFERENCE conmmmand
selects the subsystem,

1-7
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Combine commands
fram different
subsystems

Sending commeon
commands

Adding parameters i¢ a
command

Duplicate command
names

Programming
Sending Commands to the Instrument

You can send commands and program queries from different subsystens on
the same line. Simply precede the new subsytem by a semicolon () followed
by a colon {1). In the following example, the colon before CHANNEL! allows
vou to send a command from ancther subsystem,

OQUTPUT 707;":TIMEBASE:REFEREHCE CENTER;:CHANNEL1:DFFSET o

It & subsystem has heen selected and a Commeon Command is received by the
nstrmnent, the instrument remains in the selected subsystem. For example,
If the program message:

":ACQUIRE: TYPE AVERAGE;*CLS;COUNT 1024"

is received by the instrmnent, the instrument sefs the acquire type and
count, then clears the status information without leaving the selected
subsyster.

If some other type of command is received within a program message, you
must reenter the original subsystem after the command. For example, the
program message:

"ACQUIRE:TYPE AVERAGE;:AUTOSCALE; ACQUIRE:COUNT 1024
sets the acquire type, compietes the autoscale operation, then sets the acquire
count. In this example, the ACQUIRE command must be sent again after the
AUTOSCALE comrand in order to reenter the Acquire subsystem and set
count.

Many commands have parameters that specifies an option. Use a space
character to separate the parameter from the command as showrn in the
following line:

OUTPUT 707" :HARDCOPY :DEVICE LASERJET"
Separate multiple parameters with a corarea (). Spaces can be added around
the commas to improve readability.

CUTPUT 707;':FUNCTION1:MULTIPLY CHANNEL1 , WHMEMORY1"

Identical function mnemonics can be used for more than cne subsystem. TFor
example, the command RANGE can be used to change the vertical range or fo
change the horizontal range:

QUTPUT 707;":CHANNELL :RARGE .4

sets the vertical range of channel 1 to 0.4 volts full scale.

1-8
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You can use upper ot
lowercase letiers

White space

Embedded strings

Numbers

Programming
Sending Commands to the lnstrument

OUTPUT 707 ;" :TIMEBASE:RANGE 1"
sels the horizontal time base to 1 second full scale,

CHANNEL1 and TIMEBASE select the subsystem and determine which range
is being modified.

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

White space is defined to be one or more characters from the ASCIH set of
0 to 32 decimal, excluding 16 decimal (NL). It is nsually optional, and can be
used (o increase the readability of a program.

Embedded strings contain groups of alphanumeric characters which are
treated as a unit of data by the instrument, For example, the line of text
written to the advisory line of the instrument with the :SYSTEM:DSP
cornmand:

(SYSTEM:DSP "This is a message.”

Embedded strings may be delimited with either single (") or double (") quotes.
These strings are case-sensitive and spaces act as legal characters just like
any other character,

All numbers are expected to be strings of ASCII characters. Thus, when
sending the number &, you would send a byte representing the ASCII code for
the character “9” (which is 57). A three-digit number like 102 would take up
three bytes (ASCI codes 49, 48, and 503 This is taken care of automatically
when you include the entire instruction in a string. The following nunbers
are all equal:

28

(3. 2882

280E-1

28000m

(0.028K

28E-3K
The representation for infinity for this instrument is 9.99999F+37. This is
also the value returned when a measurement cannot be made.

-9
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Frogramming
Sending Commands to the Instrument

Suffix Multipliers

Multiplier | Mnemonic Multiplier | Mnemsaic
1218 EX 163 M
1818 PE 166 U
1612 T B9 N
TE9 & 1812 P
1E8 MA 115 F
13 K 1E-18 A

Suffix Units

Unit Referenced Unit
¥ Volt
S Secand

“1-10
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Returning Data to the Computer

Data iz reguested from the instrumend using a query, Queries can be uged
to find out how the instrument is currently configured. Theyv are also used
to get results of measurements made by the instrument, with the query
actually activating the measurement. Responses are returned as uppercase
telters. You can select either the long or short form responses with the
SYSTEM: LONGFORM cormmand.

GQueries usually fake the form of a conunand followed by a question mark (7).
After receiving a query, the instrument places the answer in ilg output quene.
The answer remains in the output guene untit it is read or another command
is issued. For example, the query:

OUTPUT 707 ;"TIMEBASE 'RANGE?"

places the current time base setting in the output queune. In HP BASIC, the
controller input statement:
EETER 707 ;Range

passes the value across the bus {o the controlier and places it in the variable
Range.

Sending another commmand or query, before reading the result of a query,
causes the output queve to be dearad and the current response to be lost.
This also generates an error in the error gueue.

The output of the instrument may be numeric or character data, depending
on what is queried. Refer to the gpecific commands for the formats and types
of data returned from queries. The following exampie shows the data being
returned to a string variable:

10 DIM Rang$[36]

20 OUTPUT 707;":CHANNELIL:RANGET”

30 ENTER 707 ;Rang$

40 PRINT Rang$
50 END

After running this program, the controller displays:
+8.00000E~01
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Programming
Returning Bata to the Computer

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

10 BUTPUT 707;":CHANNEL1:RANGE?"
20 ENTER 707;Rang

30 PRINT Rang

40 ENHD

After running this program, the computer displays:
.8

Multiple queries You can send multiple queries to the instrament within a single program
message, but you must also read them back within a single program message.
This can be accomplished by either reading thern back into a string variabie
or into multiple numeric variables, For example, you could read the result of
the query: '

:TIMEBASE : RARGET ; DELAY?

into a string variable, When you read the result of multipie gueries info
string variables, each response is separated by a semicolon. For example, the
response of the preceding query would be:

<range_value>; <delay_value>
Use the following program message to read the query into multiple numeric
variables:

ENTER 707;Resultl,Result2



https://www.manualsplus.com/

Sending and Receiving Binary Data

You will often need to send or receive binary data. An example is receiving
hinary data via the {WAVEFORM:DATA? command. This is done using the
definite-length block data format. This format allows any type data to be
transmitted as a series of 8-bit binary bytes. This is particularly usefual for
sending large quantities of data or 8-bit extended ASCH codes.
With definite-length block data format, the binary data is preceded by several
hytes which describe the length of the data.,
e The first byte is a pound sign (#).
¢ The second byte is a digit indicating how many of the next bytes describe

the data length.
e The following “n” bytes give the length of the binary data.
¢ The remaining bytes are data.
For example, when trangmitting 1600 bytes of data, send the following bytes
te the instrument:

#41000 <1000 bytes of data>

The *4” indicates that the next four bytes give the number that indicates the
number of data byvtes, in this case 1004, being transmitted.

Refer to the examples of receiving binary data in this chapter,

1-13
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Changing instrument
settings

Making a Measurement

Making a measurement invelves changing the instrument’s settings, capturing
the data, and then returning the data to the computer.

Use the AUTOSCALE command on unknown waveforms to automatically set
up the vertical channel, timne base, and trigger level of the Instrument.

OUTPUT 707;":AUTOSCALE”
The [ollowing lines show how to manually set up the instrument for an input
signal:

DUTPUT 707;":CHANNEL1:PROBE 10;RANGE 8E-3;0FFSET 1E-3"
OUTPUT 707;":TIMEBASE:MODE NORMAL;RANGE 1E-3;DELAY 100E-6"

This example sets the instrament to the following settings:

prebe atienuation ... 14
vertical scale ... ... o § WV full-scale (100 mVidiv)
center Of SCreen ... . . 100 mV
timebase ... | ms Lall-scale (100 ps/div)
debay o 100 ps

This program demonstrates preparing the instrument for measurernents:

10 CLEAR 707

20 OUTPUT 707 ;"*RST"

36 OUTPUT 707;":TIMEBASE:RANGE BE~4"

49 OUTPUT 707;":TIMEBASE:DELAY 22E-8"

50 OUTPUT 707;":TIMEBASE:REFERENCE LEFT"
60 OUTPUT 707;":CHANNEL1:PROBE 10”

70 QUTPUT 707;":CHANNELZ:RANGE .8*

80 QUTPUT 707;":CHANNEL1:0FFSET -.4"

90 OUTPUT 707;":TRIGGER:LEVEL TRIG2,-.4"
160 QUTPUT 707;":TRIGGER:SLOPE POSITIVE!
110 OUTPUT 707;":ACQUIRE:TYPE HORMAL"

120 OUTPUT 707;":DISPLAY:GRATICULE FRAME"
130 ERD
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Capture data with the
DIGITIZE command

Programming
Maling a Measurement

When the DIGITIZE corrmand is sent to an instrmnent, the specified channel
signal s digitized with the current ACQUIRE parameters. To obtain waveform
data, you must specify the WAVEFORM parameters for the waveform data
prior to sending the ‘WAVEFORM:DATAY query,

When the DIGITIZE process is compleie, the acquisition i stopped, and the
captured data can then be measured by the instrimment or transferred (o the
computer for further analysis, The captured data consists of two parts: the
wavelorm data record and the preamble.

After changing the instrument contiguration, the waveform buffers are
cleared, Before doing a measurement, the DIGITIZE command should be sent
to ensure new data has been collected. The DIGITIZE comand can be sent
without parameters [or a higher throughput.

The number of data poings comprising a waveform varies according to
the number requested in the Acguire subsystem, The Acquire subsystem
determines the number of data points, tvpe of acquisition, and number of
averages used by the DIGITIZE command. This allows vou to specity exactly
what the digitized mformation contains. The following program example
shows a typical setup:

OUTPUT 707 ;" : ACQUIRE : TYPE AVERAGE"

OUTPUT 707;":WAVEFORM: SOURCE CHANWEL:"

OUTPUT 707;":WAVEFORM: FORMAT BYTE"

OUTPUT 707;":ACQUIRE:COUNT 8"

OUTPUT 707;":ACQUIRE:POINTS 500"

OUTPUT 707;":DIGITIZE CHANNELI™
QUTPUT 707 ;" :WAVEFORM:DATAT"

This setup places the instrument, into the averagsd mode with eight averages,
This means that when the DIGITIZE cornmang is received, the command will
execute until the signal has been averaged af least eight times.

When using HP-IB, a DIGITIZE operation ay be aborted by sending a Device
Clear over the bus (CLEAR 707).

i-15
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Returning the data to
the computer

Programming
Making a Measurement

After receiving the "WAVEFORM:DATA? guery, the imstrument passes

the waveform information when addressed to tatk. Digitized waveforms
are passed from the instrament to the computer by sending a numerical
representation of each digitized point. The format of the numerical
representation is controlled with the -“WAVEFORM.FORMAT commangd arnd
may be selected as BYTE, WORD, or ASCIL

The easiest method of entering a digitized waveform depends on data
structures, available formasting, and O capabitities. You must scale the
integers to determine the voltage value of each point, These integers are
passed starting with the leftinost point on the instrument’s display. For more
nformation, refer to the chapter on the Waveforn subsystem.
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Monitoring the Instrument

The following figure shows the instrument’s status reporting stracture,
The status reporting structure monitors and reports events including the
following:

e Status of an operaiion
s Avgilability of the measured data
o Reliability of the measured data

The *CLS common command clears all event registers and all queues except
the output gueue. I *CLS is sent inunediately following a program message
terminator, the sutput queue is also cleared. in addition, the request for the
*OPC bit is also cleared,
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Programming
Menitoring the Instrument

Status Reporting Overview Block Diagram

1-18
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Programming
Monitoring the Instrument
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Programming
Nonitsring the Instrument

Status Reporting Registers

The foliowing figures show the different status reporting data structures and
how they work together. To make it possible for any of the Standard Event
Status Register bits to generate a summary bit, the bits must be enabled.
These bits are enabled by using the *ESE common command to set the
corresponding bit in the Standard Event Status Enabie Register

To generate a service request (SRQ) interrupt to an external controller, at
least one bit in the Statug Byte Register must be enabled. These bits are
enabled by using the *SRE common command to set the corresponding bit in
the Service Reguest Enable Register. These enabled bits can then set RQS
and MSS {(bit 8) in the Status Byte Register.
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Programming
Moenitoring the Instrument
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Status Reporting Bata Structures
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Status Byte Register
{STB)

Programming
MonHoring the instrument

The Status Byte register is the summary-level register in the status reporting
struclare, it containg summary bits that monitor activity in the other staius
registers and gueues. The Status Byte Register is a live register. That ig, its
stprpnary bits are sel and cleared by the presence and absence ol 3 sumuary
bit from other event registers or gueues.

If the Status Byte Register is to be used with the Service Request Enable
Register to set bit 6 (RQS/MSS) and to generate an SRQ, at least one of the
summary bits must be enabled, then set. Also, event bifs in alt other status
registers must be specifically enabled to generate the suminary bit that sets
the associated surmary bit in the Status Byte Register

The Status Byle Register can be read using either the *STBY common
comrmand or the SPOLL (HP-IB serial poil) command. Both commands return
the decimal-weighted sum of all set bifs in the register The difference
between the fwo methods is that the SPOLL {serial pell) command reads bit

6 as the Request Service (RQS) bif and dlears the bit which clears the SRQ
interrapt. The *STB? commmand reads bit 6 as the Master Summary Status
(MSS5) and does nol clear the bit or have any affect on the SRQ interrupt. The
vaiue returned is the total bit weights of all of the bits that are set at the
present time,

The use of bit & can be confusing. This bit was defined to cover all possible
computer interfaces, including a computer that could not do a serial poll. The
important point fo remember is that, if vou are using an SRQ interrupt to an
external computer, the serial poll commmand clears bit 6. Clearing bit 6 allows
the instrument to generate another SRQ) interrapt when another enabled
event occurs,

Na other bits in the Status Byvte Register are cleared by either the *5TBY
qguery or the SPOLL (serial polt) command, except the Message Available bit
(bit 4). Hthere are no other messages in the Output Quene, bit 4 (MAV) can
be cleared as a result of reading the response to the *STB? cormmand.

If bit 4 (weight = 16} and bit b (weight = 32) are set, the program prints the
sum of the two weights, Since these bits were not. enabled (o generate an
SRQ, bit 6 (weight = 64) 1s not set.

The following example uses the *STR? guery to read Lhe contents of the
instrument’s Status Byte Register when none of the register’s summary bits
are enabled to generate an SR} interrupt.

123
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Service Beguest Enable
Register {SRE).

Programming
Monitoring the Instrument

10
20
30
40

QUTPUT 707 ;" :SYSTEM:HEADER OFF;#STR?" 'Turn headers off
ENTER 707 ;Result iPlace result in a numeric variable
PRINT Result Print the result

End

The next program prints 112 and clears bit 6 (RQS) of the Siatus Byte
Register. The difference in the decirnal value between this example and the
previous one is the value of bit 6 (weight = 64 Bit 6 is set when the first
enabled surmanary bit is set and is cleared when the Status Byte Register is
read by the serial poll command.

The following example uses the HP BASIC serial poll (SPOLL) command to
read the contents of the instrament's Status Byte Register,

10
20
30

Result = SPOLL{TOT)
PRINT Result
EXD

NOTE

Serial pelling is the preferred method 1o read the contenis of the Status Byte Register becauss it
resets bit 6 and allows the next ensbied event that scowrs to generate 2 new SRO interrupt,

Setting the Service Request Enable Register bits enables corresponding bits in
the Status Byte Register. These enabled bits can then set RQS and MSS (bit 6)

in the Status Byte Registler

Bits are sef in the Service Request Enable Register using the *SRE comumand
and the bits that are set are read with the *SRE? query.

The following exampie sets bit 4 (MAV) and bit 5 (ESB) in the Service Request

Fnable Register,
DUTPUT 707;"*SRE 48"

This example uses the parameter “48” 0 enable the insirument to generate
an SREQ interrupt under the following conditions:

« When one or more bytes in the Output Queue set bit 4 (MAV).

©1-24
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Trigger Event Register
(TRG)

Standard Event Status
Register (SESH}

Pragramming
Monitoring the Instrument

e When ar enabled event in the Standard Event Status Register generates a
sumimary bit that sets bit 5 (ESB),

This register sets the TRG bit in the status byte when a trigger event oceurs.

The TRG Event Register stays set untit it is cleared by reading the register
or ysing the *CLS comnmand. If your application needs to detect multiple
triggers, the TRG Event Register must be cleared after #ach one,

If you are using the Service Request to interrupt a program or controller
operation when the trigger bit is set, then you must clear the Trigger Event
Register after each time it has been set.

The Standard Event Status Register monitors the following instrument status
events:

¢ PON - Power On

¢ UURQ - User Request

e CME - Command Error

e EXE - Execution Error

¢ DDE - Device Dependent Error
o QYL - Query Error

¢ RQC - Request Control

o (OPC - Operation Complete

When one of these events occur, the event sefs the corresponding bit in the
register. If the bits are enabled in the Standard Event Status Enable Register,
the bits sef in this register generate a surmmary bit to set bit 5 (ESB) in the
Status Byle Register.

The contents of the Standard Event Status Register can be read and the
register cleared by sending the *ESR? query. The value returned is the total
bit weights of all of the bits that are set at the present time.

The following example uses the *ESR query to read the contents of the
Standard Event Status Register.

10 OUTPUT 707;":SYSTEM:HEADER OFF™ ITurn headers off

20 QUTPUT 707 ;"*ESR7"

30 ENTER 707 ;Result {Place result in a numeric variable
40 PRINT Result Print the result

50 End

H bit. 4 {weight = 16) and bit 5 (weight = 32) are set, the program prints the
sum of the two weights.
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Standard Event Status
Enable Register (SESE)

User Event Register
{UER}

" Local Event Register
(LER}

Operatisn Status
Register (OPER)

Pregramming
Monitoring the Instrument

To make 1t possible for any of the Standard Event Status Register bits to be
able to generate a sumnmary bit, first enable the bit. Enable the bit by using
the *ESE (Event Status Enable) common command to set the corresponding
bit in the Standard Event Status Enable Register,

Set bits are read with the *ESE? query.

For example, suppose vour application requires an interrupt whenever any
type of error occurs. The error related bits in the Standard Event Status
Register are bits 2 through 5. The sum of the decimal weights of these bits s
60. Therefore, you can enable any of these bits to generate the summary bit
by sending:

OUTPUT 707;"*ESE 60"

Whenever an error occurs, it sets one of these bits in the Standard Event
Status Register. Because the bits are ali enabled, a swonary bit is generated
Lo set bit b (ESB) in the Status Byte Register.

If bit 5 (E3B} in the Status Byte Register is enabled (via the *SRE command},
an SRQ), service request interrupt, is sent to the external computer.

Standard Event Status Register bits that are not enabled still respond to their
corresponding condifions (that is, they are set if the corresponding event
occurs). However, because they are not enabled, they do not generate a
sumnary bit to the Status Byte Register

This register hosts the LCL bit (bit ) from the Local Event Register. The
other 15 bits are reserved. You can read and clear this register using the
UER? query. This register is enabled with the TJEE (User Event Enable
Register) cornmand. For example, if you want to enable the LCL bit, vou send
a mask value of “1" with the UEE command; otherwise, send a mask value of
Y

This register sets the LOL bit in the User Event Register and the USR bit (bit
1yin the status byte. It indicates a remote-to-local transition has occurred.
The LER? query is used to read and to clear this register.

This register hosts the WAIT TRIG bit (bit 53, the LTEST bit (bit 8), the HIST
bit {bit 9), the MASK bit {(bit 10}, and the PROG bit (bit 14).

The WAIT TRIG bit is set by the Trigger Armed Evenl Register and indicates
that the trigger 1s armed.

1-26
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Limit Test Event
Register {TER)

Mask Test Event
Register (MTER)

Programsming
Monitoring the Instrument

The LTEST bit is set when a Hmif test fails or is completed and sets the
corresponding FAIL or COMP bits in the Limit Test Event Register

The HIST bit is set when the COMP bit is set in the Histogram Event Register,
indicating that the histogram measurement has satisfied the specified
completion criteria.

The MASK bit is set when the Mask Test either fails specitied conditions or
satisfies its completion criteria, setting the corresponding FAIL or COMP bits
in the Mask Test Event Register.

The PROG bit is reserved for future use.

if any of these bits are set, the OPER bit (bit 7) of the Status Byte Register is
set. The Operation Status Register is read and cleared with the OPER? query.
The register output is enabled or disabled using the mask value supplied with
the OPEE command.

Bit { (COMP) of the Limit Test Event Register is set when the Limig Test
completes. The Limig Test completion criteria arve set by the LTESLRUN -
comrand.

Bit 1 (IFAIL} of the Lamdt Test Event Hegister i$ set when the Limit Test falls.
Failure criteria for the Limit Test are defined by the LTESLFAIL command.

The Limilt Test Event Register is read and cleared with the LTER? query.
When gither the COMP or FAIL bits are set, they in turn set the LTEST bit
{bit 8} of the Operation Status Register. You can mask the COMP and FAIL

bits, thus preventing them from setring the LTEST bit, by defining a mask
using the LTEE command.

Enable Mask Value
Hlock COMP and FAIL ]
Enable COME slock FAlL 1
Enable FAILL, black COMP 2
Enable COMP and FAIL 3

Bit 0 (GOMP) of the Mask Test Event Register is set when the Mask Test
completes. The Mask Test completion criteria are set by the MTESt:RUMode
command,
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Histogram Event
Register (HER)

Arm Event Register
{ARM)
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Bit 1 (FAIL) of the Mask Test Event Register is set when the Mask Test fails.
This will occur whenever any sarmple is recorded within any polyvgon defined
in the mask.

The Mask Test Event Register is read and cleared with the MTER? guery.
When either the COMP or FAIL bits are set, they in turn set the MASK bit. (bit
10y of the Operation Status Register. You can mask the COMP and FAIL bits,

thus preventing them from setting the MASK bit, by defining a mask using
the MTEE command.

Enahle Mask Value
Block COMP end FAIL 0
Engbia COME block FAIL 1
Enabla FAIL, Bleck COMP 2
Enadia COMP and FAIL 3

Bit 0 {COMP) of the Histogram Event Register is set when the
Histogram completes. The Histogram completion criteria are set by the
EISTogram:RUNTI command. The Histogram Event Register is read and
cleared with the HER? query.

When the COMP bit is set, it in turn sets the HIST bit (bit 9) of the Operation
Status Register. Results from the Histogram Register can be masked by using
the HEEN command fo set the Histogram Event Enable Register to the

vaiue 0. You enable the COMP hit by setting the mask value to L.

This register sets bit b (Wait Trig bit) in the Operation Status Register and the
OPER bit {bit 7) in the Status Byte Register when the instrument becornes
armed.

The ARM Event Register stays set until it is cleared by reading the register
with the AFRY guery or using the *CLS command. If your application needs
to detect multiple friggers, the ARM Event Register must be cleared after each
one,

i you are using the Service Request to interrupt a program or controller
operation when the trigger bit is set, then you must clear the event register
after each time it has been set.
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Status Reporting Bit Definition

Bit Bescription Definition
PON  Pgwer Og Indicates that a power-off-tc-on fransition has eccured.
URG  User Request Indieatas that a front-panel key has been pressed.
CME  Command Error Indicates that the parser detected an error
EXE  Execution Error Indicates that a parsmeter was out of range, or inconsistent with
the cureent sattings.
DOE  Device Dependent Errer Indicates that the device was unable to somplete an oparation far
gevice dependent reasons.
a¥e  Query Error Indicates that the protocol for queriss has heen violated.
RAL Regquast Control Indicates that the device is requesting control.
OPE  Ogeration Complete Indicates that the device has completed all pending operations.
OPER Operation Status Register Indicates that any of the enabled conditions in the Operstion Stetus
Register have ococurred.
RS PRenuest Service indicates thaet the device i3 requesting sarvice.
MSS  Master Summary Siatus indicates that the device has a roason for reguesting service.
ESE  Event Stams Bit indicates that sy of the enabled conditens in the Standard Event
Status Register have ocourred.
MAY  Message Available indicates that there i a response in the oulput guels,
MSG  Message indicates that an advisory has been displayad.
USR  User Event Register indicates that aay of the enabled conditions have coowrred in the
User Event Register,
TRG  Tngger Indicates that @ trigger has been received.
[CE lacal Indicates that e remote-to-local transition has occurad.
FAlL i Indicatas that the specified test hay failed,
COMP  Complete Indicates that the specified test has completed.
LTEST  Limit Test Indicates that one of the enabled conditons 1 the Limit Test
Register has coourred.
MTEST  Mask Test Intlieates that ane of the enabled conditions i the Mask Test
Register has ocourred.
HIST  Histogram Indicates that ens of the ansbled conditions i the Histogram
Register has ocourred.
WAIT Wit for Thgger Indicates that the instrument is armed and ready for trigger.
TRIG

1-29



https://www.manualsplus.com/

Programrming
Menitoring the Instrument

Error queue

Output gueue

Message queus

Queues

As errors are detected, they are placed in an error queue. This quene s
first in, first out, If the error queuns overflows, the last error in the gueue is
replaced with ervor 350, "Queue overllow.” Any time the queue overflows,
the least recent errors remain in the queue, and the most recent error is
discarded. The length of the instrument’s error queue is 30 (29 positions for
the error messages, and 1 position for the “*Quene overflow” message).-

The error queune is read with the SYSTEM:ERROR? query. Executing this
query reads and removes the oldest error from the head of the queue, which
opens a position at the tail of the quese for a2 new error. When all the errors
have been read from the gueue, subsequent error queries retarn 0, “No
arror.”

The error queue is cleared when any of the following items occur:

¢ the Instrurment is powered up.

¢ the instrument receives the *CLS common command.

e the last item is read from the error queue,

e the instrument is switched from talk only to addressed mode on the front
panel.

For more information on reading the error quene, refer to the
SYSTEM:ERROR? query in the System Cominands chapter. For a complete list
of error messages, refer to “Error Messages” in this chapter.

The outpul quete stores the instrument-to-controder responses that are
generated by certain instrument conmumands and queries. The ontput queue
generates the Message Available sumumary bit when the output queue contains
ong or more bytes. This smnmmary bit sets the MAV hit (bit 4) in the Status
Byte Register. The output queus may be read with the HP Basic ENTER
statement,

The message queue containg the text of the last message written to the
advisory line on the screen of the instrument. The length of the instrument’s
message quene 1s 1. The quene is read with the SYSTEM:DSP? query. Note
that messages senl with the SYSTEM:DSP command do not set the MSG
status bit in the Status Byte Register,
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The key queue contains the key codes for the last 10 keys pressed on the
front panel. This queue is first in, first out. H the key queue overflows, the
oldest key codes are discarded as additional keys are pressed. The key quene
is read with the SYSTEM:KEYY query.
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Instrument Block Diagram

As the fotlowing block diagram shows, the digitizer samples the applied signal
and converts it to a digital signal. The FISO holds the data until the system
bus is ready for the data. The output of the FISO is raw data, and it is used
ag an address to the calibration read-through table (cal tabie).
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‘ s

| i
;
!

H

measurement’ Resufly

Channet
{Npn v

HaT00R TG

I Centronics |
i Port

2
|
|
|
|
|

The cal table automatically applies the calibration factors to the raw data, so
that the outpat of the cal table is calibrated data.
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Notice that averaging is turned on or off before the data 1s stored in the
channel memories. That means once the data is acquired, if you need to turn
averaging on or off before making any measurements, vou must reacquire the
data.

Also, you may notice that postprocessing the data includes calculating
functions, storing data to the waveforin memories, transferring data over the
HEP-IB bus, or transferring data to and from the disk.

After the measurements are performed, the data is sent through the display
portion of the instrument. Notice that connected dots is a display feature, and
that it has no influence on the measurement results. The pixel memory is
also part of the video RAM, which is past the point where the measurerments
are performed on the data. Therefore, you cannot make measurements on
data in the pixel memory. But, you can make measurements on data stored to
the waveform memories or the color grade display.
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Example Programs

The programs listed in this section are the same ag those on the disk provided
with this programmer’s reference. The disks are provided in both LIF and
DOS formats. The disks contain some additional files that are created while
running the programs. To preserve the original quality of the example
programs disk, make a copy of the originals and use the copy for running the
programs,

The following example programs are provided in this section:

Digitize Example

Resulis? Measurement Example

Learn String Example

Service Request Example

Configuration Example

Limit Test Example

Automated STM-16 Measurement Example
Eve Diagram Measuremeni Example
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Digitize Example

10 ! RE-SAVE "DIG_53480¢

Pl !

g ! Copyright: {¢) 1994, Hewlett-Packard Ce. Al rights reserved.
40 ! Contrivator: Colarado Spriags Division

24 ! Froduct: Exampfe Program

el !

70 ! fRevision: 3.0

30 ! $Date: 93/06/16 14:31:02 % 6.9.93

&0 ! $huthor: bmgr § Ed Kierzejewski

W00 !

110 ! Description: DIG.8380.ibw autoscales to get a waveform on screen and
iz0 ! Gtgitizes the waveYorm, Thea tie operator can reposition
130 ! pefore transTering the data To the compyrer, Then the
140 ! compliter wit! draw the waveform as repesitioned on the
150 ! computer screen. It 2iso saves the data to a recerd and
180 ! recalls that date before drawing i1t.

170 !

180 ! Hain Reutine: Begin_mair.

140 ! Sub rodtines: npese.

200 ! Skp programs:  Get_waveform, Graph, initscepe, Readme, Readmel,

210 1 Retrieve_wave, Save_waveform.

220 ! Funetions: RORE.

230 ! Varitable List: Preambie & Wavetorm, @Path, & @Scope

240 !

280 ! Preamble = Rezl array for the Tirst 15 parameters of the

260 ! preamble, they are sumerics and the remaining 3

270 ! parameters are aiphas and are not used.

280 ! davetorm = lateger array te store the wavefrom data.

280 ! @Peth = the paih for saving/recaliing data toffrem media.

300 ! @Scope = Tie scope’s compiete HPIB address.

310 !

320 REAL Preambie{i:i5)

330 INTEGER Waveform{i:4056)

340 Begin_main: 4

350 CALL Readme

360 CALL fmitscepe(®5cope)

376 CALL Get_waveform(@Scope,Waveform(#),Preamble(a))
380 CALL Save waveform{@Path, Wavefarm{+),Preamble(s))
324 CALL Readme2

400 CALL Retrieve wave(8Path,Waveformisx),PFreambief+))
416G ChLl Grapa{eveferm{s),Preamblal*))

426G PRINT TABXY(35,30);"Program has Eaded.’’

430 LOCAL 70T

A4C End_matin: H

450 END

460 Begin,.subs:?

475 t

486 SUB Readme N

450 ! Bescriptios: Readma prints program expiainetion to the compiter
500 H sereen.

510 i Parameters: none.

520 !

530 CLEAR SCREER

540 PRINT "D1G. 83480, tbw does the following tasks:™
550 PRINT
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560 PRINT ** inttizlize intarface and scope”

a
570 PRINT © b. digitize and acguire deta”

580 PRINT * €. store data to disk”

530 PRIBT ¢. retrieve date Trom disk’

650 FREWT @, <draw sigral om compater’

610 PRINT

620 PRINT “Assumed system ¢onfiguration is:"

630 PRINT

640 PRINT M HP-16 address = 7"

650 PRINT Scope address = 7°

680 PRINT stgral attached to chanrel 1%

270 PRANT

680 PRINT "1 the addresses are net correcy, ¢hange the ASSiGH

690 PRIST “statemeats i1n sub program ’lritscope’.”

700 PREINT

710 PRINT “Press Continue whea ready to start”

720 PAUSE

730 CLEAR SCREEH

T40  SUBEWRD

750 '

760 SUE ReadmeZ

70 '

780 ! Descripticn: Readme2 is user informatios 2nd status.

790 !

800 ! Paramefers: none.

8ig !

320 CLEAR SCREEN

830 PRINT

840 PRINT “'The wavetorm data end preamble iafermation have now been"
850 PRINT "read from the scope and stored in the computer’s disk."
260 PRINT

orgyd PRINT "When you press contirue that informatiorn will be retrieved”
880 PRINT “from the disk, and plovted to the compyter screep.”

880 PRINY

900 PRINT "Press CONTIWUE Lo cortikue.”

910 PAUSE

92 CLEAR SCREEH

930 SUBEHD

940 :

950  SUB initscope(QGcope)

960 ¢

870 P Description: fritscope assigns the path to ithe scope, initializes
980 H the scope, sutoscales, and sets up Lbe wcguisiten
990 r parameters.

1000 ¢ Parapeters:

1010 t Passed; @5cope = the HPI® address of the scope.

1020 ¢ trternai: @lsc = interface select code of the HPIB Interface.
1030 ¢ Hodified Yariables: @Scepe and @isc

1040 £

1080 CLEAR SCREER

1060 PREET “IMiTIALIZE

$OT0 Assign_paths: i

1080 ASSIGH @lsc TO 7

1090 ASSIGH @5cope 1O TOY

1100 fnit,sys: i

1110 CLEAR #isc

1120 GUTPUT @Scope;""=RST;*(LS"

1130 BUTPUT @Scope;":AlTescale”

1140 QUTPUT &Scope;"” 1SYStem HEADer OFFY
1180 Acq_setup: ¢

1ie0 CUTPUT @Scope;" ACQaire;POilts 500

interface Sefect Code = 7
scope address

clear HP-IB interface
set scope to defaelt config
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1170
1180
1180
1206
1210
1220
1230
1240
1260
1260
1270
1280
1286
1300
1310
1320
1335
1340
1350
1360
1376
1380
1390
1400
1310
1420
1430
1440
1450
1460
1470
1480
1490
1500
1510
1520
1530
1540
1850
1860
1570
1820
1590
1600
1610
1620
1630
1640
1656
1660
1670
1680
1696
1706
1716
1720
1736
1746
1750
1760
1770
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QUTPUT @Scope;' :WAVefcorm:FORNat BYTE;SOURce CHAMne|i"

Hormally WERD date wouid be recommesded because 1T aliows better
use of the full resclution ot the scope.
Byte data 1% shown Decavse #PBasic doesn’t recognize signed byles
! ahd requires a conversion. FHBcon wif! do the conversiocna.
t
CLEAR SCREE®
SUBEHND

SUB Get_weveTorm(@Scope, INTEGER WaveTorm{x} ,REAL Preamdie(x))
t

! Description: Get waveform digitizes the autesczied waveform,
' gets wavefrom data aad preambie atter the operator
' adjusts the dispiay to show the date as desired.

t There are 2 forms of digitize: 1. ’with parameters’
' wifi digitize the spacified channel/functios, screen

! 15 blanked, thes place the data 16 assogiated channels
! Tunction memory. 2. ‘’without parameters® digitizes

! alt ‘on? chanpels/Tunctions and places date ip the

! associated chanrrei/fonction memory, and leaves them en
! bst stopped.

! Both digitizes are here and on adfacest |lrres. One oF
! the lines must be commented out or oaly Lhe iast one
! wiil be sed.

! Parameters:

! Passed: @5cope, WaveTorm, Preamle

! tnternal: Digits = this is tae lepgth of Lhe data hewnder.

! Length = the number of bytes of data Trom the scope.
! End$ = enpties cutput butfer of linefeed.

! Dase_char$ = used to Tindg the *#7 character

! Moditied Variabies: Waveforw, Preamble, Digits, Leagihk, Ead$, aad
! fne, charg,

CLEAR SCREESN

PRIWT "Get_waveform”

BUTEUT @Scope;*:DIGitize CHANL®
BUTPUT @Scope; " iDiGitize™
User_sets_disp:

LacaL 7ov
PRINT “Adjust Dispiay as yod waat (T, Press coenrtinue whea ready.”
PAUSE
Reaq, data: !
GUTPUT @Scope; :daveform: BATAT"
EMTER @Scope USING "#,14,";0nre_char$
IF One_ char§e"$7 THEW
ENTER @Scope USING V3,10 Digits
ENTER @S¢epe LSING “#,"BVALS(Digies) & D Length
CLEAR SCRESH
PRINT
PRINT “Read:ag ";Length;' bytes from scope’
]
'Redimensicn the array for the waveform data. After data s
'rea¢ in, cne extra byte read to ciear the fine feed (10)
tattached to the end of the scope’s ovtpel dutfer.
b
REDHN Weveform{i:tength)
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1780 ENTER @Scope USING YE,BY;Waveform{x)
1740 ENTER @Scope USING "-K,BY End$

1800 GUTPYT @Scope; ' (WAVEFDRHE: PREANBLET"
1810 LFHTER @S5cope;Preamble(s)

1820 ELSE

1830 FRENT "BAD DATA"

1840 END fF
1850  SUBEND

izl

1870 SUR Save waveTorm(€Peth, {HTEGER Waveform{#) ,REAL Preamble{*))

1880 ! ’

1880 ! Description: Save_waveTorm senpds acquired daZa end preambie Io the
1800 ! complter’s disk. |L is sTored is ‘WAVESARPLE!. |7
1210 ! PWAVESARPLE’ slready exisi, it will be purged then 2
1920 ! Bgy ofe created.

1930 !

1940 ! Paramerers:

19583 ! Passed: @Path, Waveform, Preamble

1960 1 fnterzal: aone

1970 4

1980 ¢ fiedifTied Yariabies: none

1990 ! Sub proegrams: Ertrap

2600

%014 OF ERROR CALL Ertrap

2620 CREATE BOAT "WAVESAHPLE',1,4080

2030 ASSIGh @Path TO “WAVESARPLE!

2040 QUTPUT @Path;daveform{+) ,Preamblelx)

2050  SUBEED

2060 f

2070 SUB Retrieve_wave(@Path, INTEGER Wavetform(x) ,REAL Preamble{s))
2080 ¢

2090 : Descriphi¢n: Retrieve_wave reads data anrd preamble stored is
2100 ¢ WAVESARPLE?.

21310 ¢ Parameters:

2120 f Fassed: @Path, WaveTorm, Preamble

2130 ¢ irteraat: Cen = indexing variabie

2340 ! Fenctions: FuBcon = converts from sighed bytes,

2180 ¢

2160 ASSIGH @Path TB “WAVESAHPLE"

2170 EMTER @Path;Wavetorm{s), Preambie(s)
2180 FIR Con=1 TG Preambie(3)

280 Wavetorm(Can}=FUBcon {WaveTorm{Con))
2200 KEXT Con

221G SUBEND

2226 !

2230 SUB Graph({NTEGER WaveTorm(+} ,REAL Preambie{s))

2240 !

2260 ! Description: Graph takes the converted data ang plots it os screen,
2260 ! it vses the 'Y Dispiay Range’ to show the data as seen
2270 ! on screen vertically, and "X Display Range’ to show

2280 ! as seen horizontally (pre(ld and 12 respectiveiy),

2286 !

2300 ! Parameters: Waveform{=} = array of data values. GEnters as q ievels
2310 ! leaves as voltages.

232¢ ! Preambie(s) = the preamble for the data.

2330

2340 ! Internzi: Vrange = preambie(i4), ywaxis 4dration of wavefors displayed.
2350 | Srange = preamplalil), x-axis doration oF wavefarm displeyed.
2360 ! Gffset = preamble(ib), center of screen vertically.

2BTC ! vmrin = lower |imit verticaliy.

2380 ! umax = #pper [imit verticafiy.
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2380
2400
2410
2420
2430
244D
2450
460
2470
2480
2430
2500
2510
2820
2530
2540
2850
25660
2570
2580
2590
2600
2610
2620
2630
2640
2G50
2650
2670
2680
2630
2750
2710
2720
2730
2740
2750
2760
2770
2780
279G
2800
2810
2820
2830
2840
2850
2866
2870
2850
2890
2800
2310
2820
2930
2840
2950
2960
2970
2880
2880
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t hmig = lower [imit horizentatiy (preambre(is)).
i htax = upper limit sorizontalbiy.

' Héata (#) = Herizonta! valfkes in proper units.

t Vdata{x) = Verticai values in proper urits.

' | = indexing variabie

! Hodified variabies: Hdatal(s), Ydata(x), and |
! Subprogram csils:V_convert ard H_corvert.

ALLOCATE REAL Hdata{i:Preamble(3))

ALLGCATE REAL Vdata (3:Preamble(3))

Caly V,convert{Mavefern(=) Preambie{+) ,Vdata(+})

CALL H_convert(Hdata(*),Preambie(#))

VraagesPreambie (14)

SrangewPreambie(12)

OffsetwPreambie (15)

VminsQffget-Vrange/2

Vmaxsyrange/24B¥fset

Hmir=Preambie(13)

Hmax=Hmin+Srarge

GCLEAR timitiabize graphics

CLEAR SCREEM

GINIT

GRAPHICS O

VEIEWPERT ©,130,35,100

WERDOY Hmin, Bmax,Y¥mis,Vmax

FRANE

PEH 4

MOVE Hdata{i),vdatali)

FOR i=1 TG Preamble(3) fpiot data points

PLOT Hdazall}, Vdata(i),~2
GRAW Héaza(l),Vdata (1)saABS{Vmax-VYmin)=. 002

HEXT |

PALSE

PREHT TABXY(0,18),"Verticals";Vrange/3;" V/div";TAB(0} " Offset = ";Offset;"y"

PRINT TABXY(O,IQ),”Ttme:“;Sraagel}O;" sfdiv"

DEALLOCATE Hdata(*)

DEALLBCATE Vdata(s)
SUBERD
t
DEF FiiBcon(IHTEGER 8)
t
¢ Deseripticn: FHBcon takes the signed byte value fTrom the scope aad
: converts it to @ positive integer of the proper value,
" Parameters:
3 Passed: 8
Y Iaternal: Qrparam = valse To DR with the passed value, B, when the
4 HSB Is set.
b Modified Variables: B

Orparam=-256
{F BiT(B,7) THEHN B=BIXIOR(Orparam,B)

RETURK B
FRELD
£
SBB Ertrap
¥
! Bescription: Erirap is calted by 2n error interupt. It checks for
H error #54 wkichk wiil occur wher there is a duplicate
H Tile mame. The existing fiie will be purged.
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3000
301¢
3020
3020
3040
3080
3060
3070
3080
3090
3100
3110
3120
3130
3140
3180
3160
2170
3180
3190
3200
3210
3220
3230
3240
3250
3260
Az70
3280
32%0
3300
33190
3320
3336
3346
3350
3360
3370
3380
3390
3400
3410
3420
3430
3440
3480
3460
3470
3480
3499
3500
3510

! Parameters: nane
|F ERRI=54 THEM PURGE "WAVESAMPLE"
OFF ERRCR
SUBEND
H
SUB V_convert (INTEGER Wav{*),REAL Pre{s},Vdata(z))
t
! Bescription: V_convert takes the data from the scope 2n¢ cenverts it
H ietg voltage values using the equation frem the manual.
]
! Parameters: Wev(s) = array of date vaiyes. Enters as ¢ leveis
! leaves as voltages
! Pre(+) = the preambie Ter the data.

! Vdata (*} = array of vertical wvalues, volus.
I

internal: yref = pre{10), level pssociated with y origin.
! yine ¥ pre{8), duration betwees y-axis tevels.
! yorg = pre{9), y-axis valse at levei zero.

! C indexing variabie.

4

! Hedified variables: vdata(s)

Yref=fre{i0)
¥incaPre{8)
YorgaPre{d)
EOR C=1 T Pre(3)
Ydata (O={Wav{CI-YretisYinc+Yorg
HEXT C
SUBEND
!
SUB H_convert{Hdata{=*},Pre(s))
I
!oDeseriptien:  H_cenvert creates horizoatal axis values using the
! equation from the maneal.

! Parzmeters: Hdata{s) = Horizomta! values.
¢ Pre{*} = the preambie for the data

tobsternal: xref ® pre(7), data point associated with the x origin.
! xine = pre{d), duration betwees x-axis data points.
H xorg = pre{6), x-axis valge of Tirst poiet 10 recerd.

i Hodfled variables: Hdata(s)

Xref=pre(7)
Kinc=Pre{3)
KorgaPrelé)
FOR C=1 Td Pre(3)
Hdeta {C)={(C-1)~Xref)sXinceXorg
HEXT C
SUBEND
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Results? Measurement Example

ig
z0
30
40
50
&0
70
84
20
100
110
120
130
140
i50

180

310

350
3e0

480

50O
Bi1G
520
530
BEQ
560

! RE-SAVE “RESU_E3480" 'ipevation of SEMDVaiide & STAT:sTics on RESULTSY
|

1 s oo st o ol o 3 oo o K o K SCROK S SRR SR SO o S R R ok ok ko |
Dtrsor R skeass Hain Program, Rev. 1.18

L R L LT PR PR PR PR S Sy |

E T L

Feadme
Irttscope(@Scope)
Trae_rep{@Scope)
Heasvre{@Scope)

PRIET “End of Program -- Resyits are on your printer.”
SEEP 15,2
T LT L Sk R e e P T
EuD = End of Main Program *
[ELEZLS LR R L LR PP P T LS PR E E R e
s o o o o o o o s o o o ok s o o oo o s R K Sk s |
e gegin Sub Programs *!
T ok oo o oo ok ok s o ok o R R ok Sk O 5 o o o ok ok ok ok o R kR kR R R b Rk ke
SUS Readme
§ ok s o oS SRR o S RS R ok KR S 5 SRS KR 3K R KK S A R T
P#This sub program writes user program information te the screen.x?
sl oo R SR OB L SR KK 35 K SR o K o KA SR o o K
CLEAR SCREEH
PRIWY "This example program wilt measure the signal.™
PRINT "from ap HPELIZ3A generator {or any similar s|gna£)‘ i
PRINT
PRIAT it measures the Positive Pylse Widths with Statisties.”
PRINT “"Then uses the *RESULTS?* ¢ reéport over the HPIR. "
PRINT
PRINT "Tke repert from the RESULTST varies depending o3 the status”
PRIAT Yot STATISTICS OKIGFF asd SENDVaiid OHiQFF.™
PRENT
FRINT “Tkis program wiil prist the resuits Tor each of the cases.”
PRINT
PRINT "The program assumes thet the system s configered suchk that:”
PRINT
FRINT "' HP-iB interface is at address 7."
PRINT " Scope is at agdress 7.
PRINT A 834834 is instalied into sicts 1 & 2.
PRIJT * Printer at 7OI1*
FRINT
PRINT 1Y these addresses esre incorrect, break program and set addresses!
PRINT "as needed in the ASSIGH statements.®
FRINT
FPRENT "'FRESS coptinve to rus program'
PAUSE
CLEAR SCREEN
SUBERD

]

SUB initscope(@Scepe}
Vakeok ok ook o ook oot o o o o ok ook o ok ok o o s ok ok o oo o o o ok kRO R RS R R R R ORIk ok |
Y Tris sub program initializes the 1/ an¢ scops. %
ook oo ok ok ok o R RO R o o R o SRR R o Rk ko R o kg |
ASSEGE 4Scope TR TO7
CLEAR @Scope

lctear #P-iB interface
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560
570
Bl
590
600
610
620
63g
640
660
870
880
290
700
710
720
730
770
780
790
2800
819
£20
B4
850
260
874
880
890
00
gi0
820
330
40
950
960
37y
880
490
1000
1018
1026
1030
1040
1080
106G
107G
1080
1680
11¢h
1118
112G
1130
1140
1180
1160
1170
1180
1190
1200
1210

BUTPUT @Scope;"#cig"

BUTPUT @Scope;"*RSTY fraset scope to default corfig
BUTPUT @Scope;" SYSTEM:HEADER GFF"!turn off header

CLEAR SCREEN

SUBEND

:

SUB True_rep{@Scope)
é***%*******%******#***%*********#*2*2*****X****#****************!
¥ This sets up the scope fo leock at the signal of the 8133, 1
4 ke o ks o ok oo s o ok o ok o o oK o o o ORoR o sk o R ROR ok ko s ok ko e Rk R kR ok ok |
PRENT ** Connect the HP 81334 CHAHNEL 1 Oetput Lo the input
PRINT ** of the 83483A. !
PRINT
PREINT ** Press coatinrue when ready to contiasye.

PAUSE

CLEAR SCREEN

DUTPUT @Scope;":chanrelf:display on"”

GUTPUT @Scope; :zutoscaie”

BUTPUT @Scope;:displayipersistence nfinite”

WAET &
PRINY ° The displayed waveform on the 834804 is the true "
PRENT ©  representaTion of the 8133A sigrei."”
PRENT
PRIMT Sampiing rate is 40 kSafs,”
PRINT Analog Sandwidth iz 20 GHz!
PRINT
SUBEND

'
SUB Heasurs(@Scope)

§ oo ook M o A o S S S R SR S K SRR R S K R S Sk A R Ak o |
e Tals sub program will make a +width measurement. *
It will alsc report the mean and standard deviation. #1
{ ok ok o ek sk ok e ok o O SE ERE IR o B R bRk ok kbR Rl ok ok o
CLEAR SCREEN
PRINT " Measuring Waveform amd Reporring Respits. ©
REAL R{1:12}
4*#*********#***************#************X**********X*********?*E
o oMormatly when making messurements, they shopid be preceeded !
i by @ DIGITIZE. But, because | have the scope setup like | H
Powaet it from previous seb programs ard 1 will be using the t
Postatastics, 1 will not wse the DIGITIZE command. :
1******#************#****&*********************************%****5
QUTPET @Scoepe;'' :measureisorrce charpell”
PRINTER 15 704
FOR C=1 79 4

QUTPYUT @5cope;“rea”

HAT R= ()

QUTPYT @Scope; " imeaskre statistics ' INT(CS3)

QUTPUT @Scope; " measurelsendval id ;0 MED 2

ouTRUT @Scope;“:measure:statksttcs?“

ENTER @Scope;St$

QUTPUT @Scepe;':measurersendval id?

ENTER @Scope;Svi

BUTPUT @Scope; :measare:puwidth”

QUTPUT CRT;"Heasuring Tor 20 seconds to get good stats.”

WAET 206 % Give the measurements a chance to build up values »i

QUTPET @S5cope;'stop'!s See that vaites match OB SCREEH & OVER HPIB #!

QUTPUT Qbcope;' :measurezresulLs?®”

EHTER @Scope USING "%, K R({*}

GUYPUT CRT;"Printiag Results to your printer"

PRENT
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1220
1230
12490
1280
1260
1270
1280
1280
1300
1310
1320
1330
1340

PRINT "Statistics is ';5t§,"'Sendvalid
PRINT
FRINT *'First vatue is ";R{1)
PRINT 'Second walge i3 P;R{2)
PRIAT *Third vaive is “;R(3)
PRINT “*Fourth wvalue is “;R{4)
PRIAT Fifth wvaiue is ";R{6)
PRIAT “Sixth vaive is ';R(&)
PRIUT “Seventh vatue Is *';8E(7)
WAIT &
CLEAR SCREEN

HEXT C

PRINTER i$ CRT

1350 SUBEND

is ";5vd

Frogramming
Example Programs
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Learn String Example

10

20

30

40

50

&0

TG

8G

9

160G
110
120
13¢
140
186G
160
17¢
180
140
200
210
220
230
240G
280
260
276
280
290
ki
316
320
330
340
350
360
370
380
390
400
Ato
420
430
440
450
460
470
480
490
BOU
Bid
B20
530
B40
550

o

{RE-SAVE "LSTG_83480" IHP Basic Tor HP-IE interface, rev 2.0
T sok sk ok ok ol o s ok o ook ke sk o ok e ok ek o o R ko ok R kb ok ko R ok R A Sk AR KR
! This program reads and retures the learn string from and to a =

fx 83480 Oscliltoscope. *
1 HAFHREEERN AR E RS =
1 EELE LI LTI 2 ez ] L
Ix Begin BAIH PROGRAR *

T R o A o b A A R A R R R R R R R R R A KA ok Ak A
CGH fiof @Scope,Hpib

Readme 'Description of the program
initscope Yinigiatize iaterface and scope
Length=FHSts ine Yfiad setyp string size,
Get_leartstr(length) tegve 3 configurations on disk
Rece|f_fearnstr(iength) feefect & recali I of 3 setups
FRIHT

BEEP 15,1

PRIYT *‘program done'’
1 ok st o ok o s o ok o R o oS Ko S KK o oo o o ok o 2 S oK O sk B OK K o sk o s sk ok ok K o s 0k KR
K End of Hein Frograms ®
1 ok st st st o o o6 3030 o KoK o o R o o K S KK RS R o R KR R R O o ok R
ERG
1 e o o 23K e 5 O R R R R R AR OB SRR O R R ok R SR R
# Begin Sub Programs =
1 ok o e sk e 3 s ook 308 S8 5 S o S SR R R S SR o O o o o o s R o o o e o ok o ok R ok sk o ks
SR Initscope
Ve s o s s ok oo B ok Aok SR R R B b ok R Ak
' This sub progrem initializes the IRTERFACE AHD SCOPE #
R st e L L A T N
COol flof %Scope,Hpib

Hpib=7
Scope=7Y
ASEIGH d5cope TO Hpib+100+Scope I!scope address
CLEAR Hpib fclear HPIE interface
QUTPUT @Scope;"+RET" tset scope to default config
BUTPUT dScope; " AUTOSCALE! {RUTOSCALE
DUTPUT @Scope;":BYSTIHEAD OFF-
QUTPUT @Scope"'+0PCTY wait for scope to Tinisk adgto
ERTER @Scope;lpc
SUBERD
!
SUE Readme
o o sk o oo ook e e s SO ROR AR o SOR ok ook R s R E AR R o SEE RSEs
' This sub program displays 3 message aboul the program for tke *
= user. . *
| okl sk ok ok ok K B o R KR R S e ok S S K o Ak ok o ok

CLEAR SCREEN

PRINT “This semple program will prompt the user to set up the

PRINT "scope i Three different configurations and will store’

PRIWT "them to the computer disk, Aoy of the three corfigerations’
PRINT "mey then be recalied from the disk and sent te the scope”
PRINT

PRIKT '"{he program assumes that the system is configured sechk that:"

PRINT ' HP-IB interface is at address 7
PRINT scope is at address 7Y
PRIET a sigral |5 attached to chamnel 1¢
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560
570
580
580
600
610
620
630
640
B850
660
670
680
650
THO
Ti0
T20
T30
TED
TED
T60
TG
7a0

{00
1t

330
840
850
860
870
880
890

810

Programming
Example Programs

FRINT
FRINT "I these addresses are iacorrect, break program and set addresses'
PREINT "as5 peeded in the Initialize ia the ASSIGH statemsnts.”

FPRINT

PRINT "Press CONTIMUE when ready teo start. Scope will Tirst autoscaie"
FRINT "on signal en channel ¥ aad will thep prompt for user to setuyp”
PRINT "scope &3 desired before savisg configurations In <omputer.”
PRINT

PAUSE

CLEAR SCREEN

SUBEKD

SEB Get_learnstr{tength}

R R T L e a s Se I PP L SRS P
b This sub program wili get the learn $triag Trom the 83480
tx ané place it in SETS. Then it wiill create a BDAT file *
tx calted "JSETUPS™ which holds 3 records. ¢ this Tife is «
‘¥ a|ready created it will be PURGED! *
§ sk sk ot o ook s o o K S oo ok oo oK R R R o R K R R S Rk R ko ok ok bk ok sk ok ok
cofl fiof @Scepe,#pib

GH ERROR CALL Ertrap

CREATE BDAT “ISETUPS', 3, Leapth reraate 3 files for 3 different
isetypy.

ALLOCATE set${Leagth] itemp variable to hold string.

ASSIGH @Path TO “JSETUPS™ fgpen Tile

FOR I=1 TO 3
CLEAR SCREER
L0CAL @Scape
PREFT "PLEASE HAVE SETUP 2", 1;" READY AND PRESS RETURAM'

PHPUT A%
OUTPUT ¢Scope " SYSTEN (SETLRTY iguery fearastring from scope
EHTER @Scope USING *'-K';Set$ iread lears string Trom scope
IF Sev$[1;1]="#" THER

BUTPUT @Fath,i;Set$ istore setup string to disk
ELSE

CLEAR SCREEN
FRIMT “'Received bad data. o setup saved."
ERD iF
HEXT |
ASSIGH €Path TO = tctose Tile
DEALLGCATE Setd

SUBENE

Suk frtrap

1 sk o e s ok sbom o 08 sk ok o o6 3 ok ok ok o o o o o 0 o o ko3 o ok ok 8 o o o Sk ok o o 3 ok ok kK o oK o
'* The program wili branck to this Error Trap 1T the *
' [H ERROR is QF and an error cccurs. It reset the *
Y 0N ERRLR to OFF The return fo where it was cziled. *
B ot s o o S A0 RS K A T SRS R A o S S T RO R B SR R
IF ERR=8& THEM ! Error 84 is Dupiicate Vile Hame

PLRGE “JSETUPS":

4FF ZRROR
ELSE

CLEAR SCREEK

PRINT ERRME

HEEP

PAUSE
EMD i F

SUBEND

SU8 Recatl_ learastr{Lesgti)
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1170
1184
1190
1200
1210
1220
1230
1240
1250
1260
1270
1280
1290
1300
1310
1320
1330
1340
1360
1360
1370
1380
1390
400
1410
1426
1430
449
1480
1480
1470
1480
1430
1560
1810
1820
1830
1540
1550
1560
1870
1580
1580
1600
1810
1620
1630
1640
1650
1680
1870
1680
169G
1700
1710
1720
1730
iTA0
1750
1760
1774

! This sub program {ets the user select which of the 3 setups
I that have been stored on the cdisk in "ISETHPSL, 2, or 3 to

! use To setup the scope. it will foop gati! the user selects
tO{EY to exit.

COk fiof €Scope,Hpis

ASSIGN @Path TO 'ISETUPS™ lopea Tile

ALLDCATE Set$flengtin] 'create temp variable.
Dore=l

REPEAT

CLEAR SCREEN
PRINT "'Pigase enter (1) to recall setup 1"

BRINT ¢ (2) to recail sevup 27
PRINT 7 (3) to recai! setup 3¢
PRINT ¢ (E) to exit"

HHPUT A3

SELECT UPCH(AS)

CASE 11n,mge, v
ENTER @Path,YAL{AS);Set$ Iread date froem disk.
iF Set$it;ll="#" THEN 'Have good data.

Add command feader to setup string and send entire string to scope.

QUTPUT @Scope USENG "&,K' ;' i SYSTER:SETUP ;Set$
ELSE
CLEAR SCREER
PRINT “‘Received bad dats, no striag entered.”
ERD IF
CASE “'E™
Doreni
END SELECT
UL Dore
DEALLOCATE Set$
ASSIGH @Path T =
SUBEND

f

DEF FiStsize
3
!The setup string size can vary, depending on operatiag system
trevision, Hust read the header to determine the proper lesgris,
'The format of the duta is BHMX. . . X<setup data striagd. Then |
tadd § for the bdat Tile managemest headers.
'
Col fief €Scope,Hpih
Dl Psign${i]
IHTEGER Length,Cnt,L
A TIREGUT Hpib,3 CTALL Tout
1Set the bus timeout so iT thers is aofbad data, can’t find
tthe # sign, we will stop as¢ let the cperator know.
DUTPUT @Scope;  1SYSTEH SETUP™Y
Qeery s¢ope Tor the setep string.

Crped
REPEAT
ERTER ¢Scope USING “#,A";Psign$
{Enter 3 character at a Time untii Fiad the ¥ sign. It
!indicates the beginniag of the block header.
Cnt=Cat+l

!F# must keep track of the sumber of characters before the #
!sign Tor cases where the sysiem heazders are OH.
UHTIL Psignieg"
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178¢ ERTER @5cope USIRG "#,A" Psign}

178G !Hext ¢haracter telis the nsmber of digits 1a the header.
1800 ERTER @5cope USIHMG "#,"&Psignde'd";iength
1810 'Length 35 the number of cate values to Follow pefere the Hi.

122G ALLOCATE Temp$[§.eng§h+ﬂ

1330 EBTER @Scope USHNG "§,-¥";Temp$
TRED L=T+Cru+VAL{Ps 1gad)+iength
1880 DEALLOCATE Temp3

186G RETURN L

1870 FHERD

1880 !

1880 SUB Topt

1900 ‘Branching kere says that the HPIB bus was idte for 3 seconds.

1910 IThis would be caused by reaching the end of the setup dats witheut
1920 Tinding a & sign.

1930 CLEAR SCREEY

1940 PRIST “Bad Data, query gborted

1980 BEEP

1960 PALSE

1970 SUBEND

1-4"7
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Service Request Example

10 I ORE-SAVE SRG_83480"

20 { Tnis pregram sets the Bvent Status Enable Repister and the

30 ! Service Request Enable Register so that ap error wili cause

40 ! om service request. It als¢ saves a setup Lo a sefup memory

50 1 and recatbis that setup.

£0 DIM Guery$[15],Command$ [15] G5 (9000}

10 €M fErrf Epib,Scope

30 [LER LT 2

30 Hpib=7

106 CLEAR Hpib

110 Scope=Y

120 Saddr=Kpibx100+Scope iSets the 1/0 address.

138 Readme

142 ASSIGH €5 T) Saddr

180 OGN IHTR Hp:b,35 CALL Ermsg :Telis computer where To go on an error

160 CLEAR Saddr

176 GUTPYT €5;"+ESE ©0;%SRE 32;=CLS"

180 H #E3E XX sets the Evant Status Enabie Regiser.

190 H d2 =» CHE or Command Error

200 ! 16 @y EXE or Execytion frror

210 ! 8 => DDE or Pevice Depenrdent Error

220 ¢ 4 =» QYE or Qaety Error

230 L bttt Emrmmm e m oo m e

240 ¢ 40

250 ! #SRE XX sets the Service Request Enabie Register.

260 ! 32 =» £EB or Event Status Bit

Z70 ENABLE tKTR Hpin;2 tAilows the HPIB to interrgpt the computer.

250 Saveset§="s8aY tThis command i3 missing The parameter, 1.

290 Recal fset§n'*RCL 1*° FThiz recalis setap #1.

300 !

310 CUTPUT €5;%avesetd 'Send the commard, casses CHE untii the 1 is added.
320 WAIT 1

330 LOCAL Saddr

34Q Readmel

350 QUTPUT €5 Recal isets tRecalls setup #1.

360 LOCAL Saddr

370 Readme2

B0 END

380 !

400 SUB Ermsg IErrer Trap

410 cod /s/ es

420 CO# Jtrrf Hpib,Scope

430 DI §5[50]

£40 PRIET “An errer gccured.',

480 Sp=SPOLL{TOT)

460 PF B1'T{Sp,B) THEN

470 ¢ Testing bit & will tell us if the scope is the source of the interruph,
480 QUTPLT Q8%;"'=ESR?" 1 Reads then ciears the Standard Event Status Register
£90 EXTER €354

500 srq_type(d) tCati to the SRY Iinterpreter subprogram.

510 Dene=d

520 REPEAT

530 P Read tie Error Queue to determine the specific error. Repeat reading
4G Pountil the Queuve is empiy. fHach time the queve is read the error wiil
BB ! be reported or the message 'THERE ARE U HORE ERRORS’ will be returned,

1-4%8
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880
570
580
590
600
610
620

640
650
660
670
B30
680
700
710
720
730
T4
7BY
780
T
T80
T
800
810
820
&30
840
880
260
870
880
890
S00
910
920
930
940
350
G606
870
280
990
1000
1G10
1020
1030
1048
1050
1060
1070
1080
1090
110G
1110
1120
1130
1140
1180
1160
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QUTPUT @S, SYSTEH: ERRIRY STRING”
ENTER €5;E$
1F E3{1;11="0" THEN

PRIBT "THERE ARE HO HIRE ERRORS.™

BUTPUT @5, =CLls iClears atl svest registers and gqueues except
ithe ocutpet quese.

EHABLE FHTR Hpib;2

Donewl

Readme3

ELSE

PREWT £3%

END (F
YHTEL Done

ELSE

CLEAR SCREERN

PRIKT "Ar interrypt on the HPIB has occyred bet it is mot the ©
PRINT “scope. Figase ¢lear tke other source of interrupt before”
PRINT "restartieg this program.”

PAUSE
END iF
SUBEND
'
SUB Readme
PRINT * Tais program sets the Event Status Epable Register and the”
PRINT " BService Request Enable Register so that an error will cause™
PRINT " a service request. "
PRINT
PRINT ' The second fumnction of This program is to save and then recari!
PRIHT " the current scape setup to and from setup memory 1. Hewever,'
PRINT *' there is 2 bug in this program. The seve commenrd is missing 2"
FRIHT ' parameter. {1t needs a I after the space or *=5AV 1°."
PRIHT
PRINT " After you have seen how the SRY’s work yow may edit lire 2807
PRENT ' to save the setup."
PRINT
PRINT " Once you have Tixed the bug the program witl run 28d save the"
PRIET " <current setup Te setup memory 1 theh pause and albou ¥ou e o
PRINT v change the setup. Whes you ceslisye, the original setup will'
PRINT ™ be restored.”
PRINT
PRIKT ' Tne expected configuratiors is;"
FRINT " The scepe s at address 79
PRINT " The BPiB is at address 7
PRINT
FRINT " 1fF the configuration is d:fferent, Hreakx program apd set '
PRIET " the addresses as reqeired usiag the variables Hpib ang ©
PRINT *' Scope. Then vFuhk sgaia."”
PRIEWT
PRINT ©  Press Cortinue when ready te resume operation.”
PRINT
PAUSE
CLEAR SCREEM
SUBERD

'

5B Readmel

PRIT
PRIWT
PRIWT
PRINT
PRINT
PRERT

'

The current setup has been saved in setkp memory #1.%

Change the scoepe’s setup Trom the front paael. When yoc"
press coatinue, the original setyp will be restored.”
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1170
1180
119¢
1200
1210
1220
1230
1240
1280
1260
1270
1280
1280
1300
1310
1320
1330
1344
1350
1360
137¢
1330
13902
1408
1410
1420
1430
1440
1450
1460
1470
1480
1480
150G
1810
1520
1530
1649
1650
1560
1570
1580
1580
1600
1610

BEER

FAUSE

CLEAR SCREEH
SUBERD

SUE Readme

PRINT "  The program has ended. Thanks for trying our Save
PRIKT "  and Recali setup memeries.'
FRIHT
!OPRIHT * How you bave the opportunity to edit the program”
! OPRINT " to gemerate 3a error and see how the interrypt masking'
DOPRINT works.
PRINT
FRINT GOGDBYE. "
SUBERD

1

SUS Readme3
PRENT
ERINT ™ Break the program at this time and determine the cause of
PRINT & ke error.”

PRIHT
PRIWT * Once you have fixed the cmuse of the error described by"
PRINT ' the errvor cede and message, rerun the program by pressing!
PRAUST '* RUN."
3T0P
CLEAR SCRERY

SUBEND

1
SUB Srg_type(J)
! The scepe has iaterrupted the computer asd we have read The
! Stapdarg Event Status Register. fMow the valpe, J, thet was
! rea¢ by the *ESR? wili be evaisated to determine why the
! SRG was generated.
FRIKT “ESRK wvaipe is ;)
SELECT I
CASE 32
PRINT *32 => CHE or Commaad Error.t
CASE 16
PRINT 46 => EXE or Executios Error."
CASE 8
PRINT & => DOE or Device Dependent Error. "
CASE 4
PRINT 4 => GYE or fQuery Error.”
END SELECY
SUBEND
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Configuration Example

20
3¢
40
13
60
70
&0
30
100
110
120
130
140
180
160
170
130
190G
200
230

230
240
250
260
270
280
299
300
310
320
330

IRE-SAVE “'COMFIG™ 'This 15 an RHB and [Basic Program.

'

tlt queries the scope to determine the configuration and then
Iprints it o the crt. It assumes that the scope 15 at BPIR 7
1

IR Hframe$f13],510t5{1:43113]

QUTPYT 707, SYSTEM:HEADER Ou»

QUTBUT 707, :SYSTEH: LONGFORM GH*

1

tadesr DETERMINE THE FRAME HODEL NUEBBER swxdwst!

]

QUTPUT 707" HODELT FRAMEY

ENTER 707;Hftamed

]

Vakkxk  DETERHINE THE PLUG~ TS ARD THEIR LBCATIOHS sdokskkmss?
]
FGR 1=1 Th 4
GUTPUT 707 USIRG K™, " :BODELT PLUGHN'; |
EMTER 707;Slot$(1)
HEXT
P .
tkwawx REPODRT THRE BATHFRAME HODEL # AND PLUG- [HS swsswns
CLEAR SCREEM
PRINT “The Main frame is "";Hframe$
PRINT

PRINT "The plug-in in slot 1 is ";Slot§{1}
PRINT "The plug~in in siot 2 is ":Slatd(2)
PRAWT *'Tne plug-in in sict 3 is “;S10t$(3)
FRINT *The plug-in ia siot & is “;Stet§(4)
PRINT

PRINT "End of Program'

ERD



https://www.manualsplus.com/

Programiming
Example Programs

Limit Test Example

10

20

30

a0

&G

60

70

aG

86

160
110
120
130
140
150
180
170
180
190
200
210
220
230
240
280
260
270
280
290
30
310
320
330
340
380
360
370
380
390
400
410
420
430
440
450
460
&70
480
490
500
510
520
830
E40
550

e

RE-SAYE “HLIH"

Copyright: {¢) 1994, Hewlert-Packard Co. All rights reserved.

t Costributor: Catorade Springs Division

Produdct: Throughput Application

! $Revigion: 1.1 3 3.0
! $Date: 93F0616 14:32:52 % &-14-93
! $Author: kmgr $ £d Hierzejewski

Structare Chart: Hone

! Description: This Uses Heasure Limit Testing te make 3 measurements

on 10 successive puises at a 10 Hz rate.

! Lonsideratiors: Hone
! kain rostine: Begln_maln
! Sub-routines; Mone

Fynctions: None

! Subrprograms: Readme, Sel_paths, Set_scope, Meas, Tcount

Variabie list:!
Begin, mik: !
CAaLL Readme
CALL Set_paths{@Scope,lsc)
CALL Set scope(@Scope}
CALL #eas(@S¢ope,lsc)
End_ef_main: !

E#b
1

Begsn_sabs: !

SUR Reagme

! Description: Readme writes ihstructions and information at the

beginning of the pregram for the user to ensure
proper setup prior to centiruing the program.

! Parameters: Mone

CLEAR
PRIET
PREKT
PRINT
PRINT
PRI

PREET
PRINT
PRINT
PRINT
BRINT
PRINT
PRINT
PRINT
PRINT
PRINT

CREEM

TABXY(5,5)

YHLIR. ibw eses & HPE133 to generate ©

" pulses with a 30.303 ns period, 0.1 V amplitade”

these settings can be seiected by recailing the®

“standard setfings.)"

i 1t Wikl work with any stmilar signai.”

"It makes 8 Vpp, Risetime, aad Positive phise width measurement”
“on each ard reports the mean aftter all 10 measurement sets are’
“complete.’’

"Pnere sre KO specific plug-ins reqeived, except a syitable owe”
"must be in chaane! 1. {(Progrem was developed using a 834334
“installed in siot 1 of 2 B3480A."
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560
570
580
59¢
600
610
620
&30
640
£50
£60
£70
680
£90
TOO
710
T20
730
T40

@

760
770
780
780
500
&10
820
ga0
840
250
&60
870
280
890
800
410
920
930
840
950
960
870
80
990
10090
1010
1020
103
1044
1060
1060
1070
1080
1080
1i00
111G
1120
1130
1140
1180
1160

Pragramrming
Example Programs

PRINT
PRINT "The HPIB card is assumed to be at ipterface seiect code 7 and”
PRINT "'the scope is at address 7.¢
PRINT
PRINT "'¢F using the 81334, “
PRIKT ''connect CHARNEL1 JUTPUT te Channel I inpst, and"
PRINT “connect TRIGGER CHARREL OUTPYUT to Trigger 2 iapyt, then®
PRINT “'enable CHANRELI DUTPUT and TREIGGER CHARMEL QUTPUT.”
PRINT
PRIMT "“Ensure 2alt of this is corvect pefore continuing.”
PRIKT
PRIRT "press contirue when through reading this.”
PRUSE
CLEAR SCREEM
SUBERD
|
SUB Set, scope(ds)
|
! Description: Set _scope has 2 parts
! 1 -- initizlize the scope and ifo.
! 2 -- set For measurement of the plhises,
I
! Parameters:
! Passed: (€5} €5cope = specific scope’s address,
! internai:
|
! #odified Variables: Hone
I
DBt Part_i it yer already have 3 pood instrument state.
Part_i: tintialize £o measure pelses.
CUTPYUT @S;"srst scis”
CUTPYT @5;":opee 256" ! inmesks the Lim.Tst. Comp. bit
GUTPHT @5;"ssre 128" ! Unmasks the oper pit, see Ltest.
CUTpdT @S;":dispigrat fram'™*
GUTPUT @%;":blar chan;view chanl®
BUTPYT €S;":biwr ¢han3;biss chanps®
GUTPUT @S;":acqgIporn B12¢
GUTPUT @5;" chanlivand haigh;disp an;offs O;prob 1,rat;scal .1¥
GUTPUT @S;V:zutoscaie’ | Get a seltable scale Tor messurement,
Fare,2: ! et fiezsurements
GUTPYT @5;":meas:send off;stat on;scur chani'
t
P Tyrs off seadvalid, on statistics, wnd sets source to channel §
H
CUTPUT @S;":meas:vppiris;puid”
SUEBEND
t
SUB Set, paths{(@Scope, |sc)
3
P Description: Set_paths simply assigns HPIE setect code te be 7 and
! the scope address to be 7.
¢
¢ Parameters:
: Passed: @Scope = /0 path 707
: scope = the HPIB address that the scope is selected to.
i Intermat: lsc = the :pterface seiect code Tor the HPIB card.
! Modified Yariables: @Scope
i
CLEAR SCREEX
lsc=Y
Scope=7
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1170 ASBIGH @Scepe TO |scxi00+Scope
1180 SUBEHD

118¢ ¢

1200 SUR Heas{@s,lsc)

1210t

1220 ! Descraipltior: The scope i3 setup and waiting to make centinuoks meas’s.
1230 ! 1« Setgp Op interupt so Lim. Tst. Comp, gives SRE,
1240 ! 2 -~ Setep Limit test.

1280 ! 3 -~ Set RW Limit Tests,

1260 | 4 -~ Report resglts,

1270 1

1280 1 Parameters:

jae0 Passed: (€S) @Scope = specific scope’s address,

1300 1 CON fFor_cot/ IHTEGER num_acq, H

1Mo ¢

1320 ¢ internaf: Results(s) = array of vaises returaed from a RESULTS?
1330 ¢ Vaiue 4 of each set is the mean. Therefore,
1580 f Results(4), (13), and {22} are the ones of
1380 ! interest.

1360 f B % measurement sets requested.

1370 ¢ Hum, acq = the terminatios variabie.

1380 ¢

1380 ! Fodified Variabies: Hum_zcq

1400

1410 ! Cails seb programs: Toourt

1420 !

1430 CO¥ fFor_cat/ INTEGER Ham,ece,M,S ! need to pass aum_scq on istr,
1440 REAL Results(i:27) 9 parameters per measurement.
1450 #=1

1460 #um_acq=0

1470 CLEAR SCREEH

1480 Parti:

1490 IR 18TR [sc,9 CALL Toouwt
1560 Part2: !

1B1G QUTPUT @5;":ttesisour 1;Tail nev;mn?T pass;run wav,";H
1820 QUTBUT @5;": [tes:sonr 2;fail nev;mnf pass;run wav,";#
1530 QUTPUT @5;"iites:sour 3;fail nev;mnf pass;run wav,”;#
1540 BUTPUT €5 :istopjedis™

1B6G BUTPUT &S [tes:test on”

1560 Part3: |

1670 EMABLE fHTR Isc;2

1680 BUTPUT &5;"rus"

1590 REPEAT

1600 UHT L Hem_scqsh

1610 Partd:

1620 GUTPUY @5;":meas:res?™®

1630 EMTER @5;Resuits{=}

1640 CLEAR SCREEH

1650 BRINT The resgits are;"
1660 PRINT "The vpp medn s “jRessits{4);","

1670 PREINT "the rise Time mean is “;Resgits(33);*, aad”
1680 PRINY "the +width mean is *';Results{22);"."

169¢ PRINT

1760 SRINT “The results report is:";Resgite(*);"."

1710 SUBEND

Setup interupt

scope Wili walt for triggers.
wait For jimit test complet.

read summary of measurements,

itz 1

1730 SUB Teouat

i740 !

1750 ! Description: Tcovat will set Hum_acg to the stop vaiue when the Lim.
i7et | Test Compleie isterupt occars.

1776 1 Parameters:
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1780
1780
1800
1810
1820
1830
1840
1850
1860
1870
1830
1890
18040
1850

' Fassed:

' CON fFor_cat/ |HTEGER Hum_acg,8

! fum_acq = the variable used to ferminate at proper aumber.
i W = the rumber of acquisitions wanted, termisaticnr veide.
H internal: fone

! fediftied Varitables: num_acq
i Calls sub progrems: Hone

CBH fFor_¢at) IHTEGER Mum_acq,H,S

PRINT **helia®
Tum, dcqu
SUBENP

Programming
Example Pregrams
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10
20
30
40
B0
&0
7o
20
90
100
il
120
130
180
180
160
170
i8¢0
190
2060
210
220
230
240
2BO
280
270
280
290
360
310
320
330
340
350
3é0
370
aso
390
400
410
420
430

450
460
470
450
49¢
500
510
520
530
540

Automated STM-16 Measurement Example

! RE-BAVE "TEST_83480Y
! This progrem prompts the user To set up a source and then
t test For compiiance with $TH-16, with 15X margin.

1t assumes an optical modele is ip Chaeaei 1; otherwise,
! othe average pover measgremest will be invalid.

1% Query§ (18], Command${i5],45{8000]
COR /Err) Hpib,Scope
coH f5/ es
Hpib=?
CLEAR Hpib
ScopesT
Saddr=Hpib*100+Scope 'Sets the (/0 address.
Readme_:ait
ASSIGH €5 TO Saddr
CLEAR Sadgr
1
OUTRUT @5;7'=RST" ¢ Set the scope to a known state.
QUeTPyT CCHANLIFILTer QN 1 Turn on buiitein F:lter,
DUTPUT @5;':TiHebase:UHITs BITS" { Select timebase pnits to be bit period,
QUTPUT @5;'":Tikebagse:BRATe 2. 48332E409" | Set bit rate (in Hx) for STH-16,
QUTPUT @5 AUToscale” ! Get a good trigger level and vertical scale.
DUTPUT @5;":Tilkebase:5CAle 2 | Show 2 bit pericds on screen.
DUTPUT @5;":HTESt:STARdard STH1S” § Select a standard mesk
QUTPUT €S i HTESL:HMARg 1 n:STATe DK ¢ Tera on mask margin
SUTPUT @57 HTESL:HMARg:n:PERCent 15 @ Set amount of mask margin.
QUTPUT @5;":NTESE:TEST G * Enable mask Testing.
Waitfor{@s) ! Wait for scope te Fisish the ¢peration.
WALT 1 ! Wait a bit more, siace scepe needs extra time.
QUTPUT @5, MTESt:ALIGa" ! Scaie mask to trace.
Waitfor(@s) ! Wait for scepe to Tinish the operstion.
QUTPUT @8;":TiHebase:UliTs TIRE" ! Select timebase units to be biv pericd.
Begind=Filuery$ (@5, aTESLISCALe X1 ! SBet the position to the beginning of the mask.
CUTPUT @5;":TIREBASE:FOSITION “kBegind
End3=FlNuery${@s, " 1RTESt: SCALe :XDELLa?") ! and the scale te the width of the mask
CUTPUY @3;" I TIHESASE:SCALe “'RVALS(VAL(End$)/10)
QUTPUY @5;":Tillebase :UMITs BITS" | Sefect timebase units to be bit paried,
QUTPUT 85;" 1#TESLIRUNode SANPles,300000" | Test for 300k sampies.
OUTPHY @85 RUH ¢
Reg=VAL{FiGuery$ (@S, " 1HTERT')) ! Clear the fask Test fvent Register.
REPEAT ¢ Wait vatil the Hask RURTIL is achieved,
Reg=VAL(FHGuery$(8s," 1HTERT"})
URTIHL. BIT(Reg, )
FravseVAL(FHGueryS (85, T HTEST :COUHL (FiAVeforms 7 ) )
iF Fuavs<2 THEN
PRINT "AASK TEST PASSED"
Failsg
£LSE
PRIUT "HASK TEST FAILED"
Fail=i
PRINT FilQueryf(4S,  (ATEStL:COUREIFSARpIes?) Msampies Tailed, "
EMD IF
Readme pwt
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610

810

810

950

100G
102G
1026
1030
1040
10606
10840
1070
1080
1080
1100
1ii0
1:20
1130
1140
1180

Pragramming
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GUTPUT @5;":HTEST:TEST OFF" ¢ Disabie mask testing.
QUTPUT @S RUH™ ! Re-snable dava acquisitioen.
AvgpowersVAL (PUGuery$ (85, HEASure 1 APOWer? DECibel, CHAlael1")) @ Heasure channet t
Voaverage power in dBm
SELECT Avgpouer
CASE <-2
PRIKT "AVERAGE PDWER TEST FAILED'
Faif=zl
PREET “'Average power is “JAvgpower;'dBm.”
CASE >9,995437
PRINT "'AYERAGE PCWER TEST DATA RVALIDY
CASE ELSE
PRENT '"AVERAGE POWER TEST PASSEDY
END SELECT
Readme _catf
OUTPUT @5;":D1SPiay:{GRade ON" ! Ture on coloy pgrade database.
! assure meaningtul respits.
OQUTPUT €5;":HEASure:CGRade:ERCalibrate” ! Calibrate iapst o¥fset.
WaitTor(@s)
Readme_extinct
OQUTPUY @5;":CBISplay” | Clear calibraticn data Trom database
REPEAT
WALYT .1 ¢ Atflow seme time for the iastriment te acquire some data,
GUTPUT €5, MEASure:CGRade: PEAK?' | Find out the nymber of hits in the dersest pixel
EUTER @5; Peakva lye

UHTIL Peakyaiyer50 AND Peskvaluedc® 9998+37 ! Loop wntil the amoknt returaed is valid asd large enough to

EratiosVAL(FEQueryS (85, 1 AEASure 1 CGRade ERATI0? DECipe1"}) ! Heastre database
Vextinction ratio in 4B,
SELECT Eratieo
CASE <6
PRINT “EXTINCTIOH RATIO TEST FAILED”
Faii=l
PRIET "Extinction ratio 1s ";Eratio;"dB."
CASE 29,995+37
PRIBT “EXTINCTION RATIO TEST DATA FRVALID
CASE £LSE
PREET "EXTINCTION RATIO TEST PASSHED!
ERD SELECT
IF Fa:l THEN
PRENT “TEST FAILEDY
ELSE
PRINT "TEST PASSED
EfD iF
LOCAL Saddr ! Return DCA to gser’s contro?.
feadme_end
END
H
SUB Rezdme_init
CLEAR SCREEH
PRINT © This program tests for comptiance wivh STH=16, with 18%"
PRINT = margie. You car easily edit it 1o chstomize 1T Tor yeur”

FRINT " needs. *

ERINT

BRINT " The expected configuration is;'

PRIHT " The scope is at address 7"

I The HPIB is at address T

PRIET

PRINT " 1T the configuration is diTTerent, Hreak program and set
PRIBT ' the addéresses as required, Usieg the variables Epib and ©

PRINT " Scope. Thea ron agaie.”
FRINT
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1160
1170
1180
1190
1200
1210
1230
1230
iz40
1280
1260
1270
1280
2290
1300
1310
1320
T30
1340
13640
1360
1370
1380
1390
1400
1410
1420
1430
1440
1450

Programming
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PRIHY
PRINT
PRINT
PRINT
PRIBT
FRINT
PRINT
PRIET
PRIKT
PRIKT
PREET
PAUSE
CLEAR
SUBEND

' Cenpect your scirce and set it for STH-16 (2.48832 Gpit/s).m
Y The recemmended sosrce is an hP VU841B Pattern Geserator.™

"' Conpect Ctock et to Trigger 2.7

" Conpect the signai to be tested to faput 1.7

" The recommended pattern is 2731.1."

" Press Contigue when ready to resume operation.”

SCREEH

SUB Readme_cat

PR ENT
PRENT
PRENT
PRENT
FRINTY
PR Y
PRIHT

PRIWT -

PRIMT
PRIWT
PAUSE
CLEAR
SUBEND

We will now measure extiaction ratic. For best accuracy,”

" it is recommended that you ailow the isstrument ta warm gp'
o for at teast 10 minutes.'’

After the warm-up is compiete, turn off the laser to alfow ¥
*  cailipration of the inpet offset.

Press Contihde to resume operation when the warmup is compiete
* aad the faser is turned off.™

SCREEH

1460  SUB Readme_end

1478
1480
1490
1500
1510
1820
1830
1840
1880
1560
1870
1880
1890
1800
1610
1620
1630
1630
1660
i660
1870
1680
1680
1700
1710
1720
1730
1740
1780
1760

PRIHT
PRIT
PRINT
FRINT
FRINT
FRINT
FRINT
SUBEKD

P

The pregram has eaded. Thanks for Lryirg cur compliznace
testing pregram.”

H

fow yeu can edit the program te cestomize it fTor your aeeds.”

H GRODBYE. "

SUB Readme, ext|act

SRINT
PRINT
PRINT
FRINT
FRINT
PRINT
PRINT
PAUSE
CLEAR
SUBERD

" The aput offset is now calibrated; turn the taser pack”
"o g

" Press Continue to resume operation when the fzser is back!
[_—_—

SCREER

SUR Wartfor{@Path)
QUTPRUT @Path,;=0pC7*

ENTER
SUBERE
1

@path;Compietiond

SUB Readme_pur

FRINT
PRINT
PRINT

We wiil row measure Average Power."
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1770
1730
1730
1800
1810
1820
183G
1840
1850
1880
1870
1880

PRINT ' Press Continue to resume cperation.’
PRINT

PALSE

CLEAR SCREEH

SUBERD

DEF FHQuery§(@Path,Cmds$)
SUTPUT Path;Cmd$
EMTER @Peth;Result$
RETURY Result$

FHEND

s

Prograrming
Example Programs

n
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140

160

230

3z0

510

Eye Diagram Measurement Example

! RE-SAVE "EYE 83480"

! This program prompts the user to set sp 8 source and then
! makes all the common eye dizgrem meassrements.

ItE Guery$[18],Command$[15],0%[9000]

COW fErr/ Hpib,Scope

o fs/ &s

Hpib=7

CLEAR Hpib

ScopesT

Seddr=Hpib*100+5cope !8ets the [/ address.
Readme_init

ASSIGN @S TO Saddr

CLEAR Saddr

]

QUTPET @S;Y'*RST" ! Reset the iestrament to a staadard state.
QUTPET @3;":TiRebase:UN|Ts BITS" ! Hse bit periods Tor the horizoatal scaie.

JUTPUT €3;'":AUToescate” | Get a sersible trigper level and vertical scale.
QUTPUT €5 :Ti#ebase:5CALe 2V ! Heasuremesnts require 2 Crossings
QUTPUT @S;'":BI5Piay:CGRade ON" © Tyre on cotor grade display Tor eye measuyrements

DUTPUT @5;"+BPCT | Wail For scope to Tinish beTere geing on.
EXTER @5;Done
LOCAL Saddr
Readme_scope
1
REPEAT
WAIT .2 ' Altew some time Tor the astrument te acquire some dara,
GUTRUT @5; ' :BEASure :(GRade: PEAKT? ! Find out the admber of kits in the deasest pixal
ENTER @5;Peakvalue
PRINT "waiting until pezk coior grade hits reaches BO; currentiy’;Peakvaie;” "
UHTIL Peakvalued=80 AND Peakvaived9.9895+37 | Loop uatil the amosnt returned is vatic and large erocegh
! assure meaningful resvits
PRINT
QUTPUT @S;":HEASure:RiSetime? CGRade" ! Heasure rise time.
ENTER @5;Risetime
PRIHT “Rise Times= ”;FﬁEag_nnstS(Riset\me);“secenas.“
b
QUTPUT &S;V:HEASure:FALLTIme” CORade™ ! Heasure fall time.
ERTER ¢5;Falitime
PRIHT “Fali Time= ";FHEsg_unit${Falltime);"seconds."
GUTPUT @S;"":HEAStre:CVERshoot? CGRade’! | #essure overshoot,
ENTER @5;tvershoot

FRIHT "Overshoots'Oversheot;t % "
;

GUYPUY €S :HEASEre:CGRade (ROSsing?" | Heasyre crossiag level percentage.

ENTER @5 Crossing

FRIBT “Crossing Level=";Crossing;"4."

i

GUTPUT @5 WEASure :{GRade DCDistortion? PERCert™ ! Heasuyre duty cyole distertion ia percent.
BHTER @S;Dedistortion

PREET “Duty Cycle Distortions’;Dedistortion;"h."

1

GUEPYT @5 BEASure:CGRade EHEIght?" | Measure eye height.
ENTER @S;Eye_he:ght
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6140

£80

810

830
340
8BG
860
570
580
880
900G
gi0
9Z0
93¢
940G
950
960
970
980
980
1000
1010
1020
1030
3840
1880
1060
1070
1080
1090
ti00
3110
3120
3130
140
1180

QUTPEY @5;7:CHAHRe!1:UHITs?! | Determine eye height units.
EHTER #5;Unitsd

FRIAT *'Eye Heignt= *';FREng_unit$(Eye height);Units$;"."

i

BUTPLY 45" HEASkre:CORade  EWIDTE?Y @ Heasyre eye widith.
ERTER @%S;Eye_width

PRINT "Eye Widths “;FREng anitd(Bye width)"secoads "

'

CUTPUT €5;":MEASure:CGRade:JITTer? RHS" ! Keasure RHS jitter,
ENTER @5;iitter

PRIKE VRS Sitters VSPREng arivd(ditter);seconds

:

LOCAL Saddr

Readme end

EMD

f

SUB Readme  in1t

PRINT " This program performs sutomated tests on eye diagrams,™
PRINT " Yeou can easily edit it to customize it for your needs.
PRINT

PRINT " Tke expected contiguration is;*

PRINT " The scope is at address 7"

PRINT " The HP|B 5 at address 7©

PRINT

PRINT ' 1¥ the configuration is different, break program and set
PRINT "' the addresses as required, using the variables Hpib and °
BRINT *' Scope. Then run again.”

PRINT

PRIET Cornect your scurce and set 1t Tor your sigea! requirements.”
PRINT

PRINT ' The recommended sodrce is an HP 708418 Pattern Generator.”
PRINT

PRIET *' Cornect Ciock Ovt to Yrigger 2.7

PRINT *' Connect the signa| te be tested to lnprt 1.9

PRINET

PRIET The recommeaded pattarn is 2731-1."

PRIET

PRIET *' Press Coftirde when regdy to resdme operation.t
PRIET
PAUSE
CLEAR SCREERH
SUSEKD
I

SUB Readme end

PRIET
PRAKT The program fas ended. Thanks for trying our eye diggram
PRANT anziysis program.'
PRAIT
PRIET How yeu car edit the program to customize it Tor yopr needs.”
PRINT
PRINT ! GUODBYE. "
SUBEKD

SU3 Readme_scope

PRIKT

BRINT ' Adjust signal, usiag the contrels of the 83480, to show v
PRINT ene ‘Eye"! centered in Che gispiay and parts of two!
PRINT mere ""Eyes'' on the edges of the dispiay.”

PRINT

PRINT ' Press Cortinue wher raady to resume operatios."

PRINT

Pragramming
Example Programs
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1160
1170
118¢
1198
1200
1210
1220
1230
1240
1250
1260
1270
1280
280
1300
1310
1320
1338
1348
1380
1380
1379
1380
1390
1400
1410
1420
1430
1440
1450
1460
1470
1480
1490
1509
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PAUSE
CLEAR SCREEN

SUBELD

H

DEF FHEng_ unit${ftumber)

SELECT NMumberfi000
CASE <1.E-18

RETURN vaLd(tumber/y
CASE <1.E-18

RETURN VALS(Number/f:

CASE €i.E-12

RETURN VALY (Humber/t.

CASE <1.B»9

RETURK VALS (Humber/fL.

CASE <1 FE-6

RETURH VALY (Bumber/f:

CASE <1.E«3

RETURE VALY (Bumber/l.

CASE <1
RETURE VALY (Mumbder)
CASE <1.E+3

RETURK VAL$(Humberf1,

CASE <1.E+6

RETURN VALE(Humber/f1.

CASE <1.E+%

RETURE VALS {(Mumber/i.

CASE (1 E+12

RETURH VALS{Hamber/i.

CASE <L.E+1i5

RETURK VALS (Wumber /1.

CASE ELSE

RETURK VAL (Hember /1.

E0D SELECT

FNEHD

LE-18) &M a2t

E-15)&" 1
E-18)e" pt
E-9)&" A"
E-63p g

E-3}a" m"

E+33H" KM
E+E)&" A"
E+5)&" 6
e+ T
E+g)R" P

E+12J8" B¢
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Error queue

Errors —100 1o — 199

Error Messages

This section describes the error messages and how they are generated. The
possible causes for the generation of the error messages are also listed in the
table at the end of this section.

As errors are detecled, they are placed in an error gueue. This queune is
first in, first out. You can read an error from the error quewe wsing the
SYSTEM:ERROR? query.

If the error queue overflows, the last error in the gueune 13 replaced with

Trror —350, “Queue overflow.” Anytime the error queue overflows, the

oldest errors remain in the queue, and the most recent error is discarded.

The length of the instrument’s error quene is 30 (29 positions for the error
messages, and 1 position for the “Quene overflow”™ message). Reading an
error from the head of the queue removes that error from the queue, and
opens a position at the tail of the queue for a new error. When all errors have
heen read from the quene, subsequent error gueries return 0, “No ervor.”

The error queue is cleared when any of the following occur:

the instruinent is powered up.

a *CLS command is sent.

the last itern from the gqueue is read.

the instrument is switched from talk only to addressed mode on the front
panel.

e & & »

Thesa errors indicate that a syntax error has been defected by the
instrament’s parser. The occurrence of any error in this cass sets the
command error bit (bit B) in the Event Status Regisier.

Events that generate command errors do not generate execution errors,
instrument-specific errors, O QUEry errors.
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Errors —200 to —299

Errors —308 to —399
er +1to +32767

Errors — 401 to —489

Programiming
Errar Messages

These errors indicate that an error was detected by the instrument’s
execution control block, The occurrence ol any error in this class causes
the execution error bit (bit 4) in the Event Status Register to be set. It also
indicates that one of the following events occurred:

e The program data following a header is outside the legal input range or is
mcongistent with the instrument’s capabitities.

¢ A valid program message could not be properly executed due to some
instrument condition.

Execution errors are reported by the instrument after expressions are
evaluated and rounding operations are completed. For example, rounding
a numeric data element will not he reported as an execution error.
Events that generate execution errors do net generate command errors,
mstrument-specific errors, or qUery errors.

These errors indicate that the instrument has detected an error caused by an
instrument operation that did not properly complete. This may be due fo an
abnormal hardware or frmware condition. Tor examyple, this error may be
generated by a self-test response error, or a full error queue. The occurrence
of any error in this class causes the instrament-specific error bit (bit 3) in the
Event Status Register to be set.

These errors indicate that the output gueue control of the instrument has
detected a problem with the message exchange protocol. An cceurrence of
any error in this class should cause the guery error bit (bit 2) in the Event
Status Register to be set. An oceurrence of an error also means one of the
following is true:

e An attempt is being made to read data from the output guene when no
output is either present or pending.

e [ata in the output quens has been lost.
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Error Messages, Positive Values

Error Error Message Cause
Numher
i Mo error The error gueus |8 amptly, Every error in the queus hes been read

ISYSTEM:ERRORT query! or the queue was cleared by power-up or “CLS.

+i 1w Indicates an instrument specific srror has besn descied.
+32767
Z The T option is net instaled
3 No applications are curreatly mstalled
B incompatible signal
7 ffask test mask align failed
& System clock fellure ocourrad: Service is
reguired
9 A memory error was dotected: Service is
raquired
1 System date and time are ingoresct
12 low battery voltage detected: Ssrvice is

raguired
13 Systam firmware error occurred

14 Fatal system firmware error oocurred: Ploase

cycle power

15 Fxgcution is not possible

35 No signal wes found: Instrument setus is
unchangad

37 Systam foad failed: Systern firmwars is
unchanged

38 Measurement cannot be performed on the
salected waveform

39 Function cannot be performed on the selectsd
waveform

4 Command axecution not possible on the
sefeeted waveform
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Programming
Error Messages

Error Messages, Positive Values (continued)

Error Error Message Cause
Number
&1 Waveterm data is not valid
48 Print cancalled: Printer is not responding
b Farms cannot be printed to disk
58 Overload condition on %
61 Memary error eccurred in plugin % Ty
reinstaling plug-in
62 | Busy timeout ccourred with plug-n %: Try
reinstaliing plug-n
63 Communication failure exists at slot %
Service i required
B4 I error occurred in plug-n %: Service is
reguired
B5 Flugin % is not supparted: System firmware
upgrads is nesded
BB Maindrame cal facter memary error: Please
perform calbration
12 Could not store calibration factoers: Service is
reguirsd
73 Execution not possible: Caiibration s required
74 Exgcution not possible: Mainfame calibration
s reguired
79 Probe attenuation lor geir} exceads calibration
[trmits
g Incempatible sewp
8 Testing falled: Please calibrate meinframe and
' retry seif-tast
96 A system firmware file was not found on the

disk
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Error Messages, Positive Yalues (continued)

Programming
Error Messages

Error Error Message Cause
Rumber

112 Unknown file type

113 UF disk format not suppartad

114 | The disk directory s full

118 Tao many peints sent

120 Execution not possible: Calibration does not
match mainframe

17 Execution not possible: Calibration dess not
match pleg-in

197 GSP not responding:. %

125 Header information is not valid

126 | Signal is clipped: instrumant setup is
pnchanged

147 All labels are in use: To add 2 naw label,
delete an old one

128 | Selected polygon is not velid

T2§ The selectad peint caused an intersection and
is not valid

130 | Too many vertices

134 | Insufficient points 1o compute FFT

138 Can not stare ASCN farmet fer records
{reater than 128k points

139 1 Exscution not possible: Wavefarm memory
destination is Hlegal

140 Exceeded maximurm ASCH list length

141 Measurement cannet ba performed: There
are no valid sourcss

143 Calibration is not possible for plugdn %

145 Dispisy one channet whan making color grade

measurameants

1-67



https://www.manualsplus.com/

Programiming
Error Messages

Errer Messages, Positive Values {continued)

Errer Error Message Cause
Number

146 Unzble to measure dark level: Check signal
lavel

147 Piug-in configuration not alowad

148 Phug-in initiglization will destray factory
calibration facters

150 Onsratien germitted for standard masks enly

151 Turn en color grade fo measure eye
parameters

154 Control cannot be changed: Timshase view is
$et to window

158 Comments not supported for this type of
plug-in

180 Exgcution not pessible: Refersnoe plane
calibration is reqguired

161 Callbration deta is not valid

162 Exscution not possible: Selest % destiration

1683 Execution not possible: No wvalid %
tdestination available

184 Mask test mask align fafled: Display one

chennal to align
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Programming
Errer Messages

Error Messages, Negative Values

Error Error Message Cause

Number

-100 1 Comand error This is the gensric syntax error used if the instrument cennot detect more
specifie erors.

- 107 {Invalid character A syntactic slement contains & character that & invalid for that type.

—102 | Syntax error An unrecoghized cormmand or data typs wes encountered.

—183 | Invalid separator The parser was expecting a separater and sncountsred an illegal character,

~104 | Dats type error The parser recogrized & data element different than one allowed, For example,
numeric or string data was expectad but Dleck deta was recefved.

—105 | GET not allowed A Group Execute Trigger wes received within 8 program message.

— 18 | Paramsatar net allowed Mora parameiers were received than expected for the header.

-189  Missing parsmeter Fowsr paramaters were received than required for the header

—H2Z | Program mnemonic tee fong The header or character date element centaing more then twelve characters.

~113 | Undefired headar Tha header is syntactically carrect, but it 1 undefined Sor the instrument. For
exampls, “XYZ &8 not defined for the mstrument,

—121 | Invalid character in number Ar invalid charaeter for the data type being parsed was encountared. For
example, & "9 in octal date.

—123 | Numeric overflow Number is tco farge or toe small te he represented internally.

124 | Toe many digits The mantissa of & decimal numeric data elemant contained more then 255 digits
exclyding leading zer0s.

128 | Numeric data not allowed A legel numerie data slement was received, but the instrument does not accept
ona i this position for the header,

— 131 | Invalid suffix The suffix does not follow the syntex described in IEEE 4B8.2 or the suffix is

irappropriate for the instrument.
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Programming

Error Messages

Error Messages, Negative Values (continued)

Error Error Message Cause
Number
~ 138 | Suffix not allowed A& suffix was sncountered zfter a numeric element thet does not sllow suffixes.
—141 | invalid character data Either the character fate slement conteing an invalid character or the particular
glemant received is nat valid Tor the header.
—144 | Charecter dats o long
~— 148 | Character datz not ellowed A lpgal character deta slemant was snceuntared where prohibited by the
mstriment.
—158 | String date error This error can be gensrsted when parsing @ string data element. This particular
arrer message is used if the instrument cannot detest & mare specific error,
=181 | lnvalid string deta A string data slement was expecied, but was invalid for some reasen. For
example, an END message was received before the terminel quote character.
-158 | String data not allawed A string date slement was encountered but was not sllowed by the instrument
at this point in parsing.
—160 | Block dats ermor This srror can be generated when parsing a block data slement. This particular
efror massage 5 used if the instrument cannot detect 8 more speeific srror.
—181  }invelid block data
—168 | Block dats not allowed A lagal black data elemant was encauntared but was not allowed by the
mstrument at this point in parsing.
—170 | Expression error This error can be genersted when parsing an exprassion data element. 1t s used
if the instrument carnot detsct & more specific error
~171 Invalid expressian
=178 | Expression data net allowed Expresston date was encountered but wes not afiowed by the instrument at this
poind in parsing.
- 200 | Exscution errar This is & generc syatax errer which is used if the instrument cannot detect more

specific arrors.
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Pregramming

Error Messages, Negative Values (continued)

Error Error Message Cause
Number

—2722 1 Data aut of range Indicates that a legsl program date slement was persed but could not be
execlited because the mierpreted valus is ouiside the legal range defined by the
instrument,

-~223 1 Too much data Indicates thet & legal progrem dete element of block, expression, or string type
was recelved that contained more date than the instrument could handle dus o
memary or related instrumentspecific requirements.

~ 241 | Hardware missing

—758 | He name not found

—310  § Systery error Indicates that a system arror ocelgrad.

—350 | Cueue overflow Indicates that thare is no room in the error ausue and an error sceurred But wa
not recerded.

800 | Query srror This is the generic guery error used if the instrument can not detect more
spacific arrars.

~410  Cuery INTEREUPTED

— 4720 | Cuery UNTERMINATER

—430 | Query DEADLOCKED

—440 | Query UNTERMINATED aftar indefinits

response
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*Common Commands

Common commands are defined by the [EER 488.2 standard. They control
generic device functions which could be commen among many different,
types of instruments. Common comanands can be received and processed by
the mstrument whether they are sent over the HP-IB as separate program
messages or within other program messages.

The following common commands and queries are implemented in this

instroment.:

& & & & & & » ¢ » 5 & 8 ¢ ° @

*CLS (Clear Statas)

*ESE (Event Status Enable)
*ESR? (Event Status Register)
*IDN? (Identification Number)
*LEN (Learn)

*OPC {Operation Complete)
*OPT? (Option)

*ROL (Recall)

*RET (Reset)

*SAV (Save)

“SRE {Service Request Enable)
*STB? (Status Byte)

*TRG (Trigger)

FTST? {Test)

WAL (Wait-to-Continue)

Lo
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Receiving Commean
Commands

Status registers

Command Descriptisns

Common Commands

Comimon commands can be received and processed by the instrument
whether they are sent over the HP-IB ag separate program messages or within
other program messages. I a subsystem is currently selected and 2 common
command is received by the instrument, the instrament remalns in the
selected subsystem. For example, if the program message:

"ACQUIRE:TYPE AVERAGE;*CLS;COUNT 1024"

is received by the Instrument, the instrument sets the acguire type, clears
the status information, and then sets the acquire count without leaving the
setected subsystem.

The following two status registers, used by common cornmands, have an
enable (mask) register. By setting bits in the enable register, the statng
information can be selected for use. Refer to “Status Reporting Registers” in
Chapter 1, for a complete discussion of status.

Status Registers

Status Register Enahis Register
tvent Statug Register Event Status Enable Register
Status Byie Register Service Request Enable Regster

The following pages describe the Common Comanands Hsted at the heginning
of this chapter.

These descriptions include;

the literal command

an example of how the command is used within a program
the query command

common variables

where to look for additional information

* & & & @

E‘;\D
f
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Cemmon Commands

*CLS (Clear Status)

Command *CL5
Clears the status daga structures, including the device-defined error quene. It
also clears the Request-for-OPC flag,
Example The following example clears the status data structures of the instrument.
10  QUTPUT 707 ;"=CLS"
20 END
See Also “Monitoring the Instrument ” in Chapter 1.



https://www.manualsplus.com/

Commoen Commands

Command

<mash>>

Examgple

Query

Returned Format

<mask>

E}_tampte

*ESE (Event Status Enable)

*ESE <mask>

Sets the Standard Event Status Enable Register bits.

An integer, 0 to 255, representing a mask value for the bits to be enabled
in the Standard Event Status Register ag explained in “Monitoring the
Instrument ™ in Chapter 1.

The following exarrple enables the User Reguest {URQ) bit of the Standard
Event Status Enable Register, When this bit is enabled and a front-panel key
is pressed, the Event Sumary it (INSB) in the Status Byte Register is also
set.

16 OUTPUT 707 ;"+ESE 64"
20 END

*ESE?

The query refurns the current contents of the Standard Event Status Enable
Register,

<mask><NL>

An integer, +0 to +255 (plus sign {+) also returned), representing a mask

“value for the bits enabled in the Standard Event Status Register as explained

in “Monitoring the Instrument 7 in Chapter 1.

The following example places the current contents of the Standard Event
Status Enable Register in the numeric variabie, Event. The value of the
variable is printed on the conlroller’s screen.

10 QUTPUT 707 ;"*ESE?"

20 EHTER 707 ;Event

30 PRINT Event

40 EHND

2-5



https://www.manualsplus.com/

Cemmen Commands

The Standard Event Status Enable Register containg a mask value for the bits
to be enabled in the Standard Event Status Register, A ‘17 in the Standard
fvent Status Enable Register enables the corresponding bit in the Standard
Event Status Register. A “0" in the enable register disables the corresponding

bit.
Standard Event Status Enahle Register Bits
Bit Weight Enables
7 128 PON - Power On
& G4 URD - User Recuest
5 32 CME - Command Errer
4 1B EXE - Exseution Error
3 g DDE - Device Dependent Error
2 4 GYE - Query Error
i 2 RAC - Request Contral
a 1 UPC - Dpsration Complete
See Also “Monitoring the Instrument ™ in Chapter [,
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Common Commands

Ouery

Returned Format

< status>>

Example

See Also

*ESR? (Event Status Register)

*ESR7

The query returns the contents of the Standard Event Status Register.
Reading this register clears the Standard Event Status Register.

<status><Hi>

Aninteger, +0 to +205 (plus sign (+) also returned), representing the toial
bit weights of all bits that are high at the time vou read the register.

The following example places the current contents of the Standard Event
Status Register in the numeric variable, Event, then prints the value of the
variable to the confrolier’s screen,

10 OUTPUT 707;"*ESR7"

20 ENTER 707 ;Event

30 PRINT Event -
40 END

“Monitoring the Instrument 7 in Chapter 1.

a-7
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Common Commands

Standard Event Status Register Bits

Bit Weight Bit Name Condition
7 128 FON 1=0F to ON transition has occurrad.
] 64 URC O=na front-panet key has besn pressed.
T=a front-panel kay has been pressed.
5 32 CME O=no eammand errars.
1=g commend error has been detected.
4 18 EXE O=no execution arrars.
1=an execution error has been detectod.
3 g apk O=no device-dependent errors.
1=a device-depandant error has been
detactad.
7 4 avt (=no query errars,
1=a guery error has hesn detected.
1 2 ROC 0=requast cantrel - NOT used - Always 0,
g 1 0Pe O=qperation is not complete.
1=operation is complete.

O=Falsa=low T=True=High
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Comman Commands

Query

Returned Format

< XXXXAYYYYY>

< XXX

Example

*IDN? (Identification Number)

*IDN7

The query retuins the instroment model nurber, serial number, and software
varsion.

HEWLETT-PACKARD, 547504, , <XXXXAYYYYY>, <X.XX><HL>

This specifies the serial number of the instrament. The first four digits and
letier are the serial prefix, which is the same for all identical instruments.
The last five digits are the serial suffix, which is assigned sequentially, and is
different for each instrament,

This specifies the software version of the instrument and is the revision
number. '

The following example places the instrument’s identification number in
the string variable, Identify$, then prints the identification number to the
controller’s screen.,

10 DIM Identify${50] tfdimension variable
20 OUTPUT 707;"*ID¥?"

30 ENTER 707;ldentify$

£0 PRINT Identify$

50 END

2-9
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Common Commands

Cemmand

< setup>

Query

Returned Farmat

Example

*LRN (Learn)

*LRH <setup>

Sends a previously stored setup to the instrument. This is a definite-length
arbitrary block response specifying the current instrurnent setup. The block
size is subject to change with different firmware revisions.

*LRE?

The query returns a response message (learn string) that contains the
instrument’s current setup. The instrument’s setup can be stored and sent
back to the instrument at 2 later time,

:8Y8Tem:SETup <setup><NL>

The following exgmple places the instrument’s current setup in the string
variable, Current$.
10 DIM Current${10000] !Dimension variable

20  QUTPUT 7C7;"*LRN?"
3¢ ENTER 707 USING "-K";Current$

446 4UTPUT 707; Currentd !Sends entire string including
50 lcommand header
60 END

e ——————— T PR R R RERERERIERE
NOTE

The *LRAN guery zhways returns :SYSTEM:SETUP s a prefix 10 the setup block. The :SYSTEM:HEADER
command has ne effect on this response.

2-10
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Comman Commands

When HEADers and LONGform are ON, the SYSTEM:SETUPY query performs
the same function as the *LRN query. Otherwise, *LRN and SETup are not
interchangeable,

Cemmand

Example

Query

Returned Format

Exampie

*QPC (Operation Complete)

#(0PC

Sets the operation complete bit in the Standard Bvent Status Register when
all pending device operations have finished.

The following example sets the operation complete bit in the Standard Lvent
Statns Register when the DIGITIZE operation i complete,

10 DUTPYT 707 ;" :DIGITIZE:CHANNELL;+0OPCH
20 END

*OPC?

The query places an ASCIH character “17 in the instrument’s output queue
when all pending selected device operations have finished.

1<NL>

The following example places an ASCI character “1” in the instrument’s
output gueue when the AUTOSCALE operation i compiete.

Tren the value in the output queue is placed in the numeric variable,
Complete,
10 OUTPUT 707;":AUTOSCALE;=0PC7"

20 ENTER 707;Complete
30 EKD

The *QOPC query allows synchronization between the controller and the
nstrument by using the message available (MAV) bit in the Status Byte, or by
reading the cutput queue. Unlike the *OPC command, the *OPC query does
not affect the OPC Event bit in the Standard Event Status Register.

2-11
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Cemmon Commands

Huery

Returned Format

<MF_MOD_NO>

<PEL_MOD_NO>

< XXXXAYYYYY >

Example

*OPT? (Option)

*OPTY

The query returns the medel number and serial number of the mainframe
and all instatled plug-in options.

Plug-in information is returned for each plng-in option installed in the
mainframe. I plug-in options are not installed, a zero is refurned.

Note that the length of the returned option string may increase in futare
releases as more options become available, Once implemented, the option
name (detimited by a comma) will be appended to the end of the returned
string. '

<MF_MOD_NU>
<XXXXAYYYYY>,<PI_MOD_HNO>
HREXAYYYYY>, ...

This is the HP model number of the instrument mainframe.
This is the HP model numaber of the plug-in.

This is the serial munber of the mainframe or plug-in, respectively. The first
four digits and letter are the serial prefix, which is the same for all identical
units. The last five digits are the serial suffix which is assigned sequentially
and is different. for each unit.

This example places all options into the string variable, Options$, then prints
the option model and serial numbers to the controller’s screen.

10 DIM Cptions$[100]
20 OUTPUT 707;"+QPT?"
30 ENTER 707;0ptions$
40 PRINT Options$

50 END

2-12
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Commaon Commands

*RCL (Recall)
Cemmand *RCL <register>
Restores the state of the instruntent to the setup previously stored in the
gpecified save/recall register. An instrument setup must have heen stored
previously in the specified register. Registers O through 9 are general-purpose
registers and can be used by the *RCL command.
<register:> An integer, 0 through 9, specifving the save/recall register that containg the
instrument setup vou want (o recall.
Example The following example restores the Instrument to the Instrument setup stored
in regisier 3,
10 OQUTPUT 707;"*RCL 3"
20 END
An error message appears on screen if nothing has been previously saved in
the specified register
*RST (Reset)
Cemmand *R5T
Places the instrument in a known state. The following table lists the reset
conditions as they relate to the instrument commands.
Example The following examnple resets the instrument to a known state,

16  OUTPUT 707 ;"*RST"
20 END

2-13
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Common Commands

*RST {Reset} Conditions

Charnal position

Celors
Color grade
Labels

Item Setting
Glohal
Run/Stop Run
Weny Unchanged
Headers Off
Langform 0%
Time Base
Scale 1 nsfdiv
Positian 22 ng
Referance left
Windowing Disabled
Window scale 300 ps/div
Windaw pasition 22 ns
Trigger
Lavel 0y
Swaep Triggerad
Hysteresis Normal
Edge source First trigyer source
Stopa Pasitive
Bandwidth limit Off
Acquisition
Record length Automatic
Aysraging 0
Number of avarages 16
Display
Persistance Varighle
Parsistence time Minimum
Draw wayaforms Fast
Graticule Grid
Intensity 20
Graphs i

Channel 1 uppar
Channel 2 lower
Channel 3 upper
Channal 4 lowear
Jetault

off

i

fS\o]
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*AST {Reset) Conditions {continued}

Common Commands

ltem Setting
Marker
Mcde Measuremant
Readout 0
X1, ¥1 source First availshle channel
X1 position 27 ns
Y9 position 0y
X2, Y2 sourcs First available charnel
X2 position 22 ns
Y7 pesition 0y

Define measure
Thrashoids-percent

16%, 50%, 80%

Tap-hase Calculated
tatistics Qs

Delta time

Start edge Rising
Start edge number 1

Start edge threshold Iiddle
Stop edge Falling
Stop edge number 1

Stop edge thrashold Middie

Waveform

Pixel memory state 0ff
Waveform save format 1axt

Byte order MSB first
Wavetorm source Memory 1
Memory type Waveform
Memary Display Off

Y Scalg Uinchanged
¥ Oifset Unchangad -
* Scale Unchangad
X Pasttign Unchanged

o
=
|
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Common Cemmands

*RST {Reset) Conditions {(continued)

Vertical scaling
Harizonta! Scaling

Item Setting
Math
Function it
Function state Oft
Operator Magnify
Operand 1 First available channal or memory 1
Operand 7 Hrst available channel or memory 1

Track Souree
Track Source

Channel {electrical channels}

Display On

Soale 10 mVidiv or maximum
(ffset 0y

Probe attan units Ratig

Probe attenuation Unchanged

Units Vaolts

External offset RN

External gein 1.0

Utility

CRT gattern Off

Light sutput Off

Celor purity 0

Color 1D Current oolor 1 {0)
Disk

aperatisn Unchanged
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Commeon Commands

*SAV (Save)

Command *SAV <register>
Stores the current state of the instrument in a save register.
< register>> An integer, O through 9, specifying the save/recall register in which to save
the current instrument setup.
Example The following example stores the current instrument setup to register 3.
10 OUTPUT 707;"*SAV 3V<R>
20 EED
*SRE (Service Request Enable)
Command *SRE <mask>
Sets the Service Request Enable Register bits.
< mask> Arn integer, 0 to 255, representing a mask value for the bits to be enabled
in the Service Request IEnable Register as expiained in “Monitoring the
Instrument ” in Chapter 1.
Example The following exarmple enables a service request to be generated when a

message is available in the output queue. When a message is available, the
MAV bit is high.

10 QUTPUT 707;"#SRE 16"
20 END

2-17
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Suery

Returned Format

< mash>>

Example

Common Cemmands

*SRE?

The gquery refurns the current contents of the Service Request Enable
Register,

<mask><HL>

Aninteger, +0 to +255 (plus sign (+) also retwrned), representing a mask
value for the bils enabled in the Service Request Enable Register,

The following example places the current contents of the Service Reguest
[Enabie Register in the numeric variable, Value, then prints the value of the
variable to the controller’'s screen.,

10 QUTPUT 707:"+SRE?"

20 ENTER 707;Value

30  PRIET Value
40 EHND

The Service Request Enable Register contains a mask value for the bits to be
enabled in the Status Byte Register. A “17 in the Service Request Enable
Register enables the corresponding bit in the Status Byte Register. A “(07
disables the bit,

Service Request Enahie Hegister Bits

Bit Weight Enables
7 128 OPER - Operation Status Register
g g4 Not Used

H] 32 ESB - Bvant Status Bit

4 15 MAY - Message Available

3 8 Not Used

? 4 MSG - Message

1 2 USK - tser Fvent Ragister

0 1 TR - Trigger

2-18
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Cemmaon Commands

OQuery

Returned Format

< value>

Example

*STB? (Status Byte)

*3TB7Y

The query returns the current contents of the Status Byte including the
Master Sumimary Status (M55} bit.

<yalue><lL>

An integer, +0 to +255 (plus sign (+) alse returned), representing a mask
value for the bits enabled i the Status Byte.

The following example reads the contents of the Statns Byte into the numeric
variable, Value, then prints the value of the variable to the controller’s
screen.

10 OUTPUT 707;"#*STB?"

20 ENTER 707;Value

30 PRIHT Value
40 END

In response to a serial poli (SPOLL), Reguest Service (RQS) is reperted on
bit 6 of the status byte. Otherwise, the Master Surmary Status big (MSS)

is reported on bif 6. MSS'is the inclusive OR of the bitwise combination
(excluding bit 6) of the Status Byte Register and the Service Request Enable
Register. The MS5 message indicates that the instrument has at least one
reason for requesting service.

2-19
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Common Commands

Status Byte Begister Bits

Bit Weight Bit Name Condition

-
s
)
e )

OPER {1 = no enabled aparation status conditions
have accurred.
1 = an enabled operation status condition
has ocourred.

f 64 RES/MSS 0 = imstrument has no reason for service.
1 = instrument is requesting service,

b 32 ESB 0 = no event stats condivons have
orglred.
1 = an enabled avent status condition
oeeurred.

4 18 MAY § = no output messages afe reaty.
T = an output messags is resdy.

3 g — J = not used

2 4 MSG 0 = no message has been displayed.
T = message has been displayed.

1 Z SR 0 = no snabled user avent conditions have
ocoured.
1 = an enabled user event condition has
oceurred.

0 1 TRG § = no wigger hes occurred.

1

i = & trigaer cccurred.

G=ralse=low  1=True=High
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Common Commands

*TRG (Trigger)

Eammand *TRG
Identical to the Group Execute Trigger message (GET) or RUN command.
It acquires data for the active waveform display according to the current
setrings.
Examgle The following example starts the data acquisition for the active waveform
disptay according to the current setfings.
10 OUIPUT 707;"+TRG"
20 END
*TST? (Test)
Guery *TSTT

The query causes the instrumenti o perform a seif-test and places a response
in the output queue indicating whether or not the self-test completed without
any defected errors. A zero indicates that the test passed and a non-zero
indicates the test failed, '

NOTE

Al front-panel inputs must be discennected befere sending this command.
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Returned Farmat

<result>

Example

Common Commands

<result><HL>

0 for pass; non-zero for fail.

The following example performs a self-test on the instrument and places
the results in the numeric variable, Results, then prints the resulis €0 the
controfler's screen.

10
20
30
40

QUTPUT 707 ;"=TST7"
ENTER 707;Resulis
PRI¥T Results

EHD

If a test falls, refer to the froubleshooting section of the service guide.

Cammand

*WAI (Wait-to-Continue)

*WATL

Prevents the instrument from executing any further commands or queries
uribil all currently executing commands are complated.

T T T L ———
NOTE

This command stops the parsing of commands, /ot the entry of bus data inte an input buffer Ta stop
the execution of @ program at a specific point, use the *OPC commandfquery

The WAl command does not set the operation compiete bit in the Standard Evem Status register,
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Root Level Commands

Root level commmands control many of the basic operations of the instrument
that can he selected by pressing the labeled keys on the front panel. These
cormmands are atways recognized by the parser if they are prefixed with a
colon, regardless of the current tree position. After executing a root level
command, the parser is positioned at the root of the command tree.

The {ollowing root level commands and queries are implemented in this
mstrument:

AER? (Am Event Register)
AllToscale

BLANKk

CDISplay

DIGitize

ERASe

HEEN (Histogram Event Enable)
HER? (Histogram Event Register)
LER? (Local Event Register)

LTEE {Limit Test Event Enable)
LTER? (Limit Test Event Register)
MENU

MERGe

MODel?

MTEE (Mask Test Event Enable},
MTER? (Mask 'Test Event Register)
OPEE (Operation Status Enable)
OPER? (Operation Status Register)
PRINt

RECall:5ETap

RIIN

SERial (Serial Number)

SINCie

STOP

STORe

o PMEM1

o SETup

o WAVeform

# & & ¢ & ® & ® & & & 8 & ¥ & £ 6 £ & © & O 5 @
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TEER (Trigger Event Enable Register)
TER? (Trigger Event Register)

UEE (User Event Enabte)

UFR? (User Event Register)

VIEW

Roct Level Commands
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Status Reporting Data
Structures

Reot Level Commands

The following fignre shows the different status reporting data structures and
how they work together. To make it possible for any of the $Standard Event
Status Register bits to generate a summary bit, the bits must be enabled.
These bits are enabled by using the *ESE common command {0 set the
corresponding bit in the Standard Event Status Enable Register,

To generate a service request {(SREY) interrupt to an external controlier, at
ieast one bit in the Status Byte Register must be enabled. These bits are
enabled by using the *SRE commoen command 1o set the corresponding bit in
the Service Request Enable Register. These enabled bits can then set BQS
and MSS (bit 6) in the Status Byte Register,

Various root ievel commands, docwnented in this chapter, are gsed to query
and set various registers within the register set.

©3-4
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Query

Returrned Format

AER? (Arm Event Register)
T AER?

Heads the Arm Event Register and returns “17 or “0”. After the Arm Event
Register is read, the register is cleared. The returned value “17 indicates a
trigger has occurred and "7 indicates a trigger has not occurred.

NOTE

The bit wiff only be set on the first trigger armed after the *CLS sommand is sent to the instrument.
Once this bit is set, it is cleared only by reading the Status Byte or by sending a *CLS command.

[:AER] {1 | 0}

Command

AUToscale

AUToscale

Causes the instrument to evaluate all input signals and to find the optimum
conditions for displaying the signal. It searches each of the installed channels
for input signals and shuts off channels on which ne signal is found. It adjusts
the vertical gain and offset for each channel that has a signal, and sets the
time base on the lowest numbered input channel with a signal. The trigger

s found by searching each module from, left-to-right, untit a trigger signal is
detected. If signals cannot be found on any vertical input, the instrument is
returned to its former state.

o
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Example

Root Level Commands

Autoscale sets the following conditions:

Channel Display, Scale, and Offset

Trigger Sweep, Sonrce, Level, Slope, and Hysteresis
Acgraisition Record length

Time base Scale and Position

Marker mode set t0 measurement,

Autoscale turns off the following ifems:

Measurements on sources that are turned off
[Functions

Windows

Memories

Measurement limit test

FI'T display

Mask Test

Histograms

® ® & 2 © ® & »

No other controls are affected by Autoscale.

10 GQUTPUT 707;":AUTOSCALE"
20 END
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Root Leve! Commands

Command

< pumber>

Example

BLANk

:BLANK {CHANnel<mumber> | FUNCtion<number> |
WMEMory<number> | PMEMory<number> | FFT |EISTogram}

Turns off an active channel, function, waveform memory, pixel memory, FI'T,
or histogram, The VIEW command turns them on.

For channels: 1, 2, 3, or 4,

For functions: 1 or 2.

For waveform memories (WMEMory): 1, 2, 3, or 4.
For pixel memory (PMEMory): 1.

10 OUTPUT 707" :BLANK CHANNEL1"
20 END

Command

Example

CDISplay

:CDISplay

Clears the display and resets all associated measurements. If the instrument
is in the stopped mode, all data that are currently digplayed are erased. If the
mnstrueent is running, all data in active channels and functions are erased;
however, new data are digplayed on the next acquisition. Waveform and pixel
remories are not erased. Sending this comumand is the same as pressing the
frong-panel Clear Display key, or sending :ERASE PMEMORYO0.

10 DUTPUT 707;*:CDISPLAY"
20 END

39
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Boet Level Commands

Command

DiGitize

:DIGitize [<waveform name>]!{,<waveform _name>]

Invokes a special mode of data acquisition that is more efficient than using the
RUN command. This command initializes the selected channels, fanctions,

or I'F'T to “unacquired,” and then acquires them according to the current
instrument settings, When all signals are completely acquired, the instrument
is placed in the stopped state.

If channel, function, or FFT parameters are gpecified, then these are the only
waveforms acquired. To speed acguisition, these waveforms are not displayed
and their display state indicates “off.” Subsequent to the Digitize operation,
the display of the acquired wavelorms may be turned on for viewing, if
desired. Other sources are turned off and their data are invalidated,

NGTE

Fven though digitized waveforms are not displayed, the full range of measurement and math operatars
may be parfermed cn them.

[t the DIGitize command is issued without parameters, the digitize cperation i performed on the
channels, functiens, and FFT that were acquired with a previous digitize, run, or single operation. In
this case, the display state of the acquired waveforms is nat changed. Because the command execiies
more guickly witheut perameters, this ferm of the command & useful for repetitive messurement
sequencas.

Algo, this made can be used if it is desirable to view the digitize results because the display state of
the digitized wavatorms is not affected.

The data acquired with the DIGitize command are placed in the normal channel, function, or FFT
memoriss, just as when acquired vie the RUN command.

3-10
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<waveform_name>

< number>

Example

Root Level Commands

CHAlnel <mumber>, FUNCticn<mumber>, or FFT

For channels: 1, 2, 3, or 4.

For fanctions: 1 or 2.

The following example uses the Digitize command to acquire data on
channel 1 and function 2.

16 OUTPUT 707;":DIGITIZE CHANNELL,FUNCTION2"
20 END

The Acquire subsysitem cormmands are used to set up conditions, such as
Type and Count for the next Digitize cormmand. The Waveforma subsystem
commands are used to determine how the data is transferred out of the
instnument and how to interpret the data.

3-11
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Roet Level Commands

Cemmand

< number >

Example

ERASe

:ERASe [PMEMory<mumber>]

Erases the specified pixel memory.
forl,

The foliowing example clears the specified pixel memory and anything on the
display from that pixel memory.

10 GUTPUT 767;":ERASE PMEMORY:I"
20 EHD

Erasing pixel memory 018 a special case, depending on whether the
instrument is in the stopped mode or is running. If the instrament is in

the stopped mode, all data that are corrently displayed aze erased. If the
instrumernt is running, all data in active channels and functions are erased;
however, new data are displayed on the next acguisition. Waveform and pixel
mermories are not erased. In addition, erasing pixel memory 0 is the same as
pressing the Clear Display front-panel key. It clears the display and resets ail
assoctated measurements.

Lrasing Pixel Memory 1 clears the static pixet memory and anything on
the display from that pixel memory. Pixel Memory 1 is the pixel memory
accessible from the front-panel Waveform menau.

512



https://www.manualsplus.com/

Boot Level Commands

Command

<mashc>

Query

Returned Format

HEEN (Histogram Event Enable register)

‘HEER <mask>

Sets a mask into the Histogram Event Enable register. A "1” in a bit position
enables the corresponding bit in the Histogram Event register to set bit 9 in
the Operation Status Register.

The decimal weight of the enabled bits, Only bit 0 is used at this time; s0 to
enable the COMP bit, set bit O to “17 with the HEEN comunand. Otherwise,
set hit O te *0”.

:HEEN?
The query returns the current decimal value in the Histogram Event Enable
Register,

[HEEN?] <mask><NL>

Query

Returned Format

HER? (Histogram Event Register)

(HER?

The query returns the corrent value of the Histogram Event Register as a
decimal mumber,

Bit 0 (COMP) of the Histogram Event Register is set when the

histogram completes. The histogram completion criteria are set by the
HiSTograz: RUNTI command.

[HER?] <value><HiL>
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Query

Returned Format

Exampie

LER? (Local Event Register)

1LER?

The query reads the Local (LCL} Event Register. A “17 is returned H a
remote-to-local transition has taken place due o the front-panel Local key
being pressed. A “07 is returned if a remote-to-local transition has not taken
place.

[:LER] {1 ! O}<NL>

The following example checks 1o see if a remote-to-local transition has taken
place and places the result in the siring variable, Answer$, and then it prints
the result to the controller’s screen.

10 DIM Answer3[503 'Dimension variable

20 OUTPUT 707;":LER?"

3¢ ENTER 707 ;Answer$

40 PRINT Answver$
5¢ END

Alter the LCL Event Register is read, it is cleared,

Once this bit is set, it can only be cleared by reading the Status Byte, reading
the register with the LER query, or sending a *CLS common comumand.
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LTEE (Limit Test Event Enable register)

Command :LTEE <mask>
Sets a mask into the Limit Test Event Enabic Register.

A Y17 in g bit position enables the corresponding bit in the Limit Event
Register to sef bit 8 in the Operation Status Regisfer.

< mask>> The decimal weight of the enabled bits. Only bits ¢ and 1, of the Litit Test
Event Register, are used at this time. The useful mask values are shown in
the following Lable:

Enahie Mask Value
Block COMP and FAIL 0
Enakle COMP block FAIL 1
Enable FAIL, block COMP ?
Enabls COMP and FAL 3
Query :LTEE?
The query returns the current decimal value in the Limit Test Kvent Enable
Register.
Returned Format [LTEE] <mask><NL>
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Ouery

Returned Format

LTER? (Limit Test Event Register

:LTER?

Returns the current value of the Limit Test Event Register as a decimal
number.

Bit 0 (COMP) of the Limit Test Event Register is set when the Limit Test
completes, The Lamit Test completion criteria are set by the LTESG:RUN
command.

Bit I (FAIL) of the Limit Test Event Register i3 set when the Limit Test fails.
Iatlure criteria for the Limit Test are defined by the LTESt:FAIL command.

[LTER?] <value><EL>

C 316
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Command

Example

Ouery

Returned Format

Example

MENU

(MEHT {APPLication | CHA¥nel<number> | ACHuire

| TIMebase | TRIGger | DISK | DISPlay | MARKer | MEASure | MATH
| WAVeform | SETup | PRINt | HELP | UTILity | FFT | LTESt

| HISTogram | MTESt | MEYE}

Selects one of the menus on the front panel.

The following example displays the Timebase menu on the instrurment’s
sCcreen.

i0  QUTPUT 707;":MENU TIMEBASE"
20 END

:MENU?

The query returns the name of the current menu into a string.

[:MENUT {APPLication | CHAMnel<pnumber> | ACQuire

| TIMebase | TRIGger | DISK | DISPlay | MARKer | MEASure | MATH
| WaVeform | SETup | PRINt | HELP | UTILity | FFT | LTESt

| HISTogram | MTESt | MEYE}

The following example places the name of the currently displayed menu in
the string variable, Answer$, and then prints the contents of the variable on
the controller's screen.

10 DIM Answer$[50] Dimension variable
20 OUTPUT 707 ;" :MENU?"

30 ENTER 707;Ainswer$

40 PRINT ANSWER$

50 END
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Command

Example

MERGe

:MERGe [PMEMory<number>]

Stores the contents of the active display into the pixel memory. The stored
data are essentially a copy of the waveform data that are presently displayed
on screen. Display labels are also copied to pixel memory.

since there is only one pixel memory in the instrument, the

PMEMory <number> parameter is optional and PMEMory1 is the only choice
if a parameter ig sent.

The following exaruple stores the contents of the active dispiay into Pixel
Memory 1.

10 OUTPUT 707;":MERGE PMEMORY 1"
26 END
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Query

< number >

Returned Format

Examgle

MODel?

1M0Del? {FRAMe | PLUGin<number>}

The query returns the HP model number for the frame or plug-in.

The residing stot pumber of the plug-in.

A six-character alphanumeric model namber within quotes. Output is
determined by header and longform status as in the following table. A

response of KNOWH indicates that the identifier is corrupt.

Model? Returned Format

Header Loagferm Response
N OFF ] OFF
. ) 834804 or 54750A
. [} 834804 or B4750A
. . MOD 834804 or MO 547504
. . MODEL B3480A o :MOBEL BATH0A

The following example places the model number of the frame in a string

variable, Model$, then prints the contents of the variable on the controller’s

sereen.
10 Dim Modei$[13]

20 OUTPUT 707;":Model? FRAME"

30 ENTER 707; Model$
40 PRIKT MODEL$

50 END

Dimension variable
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MTEE (Mask Event Enable register)

Command :MTEE <mask>

Sets a mask inte the Mask Event Enable register. A “17 in a bit position
enables the corresponding bit in the Limit Event Register to set bit 10 in the
Operation Status Register

<mask:> The deciraal weight of the ensbled bits. Only bits O and 1 of the Mask Test
Event Register are used at this time, so the useful mask values are defined by
the following table:

Enakle Mask Value
Block COMP and FAIL g
Enabie COMP bleck FAIL 1
Enable FAlL, block COMP 2
Eaabis COMP and FAIL 3
uuery :MTEE?
The guery returns the carrent decimal valye in the Mask Event Enable
Register,
Beturned Format [MTEE] <mask><HL>
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Duery

Returned Format

MTER? (Mask Test Event Register)

:MTER?
Returns the current value of the Mask Event Register as a decimal number,

Bit 0 (COMP) of the Mask Test Event Register is set when the Mask Test,
completes. The Mask Test completion criteria are sef by the MTESt: RUMode
command.

Bit 1 (FAIL) of the Mask Test Event Register is set when the Mask Test fails.
This will occur whenever any sample 18 recorded within any polveon defined
in the mask.

[MTER?] <value><NL>

Command

<mask>

Query

Returned Format

OPEE (Operation Status Enable register)

:0PEE <mask>

Sets g mask in the Operation Status Enable Register. Each bit set to a “17
enables that bit t¢ set bit 7 in the Status Byte Register and notentially cause
an SRQ) to be generated. Bit 5, Wait for Trig (Trigger Armed}, bit 8 Ltest
(Limit Test), bit 9 Hist (Histogram), and bit 10 Mask (Mask Test} bits are used.
Other bits are reserved,

The decimal weight of the enabled bils,

:OPEETY

The query refurns the current value coniained in the Operation Status Enable
register as a decimal number,

[OPEE] <value><NL>
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Guery

Returned Format

OPER? (Operation Status Register)

:GPER?

The guery returns the value contained in the Operation Status Register as a
decimal number, This register hosts the WAIT TRIG bit (bit 5}, the LTEST bit
(bit 8), the HIST bit (bit 9), the MASK bit (bit 10), and the PROG bit (bit 14).

The WAIT TRIG bil is set by the Trigger Armed Event Register and indicates
that the trigger is armed.

The LTEST bit is set when a limit test fails or is completed and sels the
corresponding FAIL or COMP bits in the Limit Test Event Register.

The HEST dit is set when the COMP hit is set in the Histogram Event Register,
indicating that the histogram measurement has satisfied the specified
completion criteria.

The MASK bit is set. when the Mask Test either fails specified conditions or
satisfies its complefion eriteria, setting the corresponding FAIL or COMP bits
m the Mask Test Event Register.

The PROG bit is reserved for futurs use.

[OPER7] <value><HL>
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Command

Example

Example

PRINt

:PRINt

Outputs a copy of the screen to a printer or other device destination specified
inn the Hardcopy subsysiem. The selection of the output and the printer can
be specified using the Hardcopy subsystem commands.

The following example ouipuls a copy of the screen to a printer, on the
Cenfronics port, or to a disk tile.

10 OUTPUT 707;":PRINT"
20 END

If the destination is HP-IB, use the [ollowing commands after the PRINT
comumand. This example asswmes the printer HP-IB address is 1.

16 QUTPUT 707;":PRINT"

20 3EAD 7;UNT UNL

30 SEND 7; LISTEE 1

40 SEHD 7; TALK 7

50 SEAD 7; DATA

60 ENb

N N T S S N
NOTE

After the print has completed, a "LOCAL 707" must e sent to release Local Lockout when using the
example program.
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Command

< setup_num >

Examgles

RECall:SETup

:RECall:8ETup <setup_num>
Recalls a setup. The SETup command, sent with the RECall command, recalls

a setup [rom the internal memory that has been previously saved using the
STORe:SETup command or saved from the front panel.

Retup number O through 9,

The following command recalls a setup from a setup memory that has been
previously saved using the STORe: SETup cormmand or saved from the front
panei.

1¢ OUTPUT 707;":RECall:S5ETup 2"
20 ERD

Cemmand

Example

RUN

1 REUE

Places the instrument in the running state, in which waveforms are acquired
according to the current settings. It enables acquisition cycles to ran
repetitively until the STOP command is received.

The following example acquires data for the instrument in a repetitive
manner.

10 OUTPUT 707;':RUN"
20 END
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Command

< string:-

Example

Query

Returned Format

Example

SERial (Serial Number)

:SERial {FRAMe | PLUGin<aumber>},<string>

Sets the serial number for the instrument frame or plug-in. The instrument’s
serial namber is entered at HP; therefore, setting the serial number is

not normally reguired unless the instrument is serialized for a different
application. The mainframne serial number is protected by the “Frame cal
protected” switch on the rear panel. The plug-in serial numbers are protected
by calibration protect switches ingide the plug-in. The switches need to be in
the unprotected position in order to program the serial numbers. The switch
position is digplaved in the Utility/System Config front-panel menu.

This serial number is part of the string refurned for the *IDN? query in the
conanorn commands.

A ten-character alphanumeric serial number within gquotes.

The following example sets the serial number for the instrument’s frame to
“1234A58789.7

19 GUTPUT 707;":SERTAL FRAME,""1234A56739"""
206 EHD

18ERial? {FRAMe | PLUGim<number>}

The guery returns the current serial nursiber string for the specified frame or
plug-in.

[:8ERial {FRAMe | PLUGin<zumber>}]

10 Dim Serial3[56¢] Dimension variable
20 OUTPUT 707;":SERIAL? FRAME"

30 ENTER 707; Serial$

40 PRINT SERIAL$

50 END
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SINGle

Causes the instrument to make a single acquisition when the next trigger
event occurs.
The :STOP comumand should be sent before this command to ensure the

mstrument is not running. This will ensure that only a single trigger is
accepied and one acquisition is acquired.

Example The following exaraple sets up the instrument to make z single acguigition
when the next trigger event ocears,

10 OUTPUT 707;":SIRGLE"
20 EBD

STOP

Command :5TOP

Causes the instrament to stop acquiring data for the active display, The RUN
or SINGle comunand must be used to restart the acguisition.

Example The following exarple stops the current data acquisition.
10 OUTPUT 707;":STUP"
20 END
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STORe:PMEMoryl

Command :STORe: PMEMoryl PHMEMoryl
Stores the current display in pixel memory 1.
STORe:SETup

Cemmand :STORe:5ETup <setup_num>

< setup_num>

Saves the current instrument setup in setup memories (0 through 9.

For setup memories & through 9.

Command

STORe:WAVeform

:8TORe: WAVeforn {CHANnel<number> | FUNCtion<number> }
WHENory<number> | HISTogram | FFT}, {#MEMory<number>}

Copies a channel, fanction, stored waveform, histogram, or FFT to a
waveform memory. The first parameter specifies the source of the copy and
can be any channel, function, waveform memory, histogram, or the FFT The
second parameter is the destination of the copy, and ¢an be any waveform
MEemory.
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< number> For channels: 1, 2, 3, or 4.
For functions: 1 or 2.

For waveformn memories (WMEMory): 1, 2, 3, or 4.

Example The following example copies channel 1 to waveform memory 3.

10 OUTPUT 707;":STORE:WAVEFORM CHANNEL1,WMEMORY3"
20 END

TEER (Trigger Event Enable Register)

ccmmané :TEER <mask>
Sets a mask into the Trigger Event Enable Register. A “17 in a bit position
enables the corresponding bit ir the Trigger Event Register to set bit 0 in the
Operation Status Register,

<mask> The decimal weight of the enabled bits. Only bit 0 is used at this time: so to
enable the COMP bit, set bit 0 to 1 with the HEEN command; otherwise, set
bit 0 to 0.

uuery : TEER?
The query returns the current decimal value in the Trigger Event Enable
Register.

aeturned F[}rmat H [TEER] <magk><NL>

" 3-28



https://www.manualsplus.com/

Root Level Commands

Query

Returned Format

Example

TER? (Trigger Event Register)

< TERT

The query reads the Trigger Event Register. A “17 is returned if a trigger has
ocewrred. A “()7 is returned if a trigger has not occurred.

{1 | O}<HL>

The following example checks the carrent status of the Trigger Event Register
and places that status in the string variable, Current$. Then if prints the
contents of the variable 1o the controller’s screen.

10 DIM Current$is0] ‘Dimension variable

20 OUTPUT 707;":TER?"

30 ENTER 707;Current$

40 PRINT Current$
50 END

Omnce this bit is set, it can only be cleared by reading the Status Byte, reading
the register with the :TER? query, or by sending a *CLS common commaned.

After the Trigger Event Register is read, it is cleared.
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Command

<mask>

Query

Beturned Format

UEE (User Event Enable register)

:UEE <mask>

Sets a mask inte the User vent Enable register. A “17 in a bit position
enabies the corresponding bit in the User Event Register to set bit T in the
Status Byte Register and, thereby, potentially cause an SRQ) to be generated.
Only bit 0 of the User Event Register is used af this time: all other bits are
reserved.

The decimal weight of the enabled bits.

UEE?

The query returns the current decimal value in the User Event Enabie
register.

[sUEE] <mask><HL>

Query

Returned Format

UER? (User Event Register)

{UER?

The query returns the current value of the User Event Register as a decimal
number. Bit 0 (LCL - Remote/Local change) is used. All other bits are
reserved.

[:UER?] <value><HL>

3-30


https://www.manualsplus.com/

Raot Level Commands

Command

< pumber >

Example

See Alsa

VIEW

(VIEYW {CHANnel<number> | FUNCtion<number> | WHEMory<number>
PHFEMory<number> | HISTegram | FFT}

Turns on a channel, function, pixet memory, waveform memaory, histogram,
or FFT,

For channels: 1, 2, 3, or 4,

For functions: 1 or 2.

For waveform memeories (WMEMory): 1, 2, 3, or 4,

For pixel memories (PMEMory): 1.

The following exampie turns on channel 1.

10 OUTPUT 707;":VIEW CHANNEL1I"
20 END

The BLANk command turns off a channel, function, pixel memory, waveform
memory, or FI'T.
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System subsystem commands control the way in which query responses are
formatted, simulate front-panel key presses, send and receive setup strings,
and enable reading and writing to the advisory line of the instrament, The
date and time in the instrument can also be set and read using the System

subsystem commands.

The System subsysterm contains the following commands and queries:

s DATT

e DSP

e ERRor?

¢ HEADer

¢ KEY

¢ LONGform
s SETup

o TIME
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Command

< year>

<month>

< day>

Example

Suery

Returned Format

Example

DATE

:8YSTem:DATE <day>,<month>,<year>
Sets the date in the instrument and is not affected by the *RST compnon
command.

<yyyy> 1 <yy>

<i, %, . . . 12> | <JAW, FEB, MAR . . >

<1t ... 31>

The following exampie seis the date 10 Febroary 1, 1993,

10 OUTPUT 707;":SYSTEM:DATE 1,2,93"
20 END

:5Y8Tem: DATE?

The guery returns the current date in the instrument.

£:8YSTem:DATE] <day> <month> <year>

The following example queries the date.

10 DIM DATES [60]

20 OUTPUT 707;":SYSTEM:DATET"
30 ENTER 707; DATE$

40 PRINT DATES

50 END

43
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Command

< string>

Example

Query

Returned Format

Example

DSP

:5Y5Tem:DSP <string>

Writes & quoted string, excluding quotes, to the advisory fine of the
instrument display. If you want to clear a message on the advisory line, send
a nudl {empty) string.

An alphanumeric character array up to 64 bytes long,

The following example writes the message, “Test 1,7 to the advisory line of
the mstrument.

10 OUTPUT 707;":SYSTEM:DSP ™'fest frnn
20 END

15YS8Tem: DSP?

The guery returns the last string written to the advisory line. This may be
a string written with a SYSTem:DSP command or an internally generated
advisory.

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

[:5YSTem:DSPY <string><BL>

The following example places the last string written to the advisory line of
the instrument in the string variable, Advisorv$. Then, it prints the confents
of the variable to the contreller’s screen.

10 DIM Advisory$[e4] 'Dimension variable
20 OUTFUT YOT7;":SYSTEM:.pSp?"

30 ENTER 707;Advisory$

40 PRIKT Advisory$

50 END

4-4
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Query

Returned Fermat

<errer_number>

< quoted_string>

Example

ERRor?

:8Y8Tem:ERRor? [{NUMBer | STRing}]

The query outputs the next error number in the error gueue over the
HP-IB. When either NUMBer or no parameter is specified in the guery,
only the numeric error code is outpuf. When STRing is specified, the error
number is output followed by a comma and a quoted string deseribing the
error. The following table lists the error numbers and their corresponding
error messages. The error messages are also listed in "Error Messages” in
Chapter 1, where possible causes are given for each message.

[:8Y8Tem:ERRor]<error mumber>[,<quoted string>]<HL>

A numneric error code.
A quoted string deseribing the error.

The following example reads the oldest error number and message in the
error guene into the string variable, Condition$, then prints the contents of
rhe variable (o the controller’s screen.

10 DI¥M Condition$isd] iDimension variable

20 OUTPUT 707;":SYSTEM:ERROR? STRING"

30 ENTER 707;Conditiong$

40 PRINT Condition$
50 FEHD

This instrument has an error gueue that is 30 errors deep and operates on a
first-in, first-out (FE'O) basis. Successively sending the 3YSTem:ERRor query
returns the error numbers in the order that they cccurred until the queue

is empty. When the queue is empty, this query refurns headers of 0, *No
error.” Any further queries return zeros until another error occurs. Note
that front-panel generated errors are also inserted in the error queue and the
Event Status Register,

Send the *CLS common command to clear the error quene and Event Status
Register before you send any other commands or queries.
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See Also

System Commands

Refer 1o "Error Messages” in Chapter 1 for more information on error

messages and their possible causes.

Error Messages

Error Number Description Error Numher Deseription

¢ No errer 158 Suing data not allowed

—100 Command error — 160 Bloek data error

-1 Invalid character —161 invalid block date

-102 Syntax error — 168 Block deta not aliowed

—108 invalid separator -170 Expressian error

~ 104 Date type arror - 171 invalid expressicn

—ilk GET not allowed ~ 178 Expressisn data not allowsd

—i08 Paramater not sliowed - 206 Execution ervar

- 108 iissing parameter — 747 fata out of rangs

- 112 Progrem mnemonic toe long —273 Too much data

- 113 Undsfined header -310 System error

—12 Invelid character in number ~ 350 Tao many errors

— 123 Mumaric averilowe — 400 (uery error

- 124 Too many digits —410 Query INTERRUPTED

— 178 Mumaric ﬂaza not allowed it Query UNTERMINATEE

- 131 fnvalic stffix —430 {usry DEADBLOCKED

— 138 Suffix net allowed —440 Query UNTERMINATED afrer indefinite

respanse
— 14t invalid charecter data
- 144 Character data too long

4-6



https://www.manualsplus.com/

System Commands

Command

Example

Query

Returned Format

Example

HEADer

:SYSTem: HEADer £{0N | 1} | {OFF | 0}}

Specifies whether the instrument will outpul a header for Query responses.
When SYSTenvHEADer is set 1o ON, the query responses include the
command header.

The following example sets up the instrument to output command headers
with query responses.

10 OUTPUT 707" :SYSTEM:HEADER G"
20 END

18YSTem: BEADer?

The query returns the state of the SYSTom:HEADer command.

[:SYSTem:HEADer] {1 | O}<HL>

The following example checks the current status of headers and places
the result in the string variable, Resultd, then it prints the contents of the
variable to the controller’s sereen.

10 DIM Result$[50] iDimension variable

20 OUTPUT 707:":SYSTEM:HEADER?”

30 ENTER 707;Result$

40 PRINT Result$
50 END

NOTE

Turn headers off when returning valuss to numeric variables. Headers are aiways off on all COMMON
cammand quaries because headers are not defined in the IESE 4887 standard.



https://www.manualsplus.com/

System Commands

Command

< key_code>

CAUTION

KEY

:5YSTem:KEY <key, _code>

Stmulates the pressing of a specified front-panel key. SYSTem:KEY commands
may be sent over HP-1B in any order that are legal key presses from the front
panel. Make sure the instrament is in the desired state before executing the
SYSTern: KEY cormand.

An integer, as described in the following table,

NOTE

The positions of softkeys will change in future firmware releases. Programs that desend en the ordar
of softkey presses may not be compatible with future frmware relsases.

Use of the :5YSTem:KEY comnmands can place the instrument into undefined
states. We recommend using the specific command for the action desired.
The definition of keys varies with each menu and could change with a

new frmware revision. Programs using these commands might not be
transportable,

4-8
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Example The following example performs an AUTOSCALE operation by simuwiaging the
front-panel AUTOSCALE key.

10 gUTPUT 707;":SYSTEM:KEY 2"
20 EBND

Query :5¥5Tem : KEY?

The query returns the key code for the last key pressed on the front panel.
Returned Format [18YSTen:KEY] <key_code>

o R
KOTE

The Shift key is not accessibie over the HP-IB Shiftad keys have their own codes as listed in the
following tables.

4-9
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Key Codes
Key Key Key Key Hey Key
Code Code Cade
i 43 5 3 MANG 45
[ 35 B 17 pico 5
1A 129 7 18 POINT 32
18 133 8 11 PRINT 0
iC 137 9 4 RIGHT ARROW h
10 141 | | ACQUISITICN 43 AUN 50
2 B APPLICATION ] SETHP 8
24 130 | | AUTOSEALE 2 SIGN 28
28 134 | | CLEAR Dispiay 58 Softkay 0 {tap key) 58
i 138 | | CLEAR 44 Seftkey 1 1
i 142 | | DEFNE MEASURE 16 Sottkey 7 §
3 0 DISK 34 Softkey 3 17
3A 131 DISPLAY 32 Seftkey 4 il
2B 135 | EEX 36 Sofikey 5 3
@ 139 || ENTER 21 Softkey & Ibottom keyl 41
ki) 143 || HELP 57 | STOP SHNGLE 47
4 Z7 LEFT ARROW 13 TIMERASE 55
44 132 MARKER 24 TRIGGER 48
48 136 MATH 8 yTiLTY 43
4 140 MICRO 37 WAYFEORM 75
45 144 1| MILL 24
Key Codes for Shifted Keys {64 + unshifted key value)
Key Key Key Key Key Key
Cote Code Code

—WilTH 67 HISTCGRAM 86 SETUP_PRINT 74
+WIOTH g1 LIMIT TEST 80 UNDO_ AUTOSCALE &6
CANCEL PRINT 82 LOCAL 106 |V AMPTD w0
CLEAR MEASURE 108 | | MASK TEST 58 Y BASE 118
DELTA TIME 93 MEASURE EYE 104 1V MAX g4
DUTY CYCLE 78 MORE MEAS 108 |V MIN 124
FALLTIME 75 OVERSHOOT 117 iV PP 49
FFT 72 PERIOD 85 Y RMS il
HNE 77 PRESHDOT 06 1V TP 47
FRECLENCY 6 RISETIME 83

"4-10
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Command

Example

Query

Returned Fermat

Example

LONGform

:SYSTem:LONGForm {{ON | 1} | {OFF | 03}

Specifies the format for query responses. If the LONGFORM is set to OFF,
cornmand headers and alpha arguments are sent from the instrament. in the
short form (abbreviated spelling). If LONGEFORM is set to ON, the whole word
I3 output.

This corarnand has no effect on input headers and arguments sent to the
instrument, Headers and arguments may be sent to the instrument in sither
the long form or short form, regardless of the current state of the LONGFORM
command.

The following example sets the format for query responses from the
ingtrument to the short form (abbreviated spelling),

10 OUTPUYT FO7 ;" :SYSTEM:LONGFDRM OFF*™
20 END

:5YSTem: LONGEform?

The query returns the current state of the SYSTem: LONGform command.

[:5YSTem: LONGForm] {0 | 1}<HL>

The following example checks the current formal for guery responses from
the oscillscope and places the result in the string variable, Result$, then if
prings the contents of the variable io the coniroller’s sereen.

10 DIM Result$[b0] iDimension variable
20 GUTPOT 707 ;" :3YSTEM: LONGFORM7T"

30 ERTER 707;Result$

406 PRINT Result$

50 END
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Command

Example

SETup

:5Y8Tem: SETup <binary block data>

Sets up the instrument as defined by the data in the setup string from the
controller.

The following example sets up the instrument as defined by the setup string
stored in the variable, Set$.

10 OUTPUT 707 USING "#,-X";'":SYSTEH:SETUP “;Set§
20 EED

S T A S PV
NOTE

#1s an HP BASIC image specifier that suppresses the automatic output of the EOI sequence Tollowing
the last output item,

Kis an HP BASIC image spesifier that cutputs a number or string in standard form with no leading or
trailing blanks.
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{luery

Returned Fermat

Example

See Also

System Commands

:8YSTem: SETup?

The query outputs the instrument’s current setup to the controller in binary
block data format as defined in the IEEE 488.2 standard.

[:5YSTem:SETup] #EX...X<setup data string>

The first character in the setup data string 1s a magic number added for disk
operations.

The following example stores the carent instrunent setup in the string
varighle, Set$.

10 DIM Set$[15000] tDimension variable

20 QUTPYT T07;":SYSTEM:EEADER OFF® !Hesponse headers off

30 QUTPHT 707;":SYSTEM:SETUPT”

40 EHTER 707 USIEG "~K'";Set$

50 END

W
KOTE

—~Kis an HP BASIC image spacifier which places the bleck data in a string, including sarriage raturng
and fine feeds, until ECl is true or when the dimensioned length of the string & reached.

When headers and LONGiorm are on, the SYSTem:SETap guery operates the
same as the *LRN query in the common commands. Otherwige, *LRN and
SETup are not interchangeable,

4-1¢
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TIME

Command :8Y5Tem: TIME <hour>,<minute>,<second>

Sets the time In the instrument and is not affected by the *R5T common

commard. :
Examgle 10 OUTPUT 707;":SYSTEM:TIME 10,30,45"
20 END
Query :8YSTem: TIMEY

The query returns the current time in the instrament.

Returned Format [:8YSTem: TIME] <hour>,<minute>,<second>

4-14
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Acquire Commands

The Acquire subsystem comimands set up conditions for executing a DIGITIZE
root level cormmand (o acquire waveform data. The commmands in this
subsystemn select the type of data, the namber of averages, and the number of
data points. '

The Acquire subsystem contains the following commands and queries:
AVERage

BEST (HFP 54750A only)

COUNE
POINts

¢ & & @&
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Acguire Commands

Command

Example

Ousry

Returned Format

AVERage

tACQuire:AVERage {0W | 1 | OFF | 0}

Controls averaging.
The following example turns averaging on,

10 OUTPUT 707;":ACQUIRE:AVERAGE ON"
20 END

:ACQuire:AVERage?

The query returns the averaging state.

[:ACQuire:AVERage] {0N | OFF}<EL>

Exampie The following example places the current setting of the bandwidth limit filter
in the string variable, Seiting$, then prints the contents of the variable to the
controller’s screen.

1¢ DIM Setting$[60] !Dimension variable
20 QYTPUT T707;":ACGQUIRE:AVERAGE?!
30 ENTER 707;Setting$
40 PRINT Setting$
B¢ EED
BEST (HP 54750A Only)
Command 1ACQuire:BEST {THRuput | FLATness}

When averaging is twned ON, the flainess option invokes an algorithm within
the instrument (o improve the step fatness. This mode shouid be used when
performing TDR measurements or when step fatness is important. Thraput
mode is faster and can be used when best flainess is not required.
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Command

< value >

Exanple

Query

Returned Format

<value>

Example

COUNt

tACQuire: COUHt <value>
Sets the ensernble count for ensemble-type wavelorms. In the AVERage mode,
the ACQuire: COUNt commmand specifies the number of data values to be
averaged for each time bucket, before the acquigition is considered complete
for that time bucket.

Ar integer, 1 to 4096, specifying the nuraber of data values to be averaged.

The following example specities that 16 data values must be averaged for
each time buckel to be considered complete.

10 OUTPUT 707;":ACQUIRE:COURT 18"
20 END

sACQuire: QOUNL?

The guery returns the currently selected count value.

[1ACQuire:COUNt] <value><HL>

An integer, 1 to 4096, specifying the number of data values to be averaged.

The following example checks the currently selecied count value and places
that value in the string variable, Result$. Then the program prints the
contents of the variable to the confroller’'s screen.

10 DIM Result$lB0] ‘Dimension variable
20 0UTPUT 707;":ACQUIRE:COUNT?"

30 ENTER 707 :Result$

40 PRINT Result$

50 END
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Command

< points_value>

Example

Guery

Returned Format

Example

See Also

POINts

(ACQuire:POINts {4UTO | <points_value>}

Specifies the requested record length for an acgunisition. Use the

Waveform: POINts query or WAVelorm: PREamble query to determine the actaal
nuraber of acguired points. The points value can be set to AUTO, which
allows the Instrument to select the number of points. It the color graded
display mode or histograms are used, the record length should be an integer
multiple of 450 points.

An integer representing the record length. The peints value range is 16 to
4096 points.

The following example sets the record length to BGO points.

10 OUTPUT T707;":ACQUIRE:PQINTS 5007
20 ERD

sACHuire:POINts?

The query returns the requesied record length,

[:ACGuire:POINts] <peoints_value><fL>

The following example checks the current setting for record length and
places the result in the string variable, Length$. Then the program prints the
contents of the variable to the controller's screen.

10 DIM Length$is0] !Dimension variable

20 QUTPUT 707;":ACQUIRE:POINTS?",

3¢ ENTER 707;Length$

40  PRINT Length$

50 END

SWAVeforr: DATA command.

5-
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Calibration Commands

This section briefly explains the calibration of the HP 54750A digitizing
oscilioscope and the HP 83480A digital communications analvzer. [t is
intended to give you or the calibration lab personnel an understanding of the
various calibration levels availzble, and how they were intended to be used.
Also, this section acquainis you with the terms used in this manual, the Help
sereens, and the datasheets.

The Calibration subsvstem cormmands initiate the instrument calibration over
the HP-IB. The Calibration subsystem consists of the following commands and
queries:

o ['RAMe
o CANCel
o CONTinue
o DATA
o DONE?
o LABel
1 MEMory?
o STARt
o TIME?
s OUTPut
e PLLGIn
1 ACCuracy
o CANCel
1 CONTinue
o DONE?
o MEMory?
o OFFSet
o OPOWer
m OPTical
 OWAVelength
o TIME?
o VERTicle
PROBe
SAMPiers
SKEW
STATus

62
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Mainframe Calibratien

See Also

Piug-in Calikration

Cafibration Commands

Mainframe calibration allows the instroment o establish the horizontal
calibration factors independent of the plug-ins. These factors are stored in the
ingtrament’s nonvaiatile RAM, Mainframe calibration is initiated from the
“Utility/Calibrate/Calibrate Frame”.

Mainframe calibration should be done periodically {at least annually),

or if the ambient temperature since the last mainframe calibration has
changed more than £5 °C. The temperature change since the last calibration
is shown on the calibration stafus screen which is found under the
“Utility/Catibrate/Calibrate Status On” menu. It is the line 1abeled “Current
Frame A Temyp: .°C.”

The equipment needed to perform mainirame calibration is:

¢ A plug-in with an electrical channel and a trigger input
# A BNC cable

o An HP 5664A, 8665A, or 86658 signal generator

o An SMA cable

When the calibration is Initiated, instructions appear on the screen on how to
connect the various pieces of equipment 1o perform the calibration.

There is a switch on the back panel of {he instrument that allows the
mainframe calibration to be enabled or disabied. The rear panel has a
drawing that shows the function of each switch and which is the protected
positions. To prevent access to the mainframe calibration switch, place a
sticker over the access hole to this switch.

The Service Guide has more details about the mainframe calibration and the
position of Lhe rear-panel memory protect switches,

Plug-in calibration allows the instrument to establish the calibration factors
for a particwar pleg-in, independent of the mainframe in which it is
calibrated. These calibration factors are stored in the plug-in’s EEPROM, so
the factors stay with the plug-in, not with the mainframe in wiich the plug-in
was caiibrated. Plug-in calibration is initiated from the “Utdity/Calibrate/
Catibrate Plug-in” menu.

Piug-in calibrations should be done annually or if the plug-in has been
repaired or reprograzuned.
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Prahe Calibration

Calibration Commands

For maximumm measurement acouracy, the calibration procedure should be
repeated whenever a plug-in is removed, or whenever another plug-in is
removed or instalied.

The equipment needed to perform a plug-in calibration is a BNC cable (1 to
2 ft) and a female-BNC-to-male-SMA adapter.

Probe calibration attows the instrument {o establish the gain and ofiset of

a probe that is connected o a channel of the mstrument, and apply those
factors to the calibration of that channel. Probe calibration is initiated from
the “Channel/Calibrate/Calibrate Probe” menu. Probe calibration commands
are part of the Channel subsystemn.

For active probes that the instrument can identify through the probe power
connector, like the HP b4701A, the instrument automatically adiusts the
vertical scale factors for that channel even if a probe calibration is not
performed. For passive probes or non-identified probes, the instrument,
adjusts the vertical scale factors only i a probe calibration is performed. ¥
yvou do not perform a probe calibration, but want to use a passive probe, the
attenuation factor can be entered in the “Channel/Calibrate/Probe atten”
menty,

If the probe being calibrated has an attenuation factor that allows the
instrument to adjust the gain (in hardware} to produce even steps in the
vertical scale factors, the instrument will do so. Il the probe being calibrated
has an unusual attenuation, like 3.75, the instrument may have to adjust
the vertical scale factors to an unusual number, like 3,75 V/div, Typicalty,
probes have standard attenuation factors such as divide by 10, divide by 20,
or divide by 100,

Command

FRAMe:CANCel

:CALibrate:FRAMa :CANCel

Equivalent to pressing the Cancel softkev when in the front-panel Calibrate
Frame menu. This corumand cancels the calibration on the instrument
mainframe.
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Command

FRAMe:CONTinue

:CALibrate: FRAMe: CONTinue

Equivalent fo pressing the front-panel Continue solikey when in the
Calibration Frame menu. This command continues the calibration on the
instrument mainframe.

Command

< cal factors>

Query

Returned Format

< cal factors>

FRAMe:DATA

(ChLibrate:FRAMe:DATA <cal factors>

Sends the FRAMe data to the instrument.
Is a <long.block> containing a copy of the Frame calibration structure.

:CALibrate :FRAMe :DATAY

The guery returns the calibration factors for the instrument mainframe.

[CALibrate:FRAMe:DATA] <cal factors>

Is a <long block> containing a copy of the Frame calibration structure.
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Query

Returned Format

FRAMe:DONE?

:CAl.ibrate: FRAMe : DUNET

The query returns the pass/fail status of the last frame caiibration,

[:CALibrate:FRAMe:DOKE] {1 | 0}

Gommand

< |abel>

Query

Returned Format

FRAMe:LABel

:CALibrate:FRAMe :LABel <label>
Accepts a string of up to 80 characters. If is displayed as part of the frame
calibration stalus screen and is optional. It is inlended for user notes, such as
name/initiais of the calibrator or special notes about the calibration.

Is a <quoted string>.

:CAlibrate:FRAMe: LABel?

The query returns the currently defined label lor the frame.

[CALibrate:FRAMe:LiBell<quoted string><HL>
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Query

Returned Format

FRAMe:MEMory?

:CALibrate: FRANe :MEMory?

The query returns the state of the frame calibration write-protect switch.

[:CALibrate:FRAMe :MEMory]{PROTected |UNPRotected}<NL>

Command

FRAMe:STARt

:CALibrate: FRAMe : STARt

Starts the annual calibration on the ingtrument mainframe.

6.7



https://www.manualsplus.com/

Caliration Commands

Query

Returned Format

<time>>

< delta.temp>

FRAMe:TIME?

:CALibrate: FRAMe : TIME?

The query returns the date, time and temperature at which the Iast full frame
calibration process was completed.

[:CALibrate:FRAMe:TIME] <time> <HL>

Is in the format DI MMM YY HH:MM <delta_temp>

Is the difference bhetween the current temperature and the temperature when
the Jast calibration was done. For example, <delta_temp: might be:
-5¢

16C
~12C

Command

<value>

Query

Returned Format

OUTPut

:CALibrate: 0UTPut <value>

Sets the de level of the calibrator signal output through the front-panel CAL
CONNector.

Is a dc level value in voits.

:CALibrate: GUTPut?

The guery returns the current de level of the calibrator cutpus.

[:CALibrate:0UTPut] <value>
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Command

Returned Format

PLUGin:ACCuracy

:CALibrate:PLUGIn: ACCuracy{SLOTL | SLOT2 | SLOT3 | SLOT4}

Returns the plug-in calibration status. It will return UNKNOWN if the plug-in
is not calibrated or unknown.

[:CALibrate:PLUGin: 4CCuracy}{SLOT1 | SLOT2 | SLOT3 | SLOT4}

Command

PLUGIn:CANCel

:CALibrate:PLUGin: CANCel
Fquivalent to pressing the front-panel Cancel sofikey when in the Calibrate
Plugin menu, This command cancels the calibration on a selected slog
(plug-in).

Command

PLUGIin:CONTinue

:CALibrate:PLUGLin: CONTinue

Equivalent to pressing the front-panel Continue softkey when in the Calibrate
Plug-in menu. This command continues the calibration on a selected slot
(plug-in).
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PLUGIn:DONE?

{luery :CALibrate:PLUGin : DONE?

The query returns the pass/fail status of the last plug-in calibration.

Returned Fermat [ CALibrate : PLUGIN: D{}NE:} {1 l O}
PLUGIn:MEMory?
Query :CALibrate :PLUGin:MEMory? {SLOTH}

The query returns the gfate of the plug-in memory write-protect switch for
the selected slot. The switch must be in the UNPRotected state in order to
calibrate the plug-in, or to program the module serial number. If no plug-in is
present in the selected slot, the message Empty Slot is returned.

Returned Format [:CALibrate:PLUGin:MEMory] {PROTected|UNPRotected}<NL>
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PLUGIin:OFFSet

Comerand :CALibrate:PLUGin:0FFSet {CHANZ | CHAN2 | CHAN3 | CHAN4}
Initiates an offset calibration on the selected channel, The selected channel
st be an optical chanmel.
Example HP-IB sequence for offset cal:
10 OUTPUT 707;":CAL:PLUG:0FFS CHAN1™
20 OUTPUT 707" :CAL:PLUG: CONT"
30 END
PLUGIn:OPOWer
Command :CALibrate: PIUGIn : OPOWer
Sets the optical power level for an optical channel plug-in calibration. This
command should oniy be used for plug-ins with an optical channel.
Example 10 QUTPUT 707;'":CAL:PLUG:0POW 500E-6"

20 EED
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Command

Examgple

PLUGINn:OPTical

:CALibrate:PLUGIn:0PTical {CHAN1 | CHANZ | CHAN3 | CHAN4Y,
[Wi310 | Wis50 | udef]

Initiates an O/F calibration on the selected channel. The selected channel
must be an optical channel. The wavelength reflaction after the channel
selection is optional and showid generally not be specified. The only time the
wavelength should be given is to overwrite the factory O/E calibration.

The following sequence of commands perform an optical channel calibration
on optical channel 1.

10 GUTPUT 707;":CAL:PLUG:0PT CEHAN1M

20 GUTPUT 707;":CAL:PLUG:OWAV 1340E~-3"
30 QUTPUT 707;":CAL:PLUG:CONT"

40 OUTPUT 707;":CAL:PLUG:OPOW S00E-6"
50 DUTPUT 707;'":CAL:PLUG: CONT"
<discenmect all inputs>

60 QUTPUT 707;'":CAL:PLUG:CONT"
<connect laser to channel 1>

70 OUFPUT 707;'":CAL:PLUG: COWT"

80 END

Command

Example

PLUGIn:OWAVelength

:CALibrate:PLUGIn: OWAVelength <wavelength>
Sets the optical wavelength for an optical channel measurement, This
command should only be used for plug-ins with an optical channel.

10 OUTPUT 707;":CAL:PLUG:OWAV 1340E-9"
20 END
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Guery

Returned Format

< value >

< delta_temp>

PLUGIn:TIME?

:CALibrate:PLUGIin: TIMET {SLOTN}

The query returns the date, time and temperature at which the plug-in, in
slot N, was last calibrated. If no plug-in is present m the selected slot, the
message, Empty Slot, 1s refurned.

[:CALibrate:PLUGin: TIME] <value>

Is i the format DD MMM YY HEH:MM <delta_temp>

Is the difference befween the current temperature and the temperature when
the last calibration was done. For example, <delta_temp> might be:
~5¢

10C
-12C

Command

Example

PLUGIn:VERTical

:CALibrate:PLUGIn: VERTical {SLOT1 | SLOT2 | SLOT3 | SLOT4}

Initiates a vertical calibration on a selected slot. The specified slot should be
the first slot of a double-wide modyle.

HP-IB sequence for vertical calibration:

10 QUTPUT 707;":CAL:PLUG:VERY SLOTI"
<discennect all inputs>

20 gUTPUT 707;":CAL:PLUG:CONT"

30 END
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Command

Example

PROBe

iCALibrate:PROBe {CEAN 1 | CHAN 2 | CHAN 3 | CHAE 4}

Starts the probe’s calibration for the selected channel.

The following example starts the calibration for channel 1.

10 QUTPUT 707;":CALTBRATE:PROBE CHAN1M
20 ERD

Command

SAMPlers

:CALibrate:SiMPlers {DISable | ENABle}

Enables or disables samplers for service. (See Service Guide,)
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Command

< shew>

Query

Returned Format

SKEW

:CALibrate:SKEW {CHANnelN},<skew>

Sets the channel-to-channel skew factor for channel N. The numerical
argument is a real number in seconds which i3 to be added to the carrent
timebase position to effectively shift the position of CHANnel N's data in time.
It can be used to compensate for differences in the electrical tengths of input
paths due to cabling and probes,

Is & real number,

:CALibrate: SKEW? {CHANnelN}

The guery returng the current skew lactor

[:CALibrate:SKEW] <skew_ factor><NL>

Query

Returned Format_

< status>

STATus?

:CALibrate:STATus?

The query returns the calibration status of the instrument. These are nine,
comma-separated, 32-bit integers. The data are available from the front panel
via the Display Frame Calibration screen accessed from the Utility calibration
menu.

[:ChLibrate:3TATUs] <status>

<Frame Status>, <Slotl Vertical>, <8loti Trigger>, <Slot2 Vertical>,
<Siot2 Trigger>, <S8lot3 Vertical>, <8lot3 Trigger>, <Slot4 Vertical>,
<Slot4d Trigger>
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Channel Commands

The Channel subsystem commands control all vertical (Y axis) functions of
the instrument. The options for the channel subsystern commands vary,
depending on which plug-in vou are using.

The channel displays may be toggled on and off with the root level commands
VIEW and BLANK,

The Channel subsystem contains the following commands and queries:

AllToscale
BANDwidth
DMSPiay
FDESeription
Filller
FSELect
OFFSet
PROBe

o CALibrate
RANGe
SCALe
SKEW
UNTTs

o AlTenuation
o3 OFFSet

s WAVelength

® & 2 2 » B & B

# & ® ®

-
s
paNE
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Channe! Commands

Command

< number>

Example

AUToscale

:CHAEnel<number>:AUToscale

Evalyates the input signal and determines the optinmam vertical scale lor
displaying the signal.

The channel number represents an integer, 1 to 4, followed by an optienal
letter, A or B (CHAN] = CHAN1A). The integer s the slot in which the
channel resides. The letter is used to identify which of two possible channels
in the slot is being referenced.

The following example evaluates the input signal on channel 1.

16 OUTPUT 707;":CHANNEL1:AUToscale”
20 END

-3
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Command

<number>

Examgle

Query

Returned Format

Example

BANDwidth

:CHANnel<number> :BANDwidth {HIGE | LOW}

Controls the channel bandwidlh setting. When HIGH, the bandwidth is set to
the upper bandwidth limit. When LOW, a lower bandwidth setting is selected
in order to minimize broadband noise. See the plug-in manual for cutoff
frequency specifications.

The channel nunber represents an integer, 1 to 4, followed by an optional
letter, A or B (CHAN] = CHANIA). The integer is the slot tn which the
channel resides. The letter is used to dentity which of two possible channels
inn the slot is being referenced,

The following example sets the channel 1 bandwidth to “HIGI".

10 OUTPUT 707;":CHANNEL!:BANDwidth HIGH®
20 END

:CHAHnel<number>:BANDwidth?

The guery returns the state of the handwidth for the specified channel,

[:CHANnel<number>:BANDwidth] {HIGH | LOW}

The following example places the current setting of the channel bandwidth in
the string variable, Band$, and then prints the contents of the variable to the
controller’s screen.

10 DIM Limit$[50] ‘Dimension variable
20 0QUTPOT 707;":CHANNELL:BANDwidth?"

30 ENTER 707;Band$

4G  PRINT Band$

50 EHND
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Command

< number>>

Examgle

Buery

Returned Format

Example

DISPlay

:CHAKnel<number>:DISPlay {OK | 1 | OFF | O}

Sets the specified channel to ON or OFF

The channel number represents an integer, 1 to 4, followed by an optional
letter, A or B (CHAN1 = CHANIA), The integer is the slot ire which the
channel resides. The letter is used to identify which of two possible channels
in the slot is being referenced.

The following example sets channel 1 display to ON.

10 QUTPUT 707;"CHANNEL1:DISPLAY ON"
20 END

:CHA¥nel<number>:DISPlay?

The query returns the current display condition for the specified channel.

{:CHAlnel<number>:DISPlay} {1 | 0}

The following exampie places the current setting of the channel 1 display in
the string variable, Display$. and then prints the contents of the variable to
the controlier’s scraen.

10 DIM Display$[50] tDimension variable
20 OUTPUT 707;":CHABNEL1:DISPLAYT"

30 ENTER 707:Display$

40 PRINT Display$

50 EHD

-
s
o
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Query

Beturned Format

<R>>

< filter_deseription>

< numher:>

FDEScription
Requires firmavare revision A 04.00 and above.

:CHAlnel<number>:FDEScription?
The query returns the number of filters and a brief description of each filter
for channels with more than one internal low-pass filter

The filter description is the same as the softkey label for the control used to
select the active filter.

[:cHANnel<n>] <,filterl _description> <,filter2_description>

number of filters

XXX b/s:H
XXX is bit rate of filter
N is filter order

The channel munber represents an integer, I to 4, followed by an optional
letter, A or B (CHANL = CHAN1IA), The integer is the slot in which the
chanmnel resldes, The letter is used to identify which of two possible channels
in the slot is being referenced.

T:]
o
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Command

< pumbher>>

Example

Query

Returned Format

Example

Filller

:CHANnel<unumber>:FILTer {08 | 1 | OFF | 0}

Controls an internal low-pass filter, if one is present, in the channel
hardware.

The channel nwmber represents an integer, 1 to 4, followed by an optional
letter, A or B (CHANI = CHANI1A). The integer is the stot in which the
channel resides. The letter is used to identify which of two possible channels
in the slot is being referenced.

10 QUTPUT Y07;"CHANNEL1:FILTER O
2C END

:CEANnel<number>:FILTer?

The gquery returns the filter setting for the specified channel,

[:CHAlnel<number>:FILTer] {1 | ¢}

The Iollowing example places the current setting of the filter in the string
variable, Filter$, and then prints the contents of the variable o the
controller’s screet.

10 DIM Filter$[50] 'Dimension variable
20 QUTPUT 707" :CHANNEL1:FILTER?"

30 ENTER 707;Filter$

40 PRINT Filter$

5¢ END

-]
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Command

< number>

< filter_ number>

Example

Query

Returred Format

Example

FSELect

Requires firmavare vevision A.04.00 and above.

:CHAKnel<number>:FSELect FILTer <filter_number>

Selects which fitter is controlled by on/off for channels with more than one
internal low-pass filter,

The channel number represents an integer, 1 to 4, followad by an optional
letter, A or B (CHANL = CHANIA). The integer is the slof in which the
channel resides. The letter is used to identify which of two possible channels
in the slot is being referenced.

Integer 1 or 2

10 CUTPUT 707;"CHANNELL:FSELECY FILTERi"
20 EED

:CHAnel<number>:FSELect?

The query returns the current filter number for the specified channel,

[CEAnel <number> :F3ELect] {FILT <filter_number>}

The following exampie places the carrent setting of the filter in the string
variable, Filter$, and then prints the contents of the variable to the
controler’s screen.

10 DIM Filtexr$i50]

20 QUTPUT 707;"CHANNEL1:FSELECTT"
30 ENTER 707;Filter$

4G PRINT Filter$

5¢ EED
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Command

< numher>-

< offset value >

Example

Query

Returned Format

Example

OFFSet

:CHAllnel<numbey>:0F¥Set <offset valued>

Sets the voltage that is represented at center screen (2 division from botiom
Jor optical channels) for the selected channel, Offset parameters are plug-in,
probe, and vertical scale dependent.

The channel number represents an integer, 1 to 4, followed by an ontional
letter, A or B (CHAN! = CHANIA). The integer is the slot in which the
channel resides. The letter is used to identify which of two possible channels
i the slot is being referenced.

Offset value at center screen. Usually expressed in volts, but could be in
other measurement units, such as amperes, if you have specified other nnits
using the CHANnel:UNITs command.

The followlng example sets the offset for 2 plug-in to 125 m in the current
measurement units:

16 OUTPUT 70T;":CHANNEL1:0FFSET 125E-03"
20 END

:CHANnel<numbez>:0FFSet?

The query returns the current offset value lor the specified channel.

[CHANnel<number>:0FF3et] <offset value><NL>

The following exampie places the offsei value of the specified channel in the
string variable, Offset$, and then prings the contents of the variable to the
controller’s screen.

10 DI Gffset$[50]

20 OUTPUT 707;"CHANNEL1:OFFSET?"
30 ENTER 707;0ffset®

40 PRINT Uffsetd

50 END

et
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NOTE

When vou are recalving numeric datz into numeris varables, the headars should be turned off.
Dtherwise, the headers may cause misinterpretation of returnad data.

Command

< pumber>

< attenuation factor>

Example

PROBe

:CHANnel<number>:PROBe <attenuation factor>[,{RATio | DECibell}}

Sets the probe attenuation factor and, optionally, the units for the probe
attenuation factor.

The range of the probe attenuation factor is from 0.0001 to 10600600
and —80 dB to 120 dB. The reference constants that are used for scaling
the display factors are changed with this command, incduding automatic
measurements and trigger leveis,

The channel number represents an integer, 1 to 4 followed by an optional
letter, A or B (CHAN1 = CHANIA). The integer is the slot in which the
channel resides. The letter is used to identify which of two possible channels
in the slot Is being referenced.

A real number from 0.6001 to 1000060, or —80 dB to 120 dB representing the
orobe attenuation factor and depends on the units.

The following example sets the probe attenuation factor of channel 1 to 10
and the units o decibel,

1¢  OUTPUT 707;'":CHANNEL1:PROBE 16, DECY
26 END

710



https://www.manualsplus.com/

See Also

Query

Returned Format

Example

Chaane] Commands

For information on skew, see CALibrate commands.

:CHANnel<number>:PROBe?

The guery returns the current probe attenuation setiing for the selected
channel, and the units,

[:CHANnel<number>:PROBe]<attenuation>,{BAiTio | DECibel}<¥L>

The following example places the current attenuation setting for channel 1in
the string variable, Atten$, and then the program prints the contents.

10 DIM Atten$it0] Dimension variable

20 QUTPUT 707;":SYSTEM:HEADER OFF"

30 OUTPUT 7073 :CHANNELL:PROBET"

40 ENTER 707;Attend

50 PRINT Atten$
60 END

If you use a string variable, the query returns the attenuation value and the
factor (decibel o ratio). If you use an Infeger variable, the query returns the
attenuation value. You must then read the atteruation units info a string
variable,

Command

Example

PROBe:CAlLibrate

:CHAlnel<number> :PROBe:Cilibrate

Starts the probe’s calibration for the selected channel.

The following example starts calibration for Channel 1.

10 OUTPUT 707 ;" :CHANNEL1:PROBE : CALTBRATE"
20 ERND
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Command

< number>

< range value>>

Example

Query

Heturned Format

Example

RANGe

:CHANnel<number>:RilGe <range value>

Defines the full-scale vertical axis of the selected channel. It sets up
acquisition and display hardware to display the wavelorn: at a given range
scale. The values represent the full scale defloction factor of the vertical axis
in volts, These values change as the probe atienuation factor is changed.

The channel number represents an integer, 1 to 4, followed by an optional
letter, A or B (CHANT = CHANIA). The integer is the slot in which the
channel resides, The letter is used to identify which of two possible channels
in the slot is being referenced,

Full-scale voltage of the specified channel number. Available ranges are
dependent on the phug-in being used and attenuation factor,

The feliowing example sets the full-scale range for channel | to 500 mV.

10 gUTPUT 707;":CHANHELI1:RANGE BOOE-3“
20 END

:CHANnel<anumber>:BARGe?

The query returns the current full scale vertical axis setting for the selected
channet.

[:CHANmel<number>:RANGe]<range value><NL>

The following example places the current range value in the nmumber variable,
setiing, then prints the contents of the variable to the controller’s screen,

10 OUTPUT 767;':SYSTEM:HEADER OFF" !Response headers off
20 OQUTPUT 707;":CHANNEL1:RARGE?"

30 ENTER 707;Setting

40 PRINT Setting

50 END
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Command

< numher>

< scale value>

Example

Query

Returned Format

Examgple

SCALe

:CHANnel<number>:SCALe <scale value>

Dedines the vertical scale of the channel in units per division. This command
is the same as the front-panel channel scale.

The channel number represents an integer, 1 to 4, followed by an optional
letter, A or B (CHANT = CHANIA), The integer is the slot in which the
channel resides. The letter is used to identify which of two possible channels
in the slot is heing referenced.

Vertical scale of the channel in units per division.

The following example sets the scale value for channel 1 to 500 mV.

10

QUTPUT 707;":CHANNELL:SCALE 500E-3"

20 END

:CHANnel<number> :SCALe7

The query returns the current scale setting for the specified channel.

[:CHANnel <number>:SCALe] <scale vaiue><NL>

The following example places the current scale value in the nmnber variable,
Sefting, then prints the contents of the variable to the confroller’s sereen.

10
20
3¢
40
50

DUTPUT 707;":SYSTEM:HEADER OFF! 'Response headers off
DUTPUT 707;":CHANNEL1:SCALE?"

ENTER 707;Setting

PRINT Setting

ERD
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Command

< pumber>

Query

Returned Format

Example

SKEW

:CHANnel<number>: SKEW

Adjusts a channel in time relative to another channel. This is useful for
aligning channels relative to another and to account for different delays
through cables relative to the frigger

The channel number represents an integer, 1 to 4, foliowed by an optional
letter, A or B (CHANI = CHANILA). The integer is the slot in which the
channel resides. The letier is used to identify which of two possible channels
in the slot is being referenced.

: CHAllnel <numbexr>: SKEW?

Returns the current skew setting for the channel.

[:CHAEnel<pumber>:SKEW7] <skew_value><HL>

The following example sets the channel 1 skew, relative to the trigger to
360 ps:

10 0UTPUT 707;":CHANNELIL:SKEW 30CE-i2"
20 ERD
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Cemmand

< number>

Example

CGuery

Beturned Format

Example

UNITs

:CHANnel<number> :UNITs {VOLT | AMPere | WATT | UNKNown}

Aliows you to work in vertical units other than volts, The units command
changes the name of the Y-axis units from VOLT to AMP, WATT, or
UNKENown. The units are implied for other pertinent Channel comimands
(such as RANGe and OFFSet),

The channel number represents an integer, 1 to 4, followed by an optional
letter, A or B (CHANL = CHANIA). The integer is the slot in which the
channel resides. The letter is used to identify which of two possible channels
in the slot is being referenced.

The following example sets the units for channel 1 L0 amperes.

10 OUTPUT 767;":CHANNEL1:UNITS AMPERE"
20  END

:CHAnel<number>:UNITs7

The query returns the current units setfing for the specified channel.

[:CHANnel<number>:UNITs] {VYCGLT | AMPere | WATT | UNENown}<HL>

The following example places the vertical units for the specified channel in
the string variable, UnitsE, and then prints the contents of the variable (o the
controller’s screen.

10 DIM Unita$[50]

20 OUTPUT 707 :"CHANMEL1:UNITS?*

3¢ ENTER 707;Units$

40 PRINT Units$
5C END

-]
1
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Command

< number >

< attenuation>

Example

Ouery

Returned Format

Example

UNTITs: ATTenuation

: CHANnel<number> :UHITs:ATTenuation <attenuation>

Specifies a ratio that indicares how the unit specified in the
:CHANnel<number> UNTTs command relates to one volt.

The channel nunber represents an integer, 1 to 4, followed by an optional
letter, A or B (CIIANT = CHANIA). The integer is the slot in which the
channel resides. The letter is used to identify which of two possible channels
in the siol is being relerenced.

The maeber of volts per unit, such as volts/watt.

The following example specifies channel 1 units as watts and that the device
under test supplies the channel input with 30 volts for every wait.
10 OUTPUT 707;"CHANHEL1:UNITS WATT"

20 OUTPUT 707;"CHANNEL1:UNITS: ATTENUATION 30"
30 EED

:CHANnel <pumber> :UNITs:ATTenuation?

The query returns the number of volts per user specified units.

ECHANneI<number>: i ITs:ATTenuation]<attenuation>

The Tollowing example places the current unit attenuation value in the
rumber variable, Sefting, then prints the contents of the variable to the
controller’s screen.

10 OUTPUT 707;":SYSTEM:HEADER OFF" ‘Response headers off

20 OUTPUT 707;":CHANNEL1:UNITS:ATTENUATION?"

30 ENTER 707:Setting

40  PRINT Setting
E¢  ENRD
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Command

<numbher>

< offset>>

Example

Buery

Beturned Format

Example

UNITs:OFFSet

:CHANnel<number>:UNITs:0FFSet <cffset>

Specifies a constant value in volis that will be added to the signal to
compensate for any offset. For example, if the units are watts and the
measured signal has 0.5 volts offset at 0 watts, then the argument for this
cornmand should be —0.5 to ensure that 0 watts will appear at center screen
when CHANnel:OFFSet is set to 0.

The channel number represents an integer, 1 to 4, followed by an optional
letter, A or B (CHANT = CHAN1A). The integer is the slot in which the
channei resides. The letier is used to identify which of two possible channels
in the slot is being referenced.

The constant value in volis to be added to the measured signal.

The following example sets the offset compensation value for the assigned
units of channei 1to 0.1 vols,

10 QUTPUT 707;" :CHAKNELL:UNITS:0FFSET 0.1"
20 END

:CHANnel <number> :UNITs:0FFSet?

This query returns the current units offset value for the specified channel.

[:CHANnel<number> :UNITs:0FFSet] <offset>

The following exampie places the current unit offset value in the number
variable, Setting, then prints the contents of the variable to the controller’s
sereen,

10 DUTPUT 707;":SYSTEM:HEADER OFF" ‘Response headers off
20 OUTPUT 707;" :CHANNELL:UNITS:0FFSET?"

30 ENTER 707;Setting

40 PRIRT Setting

50 END
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Command

Query

Returned Format

Example

WAVelength

:CHANnelN:WAVelength {W1310 | W1550 | USER}

Sets the wavelength selection for optical channels. Two factory calibrations
have beern performed for 1310 am and 1550 nm. Invoke these calibrations
using Wi310 or W1550, respectively. One user-defined wavelength may

also be defined via the Channel Calibrate menu, The USER selection is only
valid if this user-defined calibration has been performed. The calibration will
request the wavelength that the USER choice corresponds to.

:CHAEnelN:WAVelength?

The query returns the currently selected wavelength for the channel,

[:CHANnelW:WAVelength! {W1310 | WiB50 | USER}

10
20
30
40
50

DUTPUT 707;":SYSTEM:HEADER OFF" 'Response headers off
DUTPUT 707;":CHABneli :WAVELENGTH?"

ENTER 707;:Setting

PRINT Setting

END
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Disk Commands

The Disk subsystem commands perform the disk operations as defined wmder
the sk menu. This allows storage and retrieval of wavelorms, setups and
pixel memory, as well as, formatting the disk.

The flenames used for files are compatible with DOS. They consist of up to
8 characters for the name with a 0 1o 3 character extension separated by a

“.7 (dot). File names are all uppercase but can be entered in either upper or

lowercase and will be forced to uppercase internally. Valid characters are:
A-Z, 0-9, . (the underscore character}.

NOTE

The filename must be enclossd in quotes,

The Disk subsystem contains the following commands and queries:

*» DELete
DiRectorv?
FORMat
LOAD
STORe

. & ®* @
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Bisk Commands

Command

< filename >

Example

DELete

:DISK:DELete "<filename>"

Deletes a file from the disk. An error is displayed on the screen if the
requested file does not exist.

A DOS compatible filename. p to 8 characters with a 3 character extension.

1¢ O9TPUT 707;":DISK:DELETE "“FILEL.SET"""
20 EED

Query

Returned Format

<directery>

<type>-

< gize>

< date>

<time>

DIRectory?

:DISK:BIRectory?

The query retuwrns the divectory listing of the currently instalied disk. Each
entry is 65 bytes long, inciuding a carriage return and line feed,

[:DISK:DIRectory} <directory>

List containing <hlel. ext> <type> <size> <date> <thme> for each entry.

{SETUP | WAVEFORM | WF_TEXT | PIXEL | TIFF | GIF | SUMMARY
| PCX | PCL | EPSOE | MASK | DATABASE | DUS | ASCII | IBPRG}

Is an inleger,
In the format DD MMM YY

In the format HH: MM

8-3
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FORMat
Formats a disk in the drive. It is assuwmed that the disk that is Lo be formatted
is in the drive when the command is issued.

Example 10 QUTPUT 707;7:DISK:FORMAT"

20 END

Command 1DISK:LOAD "<filename>"{,<destination>]}
Rastores a setup, a waveform, a mask, a database, or a pixel memory from
the gisk. The type of file is determined by the filename suffix, if one is
present, or by the destination field if one is not present. The database may
ondy be loaded in internal format.

< fitename > DOS-compatible filename. Up to 8 characters with 0 to 3 character extension.
Either .wav, msk, .wdb, .tx§, .pix, or .set may be used as a sufiix after the
filename. For a database, the fle suffix must be wdb. I ne file suflix is
specified, the default is .wav.

< destinatien™> {WMEMoryd | SETup | PMEMoryl | DATAbase | MASK}
The maxirogm size of txt waveforms iz 128K points. Up to two waveform
memories may be used when loading in a .txt file for records exceeding 64K
points. Up to four waveform memmories can be used if the file is in internal
format.

Example 10 OUTPUT 767;":DISK:LOAD *“"FILEL.WAV*"  WMEM1"

20 END



https://www.manualsplus.com/

Disk Commands

Coemmand

< spurce >

< numhber>

<filename >

< format>

Example

STORe

:DISK:STORe <sourcer, "<filename>"[,<format>]

Stores a setup, a wavelorm, a database, a mask, or pixel memory to the
disk. The filename does not include a suffix. The suffix is supplied by the
instrument depending on: the souree and file format specified. The database
may only be saved In internal format.

{CHAlnel<number> | FUNCtionN<number> | WMEMory<number> | SETup | PMEMoryl
| HISTogram | DATabase | FFT | HMASK}

For channels: 1, 2, 3, or 4, optionally followed by A or B.
For functions: 1 or 2.

For wavelforms: 1, 2, 3, or 4.
Is an MS—[')(,)S®-com§)a£ibl@ name of the file up to 8 characters long.

{TELT [,<¥VALues> | <VERBose>} | IKTernall}

NOTE

The format field is for waveforms, the default is INTernal. in TEXT mode, v valuss may be specified
so that only the y values ere stored. YERBose i the default in which v values and the waveform
preamble is stored. See the Waveform commands chapter for information on tonverting data to values.

1¢ QUTPUT ¥O07;":DISK:STORE SET,""FILEL1.SET""
2¢ END



https://www.manualsplus.com/

Disk Eommands



https://www.manualsplus.com/

Display Commands



https://www.manualsplus.com/

Display Commands

The Display subsystem commands control the display of data, markers, text,
graticules, and the use of color.

The display mode is selected by the ACQUIRE:TYPE command and the
number of averages is selected by the ACQUIRE:COUNT comunand.

The Display subsystem contains the following commarnds:

+ ASSign

« CGRade

o LEVels?

COLumn

DATA

DCOLor (Defauit COLor)
DWAVeform {Draw WaVeform)
FORMat

(zRATicule

INVerse

LINE

MASK

PERSistence

ROW

SCOLor (Set COLor)
SOURce

STRing

TEXT

e & & » & & ® & ¢ s e >

<D
h
o
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Bisplay Commeands

Cammand

< number >

Example

Query

Returned Format

Example

ASSign

:DISPlay:ASSign {CHANnel<number> [ FUNCtion<number> |
WMEMory<number> | FFT},{UPPer | LOWer}

Assigns the specified wavelorm, function, or F¥T to the specified portion of
the waveform area on the gereen. This conunand has no efiect when the
graticule format is single,

For channels: 1 through 4, optionally followed by an A or B.
For functions: 1 or 2.

For waveform memories: 1 to 4.

The following exampie assigns channel 1 to the upper portion of the
instrument screern.

10 SUTPUT 707" :DISPLAY:ASSIGHN CHARNEL® ,UPPERY

20 END

:DISPlay: ASSign? {CHAlnel<number>|FUNCtion<number> |
WMEMory<number> | FFT}

The query returns the portion of the waveform area where the specified
waveiorm is displayved or was last displaved # 1t is not currently on screen.

[:DISPlay:ASSign? {CHANnel<number>|FUNCtion<number>|
WMEMory<number> | FFT} {UPPer |LOWer}<HL>

The following example returns the portion of the waveform area where the
channel 1 waveform resides to the string variable, Setting$, then it prints the
contents of the variable to the controller’s screen.

10 DIH Setting$ls0] !Dimension variable
20 OUTPUT 707;":DISPLAY;ASSIGN? CHANEEL1"

30 ENTER 707;Setting$

40 PRINT Setting$

50 END

8-3
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Command

Examgle

Query

Returned Format

CGRade

:DISPlay:CGRade {ON | 1 | OFF | ¢}
Sets the color-graded display on or off.

When in the color-graded display mode, all signals are mapped into a
database and shown with different colors representing varving number of
hits in a pixel. “Connected dots” and “high-resolution” display modes are
disabled when the color-graded display is on.

The instrument has three features that use a specific database. This database
uses a different memory ares than the waveform record for each channel.
The three features that use the database are histograms, mask testing, and
color-graded display, When any one of these three features is tured on,

the instrument starts building the database. The database is the size of the
graticide area, which is 256 pixels high by 451 pixels wide. Behind each pixel
is a 16-bit counter. Each counter is incremented each time a pixel is hit by
data from a channel or function. The maximum count {saturation) for each
counter is 63,488, You can check to see if any of the counters is close to
saturation by using the DiSPlay:CGRade:LEVels? query. The color-graded
display uses colors to represent the number of hits on various areas of the
digplay.

The default color-grade state is off,

The following exaraple sets the color-graded display on.

10 gUTPUT 707;":DISPLAY:CGRADE OH"
20 END

:BISPlay: CGRade?

The query returns the current color-grade state,

[:DISPlay:CGRade] {0N | OFF} <HL>

9-4



https://www.manualsplus.com/

Example

Display Commands

The following example returns the current color-grade state,

10 DIM Setting®I50] !Dimension variable
20 QUTPUT 707;":DISPLAY:CGRADE?™

30 ENTER 707;Cgraded

40 PRIET Cgrade$

5G  END

Query

Returned Format

< colgr fermat>>

Examgple

CGRade:LEVels?

:DISPlay:CGRade: LEVels?

The guery returns the range of hits represented by each color, Fourteen
values are returned, representing the minimam and maxinrum count for each
of seven colors, The values are returned in the following order:

Greatest intensity color minimum
Greatest intensity color maximum
Next greatest intensity color miniynum
Next greatest infensity color maximum

Least intensity color minimum
Least intensity color maximum

* 5 & & & & o

[:DISPlay:CGRade:LEVels] <color format><NL>
<intensity color min / max> is an integer value from 0 to 65535,

The following example gets (ke range of hits represented by each color and
prints it on the controller screen. ’

10 DIM Setting$[50] 'Dizension variable
20 OUTPUT 707;":DISPLAY:CGRADE:LEVELST"

30 ENTER 707;Cgrade$

40 PRINT Cgraded

50 END
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Command

<valus>

Example

Query

Returned Farmat

Example

COLumn

:DISPlay: COLumn <value>

Specifies the starting column for subsequent DISPlay:STRing and
DISPlay: LINE comimands.

An integer, 0 fo 81, representing the starting column for subsequent STRING
and LINE commands. The entire viewing area of the screen is divided into
28 rows by 82 colummns, so your text can be written anvwhere on the sereen.

The following example sets the starting column for subsequent
DISPlay:STRing and DISPlay:LINE commands to column 10.

10 OUTPUT 707;':DISPLAY:COLUMN 10"
20 END

:DISPlay:COLumn?

The query returns the column where the next DISPlay:LINE or
DISPlay:STRing starts.

[:DISPlay:C0Lumn]} <value><EL>

The following exarople returns the current column setting to the string
variabie, Setting$, then prints the contents of the variable to the controller's
screen,

10 DIM Setting$[50] Dimension variable
2G  QUTPUT 707 ;" :DISPLAY:COLUMN?"

30 ENTER 707;Setting$

40 PRINT Setting$

50 END

9-6



https://www.manualsplus.com/

Display Commands

Command

< Binary_ block_data>

Pixel Format

DATA

:DISPlay:DATA <binary_block.data>

Writes waveform data to the pixel memory of the instroment (PMEMory 1)
The DATA command is followed by a block of binary data that s transferred
from the controlier t¢ the pixel memory in the instrument.

Data in the IEEE 4588.2 definite block format,

The data that is output by this command is the displayed data from the
waveform: display area (inside the graticule) of the instrument CRT. When
using the INSPLAY:DATA command, the information is output as bytes of pixel
data. The waveform display area s 451 pixels horizontally by 256 pixels
vertically, Each pixel row is divided into 58 bytes, of eight bits each, as
shown in the following figure.
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The last

Fow at

BNTE BYTE 2 BYTE 58
— K\ Y \\
f I I 5 - . =
P77 . P
v v v
[.TTE 54 l'l"\"-i' 538 g
EYTH (§=]

BYTE 14545

A

54T W0 3
CRT Pixel Data

Bata Butput Format The pixel plane is 14,848 bytes representing the waveiomna display portion
of the display. The waveform dispiay portion is from and including the
top graticule line, to and inclading the botsom graticule line, as well as all
information inside the graticale. The first 58 bytes of data that are output
correspond to the top row of the wavelorm dispiay. The next 58 bytes are
the second row of the waveform display, the third 58 bytes correspond to the
third row, and so on. The data is output in rows until the 256th pixel row of
data Is sent. The 256th row corresponds to the bottorm graticule line of the
waveform display area.
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OQuery

Beturned Format

Bisplay Commands

Each of the pixel rows contain 451 pixels that are sent in 8-bit bytes, and

256 rows of pixel data are sent. Each row is sent as 58 bytes. There are

13 unused bits in each row, becanse b8 bytes times § bits equals 464 bits

per row. 206 rows of data are sent, so 58 bytes times 256 rows eguals

14,844 bytes sent for each screen of data. The 13 snused bits in each row are
off-screen, and must be sef, 1o zere when sending data to display.

:DISPlay:DATAY

The query returns waveiorm data from the pixel memory of the instrument.
The query causes the mstrument to cutput pixel data from the pixel memory.
The query also follows the IEEE 488.2 definite block formiat.

This instrwment has one pixel memory,

f:DISPlay:DATA] <binary_block_data><KL>

Command

Example

DCOLor (Default COLor)

:DISPlay:DCOLox

Returns the screen colors (o the predefined colonmnap.

“This example sends the DCOLor command.

10 QUTPUT 707;":DISPLAY :DCOLORY
20 END

9-9
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DWAVeform (Draw WAVeform)

Command :DISPlay:DWAVeform {FAST | ¢BUTs | HRESolutiecn}

Sets the waveform draw mode o FASL, Connected DOTs, or High RESolation.
This command has no effect when the color-graded display is on.

Example This exanple sets the waveform draw mode to high resolution.
10 OUTPUT 707;":DISPLAY:DWAVEFORM HRESOLUTIGN®
20 EED '

Query :DISPlay:DWAVeform?

The query returns the current waveform draw mode.

Example The following example places the current seffing for the waveform draw
mode in the string variable, Setting$, then prints the contents of the variable
to the controller's screen,

10 DIM Setting$[50] iDimension variable
20 DUTPUT 707;":DISPLAY:DWAVEFORM7Y

30 ENTER 707;Setting®

40 PRINT Settingd

50 END
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Command

Example

fQuery

Returned Format

Examgple

FORMat

:DISPlay:FORMat {SINGle | 1 | DUAL | 2}

Sets the number of graphs. Sending “17 or SINGle sets the number of graphs
to 1. Sending “27 or DUAL sets the number of graphs to 2. Fach graph
defines a separate graticule area within the waveform display area.

Eight divisions are used for the full scale range in both format modes,

Waveforms can be assigned to each area of the screen with the
DISPLAY: ASSIGN commmand.

The following example sets the number of graphs to 2.

10 GUTPUT 707;":DISPLAY:FORMAT DUAL"
20 EHD

:DISPlay :FORMat?

The query returns the current number of display areas on the screen.

[:DISPlay:FORMat] {1 | 2}<HL>

The following example places the current setting for the display format in
the string variable, Setting$, then prints the contents of the variable to the
controller’s screen,

10 DI¥ Setting$[50] !Dimension variable
20 OUTPUT 707;":DISPLAY:FORMAT?T"

30 ENTER 707;Setting$

40 PRINT Setting$

50  END
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Command

Example

Query

Returned Format

Example

GRATicule

1DISPlay:GRATicule {GRID | FRAMe}

Selects the type of graticule that i digplayed.

The Tollowing exampie sets up the background of the instrument’s display
with a frame separated inte major and minor divisions.

16 OUTPUT 707;":DISPLAY:GRATICULE FRAME"
206 END

:DISPlay:GRATicule?

The query returns the type of graticule currently dispiayed.

[:DISPlay:GRATicale] {GRID | FRAMe}<HL>

The following example places the current setting of the display graticule in
the string variable, Setting$, then prints the contents of the variable to the
controller's screen,

10 DIM Setting3l50] iDimension variable
20 OUTPUT 707;":DISPLAY:GRATICULET!

30 EHWTER 707;Setting$

40 PRINT Setting$

50 END

C9-12
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Command

Example

Query

Returned Format

Example

INVerse

:DISPlay:INVerse {0N | 1 | OFF | 0}

Determines whether or net text sent with the DISPlay:LINE or
DISPlay: STRing comanand will be written with the INVERSE attribute. If the
inverse atiribute is on, the text i wriltten in inverse video.

The following example turns the inverse attribute on for future DISPlay:LINE
and DISPlav:STRing cormands.

16 OQUTPUT 707;":DISPLAY:INVERSE oW
26 EKD

:DISPlay:INVerse?

The gquery raturns the current state of the DiSPlay:INVerse command.

[:DISPlay:IN¥Verse] {1 | O}<NL>

The following example places the current setting of the inverse attribute in
{he string variable, Setting$, then prints the contents of the variable to the
controlier’s screen.

10 DINM Setting$[50] 'Dimension variable
20 OUTPUY 707;":DISPLAY:INVERSET"

30 ENTER 707;Setting$

40 PRINT Setting$

50 END

9-13
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LINE
Eﬂmmand :DISPlay:LII\iE "'<String>"
Writes a quoted string parameter to the screen, starting at the location
apecified by the DISPlay:ROW and DISPlay: COLumn commands,
<string> Any zeries of ABCI characters enclosed in quotes.
Example “The following example writes the message Test 1 to the screen, starting at
the current row and column location.
10 DUTPUT 707;":DISPLAY:LINE ""TEST 1n¢n
20 EHD
Texi may be written up to colwmn 81. If the characters in the string
parameter do not fill the line, the rest of the line is blanked. If the string is
longer than the space available on the current line, the excess characters are
discarded. In any case, the ROW iy incremented and the COLumn remains
the same. The next DISPlay:LINE command will write on the next line of the
dispiay. After writing line 27, the last line in the display arca, the ROW is
reset to .
MASK
Command :DISPlay:MASK <mask_value>

Inhibits the instrument from writing o selected areas of the sereen. The
mask parameter is an 8-bit integer in which each bit controls writing to an
arca of the screen. A “07 inhibits writing to the area represented by the bit,
a “1" enables writing to that area.

9-14
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< mask_valee>

Examgle

Query

Returned Format

< mask._value>

Examgple

Display Eemmands

An integer, 0 1o 205, representing the areas of the sereen that will be masked
off to inhibit the instrument from writing to them, as defined in the table
below.

The foliowing exareple inhibits the menu area (bit 6) [rom being wrliten to by
the instrment.

16 OUTPUT 707;":DISPLAY:MASX 191"
20 ERD

:DISPlay :MASKY

The guery returns the current value of the mask.

{:DI8Play:MASK] <mask_value>

An integer, 0 1o 255, representing the areas of the sereen that are masked off
to inkibit the instrument, from writing to them. Refer to the foliowing table.

Display Byte Mask

Bit Weight Screen Area Affected
7128 Unused

B 64 Menu Area inight sidef

g 37 Time Base Seale Ares lgreticuls framel

4 16 Measuremen: Area (bettom five iinesi

3 8 Gratcule Area

2 4 Unused

1 2 Swws Lines (sacond row

a 1 Advisory Arss [message focation, 1op row

The following example returns the current value of the mask to the string
variable, Value$, then prints the contents of the variable to the controlier’s
SCreen.

16 DIM Value3$[50] 'Dimension variable

20 OUTPUT 7C7;'":DISPLAY:MASK?"
3¢ ENTER 707;Value$

9-15
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40 PRINT Value$
5O END

Text sent with the DISPlay:LINE and DISPlay:STRing commands, or with the
SYSTerm: ISP command, is not affected by this command.

The purpose of the command is to allow HP-IB text to be written anywhere
on screen and (o prevent the instrument from overwriting the text through
1ts normal operation.

When an area that has been masked off is unmasked, the instrument
Imnediately redraws that area with the information that would normally
appear in that area, [f any area of the screen is masked off, then full screen
text windows, such as Help, System Configuration, and Calibration status
will not be displayed when they are selected (such as with the MENUHELP
command).

The DISPlay:MASK parameters are niot reset with a *RST common command.
The mask value is reset to 255 whenever a remote-to-local transition oeccurs,

9-16
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Coemmand

< value>

Example

Query

Returned Format

Example

PERSistence

:DISPlay:PERSistence {MIFimum | INFinite | <value>}
Sets the display persistence. The parameter for this command can be either
MINIMUM (zero persistence), INFINITE, or a real number from 0 to 46.4,
representing the persistence in seconds.

A real number, 0 to 40.0, representing the persistence in seconds.

The following example sets the persistence to infinite.

16 OUTPUT 707;":DISPLAY:PERSISTENCE INFINITE"
20 END

:DISPlay :PERSistence?

The guery returns the current persistence value.

[:DISPLay:PERSistence] {MINimum | IKFinite |<value>}<NL>

The foliowing exampie places the current persistence setting in the string
variable, Setting$, then prints the contents of the variable to the controller’s
Screen,

10 DIM Setting$i50] 'Dimension variable
20 OUTPUT 707,;":DISPLAY:PERSISTERCE?"

30 EHNTER 707;Setting®

40  PRINT Setting$

50 END

9-17
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Command

< row_number >

Example

Query

Returned Format

Example

ROW

:DISPiay:ROW <row_number>

Specifies the starting row on the screen for subsequent DISPlay: STRing

and DISPlay:LINE commands. The row number remaing constant until
another DISPlay: ROW command is received, or the row is incremented by the
IHSPlay: LINIS command.

An integer, 0 to 27, representing the starting row for subsequent
DISPlay:STRing and DiSPlay:LINE commands. The entire screen viewing area
is divided into 28 rows by 82 columns, so vour text can be written anywhere
On the screen.

The following example sets the starting row for subsequent DISPlay:STRing
and DISPlay:LINE commands to 10,

10 QUTPUT 707;":DISPLAY:ROW 10"
20 END

:DISPlay:ROWT

The guery returns the current value of the row.

[:DISPlay:ROWI <row_number><HL>

The following example places the current value for row in the string variahble,
Setting$, then prints the contents of the variable to the controller’s screen.

10 DI¥ Setting3[50] {Dimengion variable
20 OUTPUT TOT;":DISPLAY:ROW?"

30 EETER 707;Setting$

40 PRINT Setting$

50 END

9-18
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Command

< celor_name>

SCOLor

DISPlay:8C0Lor <color_named>,<hue>,<saturation>,<luminocsity>

{PLUGin1 | PLUGIn2 | SWForms | TOVerlap | WMARker | MARKer
| GRATicule | TBEGd | ERRor | ADVisory | STATus | KCONtrol
| MFRGd | MBKGd | MOUTline | MHILight | MSHadow | MBBKgd
| MBFRgd | DLABel | DEi..DB7}

Changes the colors used on the display of the instrument. The
:DISPlay:DCOLor command restores the colors to their factory default
settings.

The database colors, DB, .DB7, can be changed only when the eplor-graded
display is on. See the DISPlay:CGRade command.

The color names are defined as follows:

Color Names

Coler Kame Befinition
PLUGIn® Used for waveforms acquired from sfot 1 and for the function 1 waveform,
PLUGIn2 Used for waveforms scquired from slot 2 and for the fanction 2 wavaform.
SifForms Saved waveforms. Used for wavetorm and pixe! memeoriss.
TVeriap The trace everlap color. Shown where waveforms of different colors overlap.
WhMARker Timehase window marker. Also used for waveform masks and waveform mask coordinae
systarn markers.
MARKer General purpase markers {waveform markess, trigger lavel, histagrams, and so onl.
GRATicule Waveform zrea graticule.
TBKGd Trace hackground celor. The backgraund color i the graticuls arae.
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< hue>

<sgaturation>

< luminosity >

Example

Display Commands

Coler Names (continued}

Color Name Definition
ERRar Error messages. Typically used for messages displayed above the graticus area.
ADVisory Advisory messages. Usad for text displayed above the graticuls area.
STAfus Status messages displayed abova the graticule.
KCONtraf Knob cantral indicater color. Usad te indieste controt to which knoh is slaved,
MFRGH Menu foreground.
MBKGd Menu background and graticule border.
MO ine Meny outling and screen background outside the graticule area,
MHIEight Menu highlight colar and edges of graticule border.
MSHadow Menu shedew color. Used to give menu graghics a 3-dimensional look.
MBBigd Memary har background goler,
MBFRgd Memery ber foreground color, The eolor of the memary bar above the gratiouls.
i ABel User-dsfined display labels.
051.087 The seven ranges of pixel counts for the colar-graded display,

An integer, 0 to 100, that determines the graduation of color. As the hue
aumber increases, the selected color cyeles through the color spectrum.
There iz no difference between hue 0 and hue 160,

Aninteger, 9 to 100, that selects the percentage of the pure color that gets
mixed with white. Zero is white and 100 is the maximum saturation of the
selected color

An integer, G to 100, that determines the brightness of the selected hue, Zero
is black and 100 is the maximum brightness.

The foilowing example sets the hue to 58, the saturation to 70, and the
luminosity to 90 for the markers. .

10 OUTPUT 707;":DISPLAY:SCOLOR MARKER,50,70,90"
20 ENB
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fuery :DISPiay:S5C0Lor? <color name>

The query returng the hue, saturation, and luminosity for the specified color

Returned Fermat [:DISPlay:SC0Lor] <color_name>,<bue>,<saturation>,<lumincsity><NL>

The following example places the current settings for the graticule color in
the string variable, Setting$, then prints the contents of the variable to the
controller’s screen.

10 DIM Setting$[50] 'Dimension variable

20 QUTPUT 707;":DISPLAY:SCOLOR? GRATICULE"

30 ENTER 707;Setting$

40 PRIET Setting$
50 END

Example
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Command

Example

Buery

Returned Format

Example

SOURce

:DISPlay:S80URce PMEMoryil

Specifies the destination or source for the DISPlay:DATA command and query.
Pixel memory 1 (PMEMORY!) is the only source available for this command.

The following example selects Pixel memory 1 as the display source,

10 GQUTPTT 707;":DISPLAY:SGURCE PMEMORY1"
20 END :

:DISPlay:S80URce?

The guery always returns PMEMory1.

[:BISPlay:S0URce] PMEMoryi<iL>

The following example places the current selection for the display source in
the string variable, Setting$, then prints the contents of the variable to the
controlier’s screen,

10 DIM Betting$ibol !Dimension variable
20 QUTPUT 707;*:DISPLAY:SOURCE?"

30 ERTER 707;Setting$

40 PRINT Setting$

50  END
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Cemmand

< string>

Example

STRing

:DISPlay:STRing "<string>"

Writes fext to the screen of the instrument. The fext is written stariing at
the current row and column setfings. If the colwymn Tonit i reached (81), the
excess text is discarded. The DISPlay:STRing command does not inerement
the row value; however, the DISPlay:LINE command does.

Any series of ASCII characters enclosed in guotes.

The following example writes the message Example 1 to the instrument’s
display starting af the current row and cohumn settings.

10 OUTPUT 707;":DISPLAY:STRING ""Example 177"
20 END

Command

Example

TEXT

:DISPlay:TEXT BLANY

Blanks the user text ared of the screen. The user text area includes rows
O through 27, columns O through 81,

The following example blanks the user text area of the instrument's screen.

10 OQUTPUT 707;":DISPLAY:TEXT BLARE"
20 END
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'FFT Commands

The FFT subsystemn commands tarn on, scale, and set the FFT ({ast Fourier
transform} to particular windows. Other FF'T commands are located in the
Function and Measure subsysterms.

DISPlay
FREGQuency
MAGNHY
MSPan
OFFSet,
RANGe
SOURce
WiNDow

. ¢ & & & & 8 @
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GCommand

Example

Query

Beturned Format

DISPlay

:FFT:DISPlay {ON | 1 | OFF | O}

Turns the FFT function on and off.

The following example twmg on the FFT display:
16 OUTPUT TOT;":FFT:DISPLAY ON*

20 END

SFFT:DISPlay”

The guery returns the current setting of the FE'T display.

[:FFT:DISPlay]l {1 | OJ<EL>
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Command

<frequency_value >

Example

Query

Returned Format

Example

FREQuency

:FFT:FREQuency <freguency_value>

Sets the center frequency value of the FFT display when MAGNIfy is on.
Magnify is turned on and off with the FFT:MAGNity command.

A frequency from 0 Hz to 1.0 times the unmagnified span.

The following example sets the FFT center frequency value to 25 MHz.

10 GUTPUT 767;":FFT:FREQUERCY 25E6"
20 ERD

(FFT:FRE(Quency?

The query returns the current center frequency value of the FFT seb with the
command.

[:FFT:FREQuency] <frequency_value>><NL>

The following example places the current setting of the center frequency
value of the FFT in the string variable, Setting$. then prints the contents of
the variable to the controller’s screen.

10 DIM Setting$[50}

20 QUTPUT 707;":FFT:FREQUENCY?!
30 ENTER 707;Setting$

40 PRINT Setting$

50 END
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Command

Example

Query

Returned Format

Example

MAGNify

:FFT:MAGHify {0 | 1 | OFF | 0}

Turng the magnification mode of the FFT on and off. When magnify is on,
changing MSPAN and FREQuency results in software magnification of the
display, The hardware setup is not changed.

1¢ OUTPUT 707;":FFT:MAGNIFY O"
2¢ END

sFFT:MAGHiLfy?

The guery returns the current setting of the magnification mode.

[:FFT:MAGHIfy] { 1 | O}<HL>

The following exampie places the current setting of the magnify mode in
the string variable, Setting$, then prints the contents of the variable to the
controlier’s screen.

10 DIM Setting$i50]

20 SUTPUT 707;" :FFT i MAGNIFY?"
30 ENTER 707;Setting$

40 PRINT Setting$

50 EHD
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MSPan

Lommand (FFT:MSPan <magnify_span_value>
Sets the span when magnify is on. Magnify is controlied with the
FFT:MAGNIfy commrand. MSPAN causes software magnification of the FFT
display. The hardware setup is not affected.

<magnify_span_vailue> Span frequency in Hertz. Allowable values range from 1 to 1/200 Fz plus the
vatue of (vnmagnified) SPAN.

Exaniple The following example sets the FFT magnily span value to 25 MHz.,
10 DUTPUT 707;":FFT:MSPAN 25F6"
20 EED

uuery :FFT:MSPan?

The query returns the current setting of the magnify span valtue.

Returned Format [:FFT:MSPan] <magnify_span_value> <HL>
Example The following example places the current setting of the magnify span value in

the string variable, Setting$, then prints the contents of the variable to the
controller’'s screen.

10 DIM Setting$(50]

20 GUTPUT 707;":FFT:MSPANT"
30 ENTER 707;Setting$

40 PRINT Setting$

5O END

10-6
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Command

< pffset_value>

Query

Heturned Format

OFFSet

(FFEGFFSet <offset_walue>

Sets the dBm offset value represenied at the cenfer of the screen for the FFT
display. This command controls software magnification of the FFT display. It
does not affect the hardware settings.

Offset value in dBm.

(FET:0FFSet?

The query returns the offset value.

[«FFT:0FFSet} <offset_walue><ilL>



https://www.manualsplus.com/

FFT Commands

Command

Ouery

Heturnad Format

Examgle

RANGe

:FFT:RANGe <range_value>

Sets the vertical range value for the FI'T This conunand controls soltware
scaling of the 'FT display. The hardware settings are not affected.

Full-scale vertical range in dB.

JFFT:RAEGeT™

The guery returns the current vertical range setting for the FFT

[:FFT:RAKGe] <range_value><HL>

The following example places the carrent setting of the range value in the
string variable, Setfing$, then prints the contents of the variable to the
controller’s screen.

10 DIM Setting$[50]

20 OUTPUT 707;":FFT:RARGE?"
30 ENTER 707;Setting$

40 PRINT Setting$

50 EHND

10-8



https://www.manualsplus.com/

FFT Commands

SOURce

Command :FFT:80URce {CHANnel<smumber> | FUNCtion<aumber> |
YHEMory<number> | <float_value>}

Seiects the source for the FET.
< numher> For channels: 1, 2, 3, or 4.
For functions: 1 or 2.

For waveform memories: 1, 2, 3, or 4.

Example The following program sets the FFT source to channel 1.
10 OUTPUT 707;":FFT:SOURCE CHANNELL"®
20 END

uuerv :FFT:S0URce?

The query returns the current source setting for the FFT.

Returned Format [:FFT:300Rce} {CHANnel<number> | FUNCtion<number> |
WHENory<number> | <fleoat_value>}<HL>

10-9
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Command

Query

Returned Format

Examgple

WINDow

:FFT:WINDow {RECTangular | HANNing | FLATtop}

Sets the window type for the FI'T The II'F function assumes that the time
record repeats, Unless there is an infegral number of cycles in the sampled
waveform in the record, a discontinuity is created at the end of the record.

This Introduces additional frequency components about the actual peaks.
This s referred to as spectral leakage. In order to minimize spectral leakage,
windows that approach zero smoothly at the beginning and end of the record
are ernployed as [iers to the FI7IK

Each window is useful for certain classes of input signals.

The RECTangular window is essentially no window, all points are muitinlied
by 1. The RECTangular window is usefut for transient signals and signals
where there are an iniegral nember of cycles in the time record. The
HANNIng window is useful for frequency resoiution and general purpose use,
It is good for resolving two frequencies that are close together or for making
frequency measurements, The FLATtop window is best for making acourate
amplitude measurements of frequency peaks.

FFT:WIlDow?

The query reiurns the current window for the FFT.

L:FFT:%WINDow] {RECTangular | HANNing | FLATtopl}

The following example places the current sefting of the window in the string
variable, Wind$, then prints the contents of the variable to the controlier’s
screen,

10 DIM Wind$[50]

20 OUTPUT 707" :FFT:WINDOW?"
30 ERTER 707;Wind$

40 PRINT Wind$

50 EKD

10-10
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Function Commands

The Function subsystem defines swo functions, function 1 and function 2.
The operands of these two functions can be any installed channels in the
instrument, waveform memories | through 4, function, or a constant.

The Function subsystem contains the [ollowing commands and queries:

ADD
BWLimit
DiFFerentiate
DISPlay
DIVide

FPT

o FREQuency
o MAGNity

e MSPan

o WINDow

¢« FI'TMagnitude
o HORizontal

r POSition

s & & 5 » 8

INTegrate
INVert
MAGNify
MAXiroum
MINimtrs
MULTiniy
OFFSet
ONLY
RANGe
SUBTract
VERSUS
VIERTical
o OFFSet

® ¢ & & o & & 5 & b e P
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The vertical scaling and offset functions can be controlled remotely using the
RANGE and OFT'SET commands in this subsystem. The horizontal scaling
and delay values of the functions can be gbtained using the XRANGE and
XPOSITION gueries in this subsystemn.

If a channel is not on and is specified as an operand, then that channel is
acauired. If the operand waveforms have different record lengths, then the
function takes the shorter of the two,

f the two operands have the same time scates, then the resulting function
has the same time scale. If the operands have different time scales, then

the resutting function has no valid time scale, since operations are done
based on waveform record position and the time relationship of the daga
records is not considered. When the (ime scale is not valid, delta time pulse
parameter measurements have no meaning and the unknown result indicator
is displayed on screen.

Constant operands take on the same time scale as the associated waveiorm
operand.
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ADD

Cemmand (FUNCtion<number>:ADD <operand>,<operand>

Defines a function that takes the algebraic sum of two defined operands.
< numher> An integer, 1 or 2, representing the selected function.

<gperand>> {CHANnel< > | FUECtionl | WMEMory< > |<float_value>}
Where < > is as follows:
For channels: 1, 2, 3, or 4, optionally followed by A or B.

For waveform memaortes: 1, 2, 3, or 4.

NGTE

Function 7 may use Function 1 s an aparand, but Function 1 may nof use Funstion 2 as an onerand. |

Example The [otlowing example sets up function 1 to add channel 1 to channel 2.
10 BUTPUT 707;":FUNCTIONI:ADD CHANNEL1,CHANNELZY
20 END
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Command

< number >

< operand >

Example

BWLimit

FONCtion<pumber> :BWLimit <operand>,<coperand>

Tarns on the handwidth Hmit filter function. This function may be performed
on wavelorms to Himit the bandwidth of the signal. This function is useful for
TBR/TDT applications where the accuracy of normalization is not required to
simulate a bandlimited signal through a device under test.

Aninteger, 1 or 2, representing the selected function

{CHANnel< > | FUNGtionl | WMEMory< >}
Where < > is as follows:
For channeis: 1, 2, 3, or 4, optionally followed by A or B

For wavelorm memories: 1, 2, 3, or 4.

The following example sets up function 1 to twrn on the bandwidth limit filter
function for channel I

10 OUTPUT 707" :FUNCTION1:BWLIMIT CHANNEL1"
20 END
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DIFFerentiate

Eemmand :FURCtion<number>:DIFFerentiate <operand>

Computes the discrete derivative of the defined operand’s waveform.
< number> An inieger, 1 or 2, representing the selected function.

<gperand> {CEﬁlNHSE( > l FUNCtionl ' MMOIY< > |<f102ﬂ:_value>}
Where < > ig as follows:
For channels: 1, 2, 3, or 4, optionally followed by A or 3.

For waveform memories: 1, 2, 3, or 4.

Example The following exaraple sets up function 2 to take the discrete dervivative of the |
signal on channel 2,
10 OUTPUT 707;":FUBCTTON2:DIFFERERTIATE CHANEEL2"
20 END
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Command

< number>

Example

Query

Returned Fermat

Example

DISPlay

:FUNCtion<number>:DISPlay {0H | 1 { OFF | 0}

Turng the selected function on and off.
An integer, 1 or 2, representing the selected fanction,

The following example turass function 1 ¢n.

10 OUTPUT 707" :FUNCTION1:DISPLAY ON"
20 END

FURCtion<number>:DISPlay?

The query returns the state of the specified fanction.

[:FUNCtion<number>:DISPlayl {1 | O}<EL>

The following example places the current state of function 1 in the string
variahle, Setting$, then prints the contents of the variable to the controller’s
SCTreen.

10 DIM Setting3$[50] 'Dimension variable
20 OUTPUT 707 ;" :FUNCTIONL:DISPLAY?"

30 ENTER 707;Setting$

40 PRIET Setting$

50 END
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DIVide

Comimand :FUHCtion<number>:DIVide <operand>,<operand>

Defines a function that divides the first operand by the second operand.
< number> Arninteger, 1 or 2, representing the selected function.

< pperand > {CHANnel< > | FUNCtionl | WMEMory< > |{<float _value>}
Where < > is as foliows:
For channels: |, 2, 3, or 4, optionally followed by A or B,

For waveform memeries: 1, 2, 3, or 4.

Example The following exampie sets up function 2 to divide the signal on channel 1 by |
the signal in waveform memory 4.

10 GUTPUT 707 ;":FUNCTIONZ:DIVIDE CHANNELI1,WMEMORY4"™
20 EED
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Command

< number>

< center_frequency
_value>

Query

Returnad Fermat

FFT.FREQuency

FUlCtion<number>:FFT:FREQuency <center freguency_value>
Sets the center frequency for the FFT when magnify is on. Magnify is turned
on and off with the FFT:MAGNify cormmand.
[function number 1 or 2.
Value in Hertz.
:FURCtion<number> :FFT:FREQuency?

The query returns the center lrequency value when magnilv is on.

[:FUNCtion<number>:FFT:FREQuency] <center_frequency_value><HL>

Command

< pumher >

Query

Returned Format

FFT:MAGNify

1FUNCtion<number>:FFT:MAGNify {{ON | 1} | {OFF I 03}

nables the magnification mode.

Function number ] or 2.

FUNCtion<number>:FIT :MAGHify?

The query returns the cuarrent state of the magnification mode.

[:FUNCtion<number>:FFT:MAGHify] {1 | OX<NL>
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FFT.:MSPan

Command :FONCtion<number>:FFT:MSPan <magnify_span_value><NL>
Sets the span when magnify is on. Magnify is tuwrned on and off with the
FI'T: MAGNIfy comrnand.

< numher Function number 1 or 2.

< magnify_span_valee> Span frequency in Herlz.

fluery :FUNCtlon<number> :¥FFT:MSPan?

The gquery returns the current span value when magnifly is on.

Returned Format [:FUNCtion:FFT:MSPan] <magnify_span,_value><HL>
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Command

<numher>

Example

Query

Returned Format

Example

FFT:WINDow

:FUNCt ion<number>:FFT:WINDow {BECTangular | HANNing ! FLATtop}
Sets the window type for the FF'T funciion.

The FFT function assumes that the time record repeats. Unless there is

an integral number of cycles of the sampled wavelorn In the record, a
digcontinuity is created at the beginning of the record. This introduces
additional frequency components into the spectrum about, the actual peaks.
This is referred to as spectral leakage. In order o minimize spectral leakage,
windows thai approach zero smmoothly at the beginring and end of the record
are emploved as filters to the FI'Is. Each window is useful for certain classes
of input signals.

The RECTanguwlar window is essentially no window; all points are multiplied
by 1. The RECTangular window is useful for transient signals and signals
where there are an integral namber of ¢ycles in the time record. The
HANNing window is useful for frequency resolution and general purpose use.
It is good for resolving two frequencies that are close together or for making
frequency measurements. The FLATtop window is best for making accurate
amplitude measurements of freguency peaks.

Fanetion nwnber 1 or 2.

16 OUTPUT 707;":FUNCtion<number>:FFT:WINDow RECTangular
20 EED

FUNCtion<number>:FFT:WINDow?

The guery returns the current selected window for the FFT function.

[:FUNCtion<number>:FFT:WilDow} {RECTangular | HANNing] FLATtop}<NL>

10 BIM WND$[501

20 QUTPUT 707;" :FURCTION1:FFT:WIKDCOW?
30 ENTER 707;WHD$

40 PRINT WND$

50 EED
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Command

Query

FFTMagnitude

:FURCt ion<number>:FFTHagnitude <operand>

Computes the fast Fourier transform of the specified channel or memory. The
FFT takes the digitized time record of the gpecified channel or memory and

transforms it to the frequency domain.

:FUNCtion<number>:FFTHagnitude?

The query returns the frequency domain for the specified channel or memory.
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Cammand

< number>

Query

Returned Fermat

Examgle

HORizontal

(FUNCt ion<mumber>: HORizontal {T80urce | MAKuall

Sets the horizontal tracking to either Track SOurce or MANual.

The HORizontal cemmand also inciudes a subsystem consisting of the
following comemands and gueries:

¢ POSition

s RANGe

An integer, 1 or 2, representing the selected fanction.

FUNCtion<pumber>:HORizontal?

The query returns the current horizontal scaling mode ¢of the specified
function.

[:FUNCtion<number>:HORizontall {TSOurce IMAKual}<NL>

The following example places the current state of horizental tracking of
function 1 in the string variabie, Setting$, then prints the contents of the
variable to the confroller’s screen.

10
20
30
49
50

DI¥ Setting$[50] Dimension variable
OUTPUT TO7;":FURCTIONL:HORIZONTAL?Y

ENTER 707;Setting$

PRIET Seiting$

END
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Command

< number -
< pesition_value >

Query

Beturned Format

Example

HORizontal:POSition

:FUNCEion<number> :HORizontal :PUSition<position_valuer

Sets the time value at center screen for the selected function.
Function number 1 or 2.

Position value in time.

(FUHCtion<pumber>:;HORizontal:P(SitionT

The query returns the current time value at center screen of the selected
function,

[:FUNCtion<number>:HORizontal :PUSition] <position><iL>

The following example places the carrent horizontal position setiing for
function 2 in the numeric variable, Value, then prints the contents to the
controller’s screesn.

10 GUTPUT 707;":SYSTEM:HEADER OFF* 'Response headers off
20 QUTPUT TO7;":FUNCTIONZ:HORIZONTAL:POSITION?"

30 ENTER 707;Value

40 PRINT Value

50 END
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HORizontal:RANGe

Command (FUNCtion<number>:HCGRizontal:RANGe<range_value>

Sets the current time range for the specilied function.

< number> Function ngmber 1 or 2.
< range_value > Width of screen in current x-axis units {usuaily seconds).
Buery FUNCtion<number>:HORizontal:RANGe?

The query returns the current time range setting of the specified function.

Beturned Format £:FUNCE ion<number>:HORizontal :RANGe] <range><HL>

Example The following example places the current horizontal range setting of
function 2 in the nwmeric variable, Value, then prints the contents to the
controller’s screen.

10 OUTPUT 707;":SYSTEM:HEADER OFF" 'Response headers off
20 QUTPUT 707;" :FUNCTIONZ :HORIZONTAL :RANGE?"

30 ENTER 707;Value

40 PRINT Value

50 EKD
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[NTegrate

Command :FUNCt ion<pumber>:INTegrate <operand>
Defines a function that computes the integral of the defined operand’s
waveform,

< number> An integer, 1 or 2, representing the selected function.

< gperand > {CHANnel< > | FUNCtioni | WMEMory< > |<float_value>}

Where < > is as foliows:
For channels: 1, 2, 3, or 4, optionally followed by A or B.
l'or waveform memortes: 1, 2, 3, or 4,

Example The following example sets up function 1 fo compute the integral of
waveform memcry 2.

10 OUTPUT 707" :FUNCTION1: INTEGRATE WMEMORY3™
20 ERD
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INVert

Cammand :FUNCtion<number>:I¥Vert <operand>

Defines a function that inverts the defined operand’s waveform by
multiplying by —1.

< nutnber> An integer, 1 or £, representing the setected function.

<gpe;’and> {CHANRel< > | FUNCtioni | WMEMory< > {<float value>}
Where < > ig as follows:
For channels; 1, 2, 3, or 4, optionally followed by A or B,

For wavelorm memories: 1, 2, 3, or 4.

Example The foliowing example sets up function 2 to invert the signal on channe 1.

10 OQUTPYUT 707;":FUNCTIONZ:INVERT CHANNEL1"
20  END
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MAGNify

Command (FURCtion<number>:MAGNify <operand>

Defines a function that is a copy of the operand. The magnify function is a
software magnify. No hardware settings are altered as a result of using this
fanetion. It is useful for scaling channels, another function, and memories

with the RANGE and OFFSET commands in this subsystem.

Magnify performs the same operation as the "ONLY” operator and is the
preferred operator of the two. “ONLY” is included in this instrument for
cornpatibility with previous instruments.

< number> An integer, 1 or Z, representing the selected funetion.

<operand>> {CHAlnel< > | FUECtion! | WMEMory< > [<float_value>}
Where < > is as follows;
For channels: 1, 2, 3, or 4, optionally followed by A or B.

For wavelorm memories; 1, 2, 3, or 4.

Example The following exampie creates a function (function 1) that is a magnified copy
of channel 1.

10 OUTPUT 707;":FUNCTION1:MAGNIFY CHANKEL1"
20 END
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Command

< npumher>

< aperand>

Example

MAXimum

:FUNCtion<number>:MAXimum <operand>

Defines & function that computes the maximum value of the operand
waveform in each time bucket.

Aninteger, 1 or 2, representing the selected function.

{CHANnel< > | FUNCtionl | WMEMory< > |<float._value>}
Where < > ig as follows:
For channels: 1, 2, 3, or 4, optienally lollowed by A or B.

Tor waveform memories: 1, 2, 3, or 4.

The following example sets up function 2 to compuie the maximum of each
time bucket for channel ZA.

16 OUTPUT 707;":FUNCTIONZ:MAXIMUM CHANNELZA"
20 END
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Command

< numher>

<operand>

Example

MINimum

(FUNCtion<number>:MINimum <operand>

Defines a function that computes the minimum of each time bucket for the
defined operand’s wavelor.

An integer, 1 or 2, representing the selected function.

{CHAlNnel< > { FUNCtionl | WMEMory< > |<float_value>}
Where < > is as follows:
For channels: 1, 2, 3, or 4, optionalty followed hy A or B,

For wavelorm memories: 1, 2, 3, or 4.

The following exampile sefs up function 2 to compute the minimurm of each
tiree bucket for channel 48,

16  OUTPUT 707;* :FUNCTIONZ :MINIMUM CHANNEL4B"
20 END
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Command

< numhber>

< operand >

Exampie

MULTiply

:FURCtion<number> :MULTiply<operand>,<cpsrand>

Defines a function that algebraically multiplies the first operand by the second
operand.

Aninteger, 1 or 2, representing the selected funciion.

{CHANnel< > | FUNCtionl | WMEMory< > |<flcat_value>}
Where < > is as follows:
For channels: 1, Z, 3, or 4, optionalty followed by A or B.

For waveform memories: 1, 2, 8, or 4.

The following example defines a function that multiplies channel 1 by
waveform memory 1.

10 OUTPUT 707;" :FUNCTIONI:MULTIPLY CHANREL1,WMEMORY:L"
20 END
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Command

< number=>

< offset. value >

Examgple

Buery

Retirned Format

Example

OFFSet

FUNCtion<number>: OFFSet <offset_value>
bets the voltage represented at the center of the screen for the selected
function. The offset is limited to being within the vertical range that can be
represented by the function data.

Aninteger, t or Z, representing the selected function.

The offset value is limited t¢ being within the vertical range that can be
represented by the function data.

The following example sets the offset voltage for function 1o 2 mV,

10 OUTPUT 707;":FUNCTIOND:OFFSET 2E-3v
20 END

FUNCt ion<pumber>:O0FFSet?

The query returns the current offset value for the selacted function,

[:FURCtion<number>: 0FFSet]<offset_value><EL>

The following example places the current setting for offset on function 2 in
the numeric variable, Value, then prints the resuit to the controller’'s screen.

10 OUTPUT 707;":SYSTEM:HEADER 4FF" !Response headers off
20  OUTPUT 707;":FUKCTIONZ2:8FFSET?"

30 ENTER 707;Value

40 PRINT Value

50 ERD

11-22


https://www.manualsplus.com/

Funetior Commands

NOTE

When receiving numaric data into numeric variables, turn off the headers. Otherwise, the headers may
gause misinterpretation of returned data,

Command

ONLY

;FUNCtion<number>:GNLY <operand>

Defines a function that takes a copy of the original operand. It is similar to
the MAGNIFY command, It is useful for sealing channels, another function,
and memories with the RANGE and OFFSET cormmands in this subsystem.

NOTE

Thae ONLY command is provided for compatibiiity with previgus instruments. MAGNIFY is the preferred
methed for naw programs.
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< numhber >

< operantd >

Example

Functicr Commands

An integer, 1 or 2, representing the selected function.

{CHANnel< > } FUNGCtionl | WMEMory< > |[<flocat,_value>}
Where < > is as follows:
For channels: 1, 2, 3, or 4, optionaktty followed by A or B

For waveform memories: 1, 2, 3, or 4.

The following example creates a function (function 1) that is a copy of
channel 1.

10 QUTPUT 707 ;" :FUNCTIONL:0NLY CHANNEL:"
20 END
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RANGe

Command FURCt ion<number>:RANGe <full_scale_range>
Diefines the full scale vertical axis of the selected function.

< number> Az integer, 1 or 2, representing the selected function.

< full_scale range>> Full-scale vertical range.

Example The following example sets the full scale range for fanction 1 to 400 mV.
10 QUTPUT 707;":FUNCTIONI:RAKGE 400E-3"
20 ERD
ngry (FUNCt ion<number> :RANGe?
The query returnsg the current full scale range setting for the specified
Tunction.
Returned Format [:FURCt ion<number>:RAKGe] <full scale_range><HL>
Examgle The following example places the current range setting for function 2 in the
numeric variable, Value, then prinis the contents to the controller’s screen.
10 GUTPUT 707;":SYSTEM:HEADER OFF" !Response headers off

20 OUTPUT 707;":FUBCTIONZ:RANGE?"
30 EBTER 70T7;Value

40 PRINT Value

50 END
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SUBTract

Cammand :FUNCtion<number>:SUBTract<cperand>,<operand>

Defines a function that algebraically subtracts the second operand from the
first operand.

< nemhber>> An integer, 1 or 2, representing the selected function.

<eperand>> {CHAHnei< » | FUNCtionl | WMEMory< > [<float_value>}
Whare < > is as follows:
For channels: 1, 2, 3, or 4, optionally followed by A or B

For waveform memories: 1, 2, 3, or 4.

Example The following example defines a functien that subtracts waveform menory 1
frorm channel 1,

10 QUTPUT 707;":FUNCTIODN1:SUBTRACT CHANNEL1,WMEMORY1"
20 END
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Command

< numher >

< operand>>

Example

VERSus

:FUNCt ion<number>: VERSus<eoperand> ,<operand>

Defines a function for an X versus Y display. The first operand defines
the v-axis and the second defines the x-axis. The y-axis range and offset
is initiaily equal to that of the first operand and can be adjusied with the
RANGE and OFFSET commands in this subsysterm.

An integer, 1 or 2, representing the seiected function.

{CHANnel< > | FUNCtionl | WMEMory< > i(<float_valued>}
Where < > is as follows:
For channels: 1, 2, 3, or 4, optionally followed by A or B.

For waveform memories; 1, 2, 3, or 4.

The following example defines function 1 as an x versus y display. Channel 1
is the x-axis and waveform memory 2 is the y-axis,

16 OQUTPUT 707;":FUONCTIGHI1:VERSUS WMEMGRYZ,CHARNEL 1Y
20 END
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Command

< pumber>

Query

Returned Format

Example

VERTical

(FUNCtion<number>: VERTical {TSOurce | MA¥ual | AUTO}

Sets the vertical scaling mode of the specified function to either Track SOurce,
MANual, or AUTO. Whether yvou use TSOurce or AUTO depends on the
function definition. TSOurce should be used with the operators MAGNify and
VERSus. AUTO should be used with all others. However, the instrument wil
accept either TS0urce or AUTO for functions that actually use “awto” on the
front panel and will put the function info the autoscaling mode. The VERTIical
command also contains a subsystem consisting of the following commands
and queries:

e OFTFaet
s+ RANge

An integer, 1 or 2, representing the selected function.

:FUNCtion<number>: VERTical?

The guery returns the current vertical scaling mode of the specified function,

[:FUNCtion<number>:VERTicall {TSDurce | MANuwal |AUTO}<KL>

The following example places the current state of the vertical tracking of
function 1 in the string variable, Setting$, then prints the contents of the
variabie to the controller’s screen.

10 DIM Setting$[50] 'Dimensicn variable
20 QUTPUT 707;":FUNCTIONI:VERTICALT"

30 ENTER 707;Setting$

40  PRIET Setting$

50 END
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Function Commands

Command

< number>

< offset_value>

Query

Beturned Format

Example

VERTical:OFFSet

FUNCtion<number>:VERTical :OFFSet<cffset, value>

Sets the voltage represented at center sereen for the selected function.
Function number 1 or 2,

The offset value is lanited only to being within the vertical range that can be
represenied by the function data.

(FUNCticn<number>:VERTical:0FFset?

The query returns the current offset value of the selected function.

[:FUNC:tion<number>:VERTical:DFFset]<offset_value><NL>

The following example places the current offset setting for function 2 in the
numeric variable, Value, then prints the contents to the controlier’s screen.

10 QUTPUT TO7;':SYSTEM:HEADER OFF" 'Response headers off
20 OUTPUT 707;":FUNCTIONZ: VERTICAL :OFFSETT"

30 ENTER 707 :Value

40  PRINT Value

50 ERD
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Function Commands

Command

< numhbesr>>

< full_scale_range>

SBuery

Beturned Format

Example

VERTical:RANGe

:FUNCtion<number>:VERTical :BANGe<full scale_range>

Defines the full-scale vertical axis of the selected function.
Function number 1 or 2.

The range may be expanded until there are no fewer than 32 g-levels on the
SCTreell.

:FUNCtion<uumber>: VERTical :RAlGe?

The guery returns the current range setting of the specified function.

[:FUNCtion<number>:VERTical:RAKGe]<range><NL>

The following example places the current vertical range setting of function 2
in the numeric variable, Value, then prints the contents to the controller’s
screen,

16 QUTPUT 707;":SYSTEM:HEADER OFF" {Response headers off
20 OUTPUT 707;":FUNCTION2:VERTICAL:RANGeT?"

30 ENTER 707;Value

40 PRINT Value

5¢ EKD
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Hardcopy Commands

The Hardeopy subsystem commands set various parameters for printing the
screen. The print sequence is activated when the root level command PRINT
is sent,

The Hardeopy subsystem contains the lolowing cormands:

o ADDRess

o AREA

+ BACKground

» DESTination

s DEVice

o FACTors

o I'FEed (Form Fled)
e FllLename

e LENGth

« MEDia
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Hardcopy Commands

Coemmand

< address>>

Example

Guery

Returned Format

Example

ADDRess

:HARDcopy: ADDRess <address>

Sets the address for the printer when printing to an HP-IB printer.
The address must be & legal HP-IB address, 0 to 30.

The following exampie sets the hardcopy destination to HP-IB address &,

10 OUTPUT 707;":HARDCOPY:DESTINATIGH HPIB'<R>
20 OUTPUT 707;":BARDCOPY:ADDRESS 87"
30 EHB

:HARBcopy: ADDRess?

The querv returns the current HP-IB printer address,

[:HARDcopy: ADDRess] <address>

The following example sets the HP-IB address of the hardcopy destination and
prints it on the controller. screen:

10 QUTPUT 707;" :HARDCOPY:ADDRESS?"<R>
20 ENTER 707;Hard_ address

30 PRINT Hard_address

40 END
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Hardcopy Commands

Commantd

Example

Guery

Returned Format

Example

AREA

:HARDcopy: AREA {GRATicule | SCReen | FACTors}

Setects which data from the screen is to be printed. When GRATicule is
selected, the data in the graticule area of the screen is printed. When SCReen
is selected, the entire screen is printed. When FACTors is selected, only the
text description of the current setup is printed.

The setup factors can be turned on and off using the HARDcopy:FACTors
command when either GRATIcule or SCReen is selected as the area for
printing.

The following example selects the graticule dala for printing.

10 OUTPUT 707;":HARDCOPY:AREA GRATICULE"
20 END

:HARDcopy : AREAT

The guery returns the current setting for the area of the screen to be printed.

[:HARDcopy:4REA] {GRATicule | SCReen | FACTors}<NL>

The following example places the current selection for the area to be printed
in the string variable, Selection$, then prints the contents of the variable to
the controller’s screen.

10 DIM Selection${b0] 'Dimension variable
20 OUTPUT 707;":HARDCOPY:AREA?"

30 ENTER 707;8¢lection$

40 PRIBT Selection$

50 END
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Hardeopy Commands

Command

Examyple

Query

Beturned Format

Exampie

BACKground

:HiRDcopy:BiCKground {WHITe | MORMall}

Controls the background color of the graticule area of an HP PaintJet printer.
It is only valid when the destination printer is an HP PaintJet, In NORMal,
the selected screen color is used for that area. In WHITe, the background area
ig forced to white (the color of the printer paper),

The following example setects white as the backgound color.

10 QUTPUT 707 ;" :HARDCOPY:BACKGROUND WHITE"
20 EHD .

:BARDcopy :BACKground?

The query returns the selected setting of the background cclor,

[:HARDcopy:BACKground}l {WHITe | NORMall<HL>

The following example places the current selection for print destination in the
string variable, Selection$, then prints the contents of the variable to the
contreller's screen.

10 DIM Selection$[50] Dimension variable
2¢  0YTPUT 767" :HARDCOPY BACKGROUED?

3¢ ERTER 707;Selection$

40 PRINT Selection$

50 END
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Hardeapy Commands

Command

Exampie

Guery

Returned Format

Example

DESTination

1HARDcopy:DESTination {CENTronics | HPIB | DISK}

Selects the destination for printing. The options are HPIB, CENTronics, and
the Internal DISK.

NOTE

When printing TEE GIF, or PCX files, tha enly choice of destination is DISK.

The following example selects HPIB as the print destination.

10  CQUTPUT 707;":HARDCOPY:DESTINATION HPIB™
20 ERD

:HARDcopy:DESTination?

The query returns the current destination for printing.

[:BARDcopy:DESTination] {CENTronics | HPIB | DISK}I<NL>

The following example places the current selection for print destination in the
string variable, Selection$, then prints the contents of the variable to the
controtler’s screern.

10 DIM Selection$[5¢] iDimension variable
20 QUTPUT 767" :HARDCOPY:DESTINATION?

30 ENTER 707:Selection$

40 PRINT Selecticn$

50 END
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Hardeopy Commands

Command

Example

Guery

Returned Fermat

Example

DEVice

:HARDcopy:DEVice {THINkjet | PATNtjet | LASerjet | EPSon |
TIFF | CTIFE | GIF | FCX | DJS0O ¥ DJB40 | DJBBO | DJIG60
BWPaintjet | BWDeskjet}

Selects the outpat format. When TIFF, CTiFE, GIF, or PCX are selected, the
only destination available is DISK. To get data in the TIFF, CTIF, GIF, or PCX
format, use the root level PRINt command. The HARDcopy: DESTination DISK
cominand can be used to store the data on disk in any of the above formats.

The following example sets up the output format for an HP Laserlet printer.

1G  QUTPUT 707;":HARDCOPY:DEVICE LABERJET"
20 ERD

:HARBcopy :DEVice?

The query returns the current cutpul lormat selection.

[:HARDcopy:DEVicel {THIHkjet | PAINtjet | LASerjet | EPSon |
TIFF | CTIFf | GIF | PCX | DJ50G0 | DJ540 | DJS50 | DJB60O |
B¥Paintiet | BWDeskjet}<HL>

The following example places the current selection for the hardcopy cutput
format in the string variable, Setection$, then prints the contents of the
variable 1o the controller’s screen.

10 DIM Selection$[50] 'Dimension variable
20  GUTPUT 707;" :HARDCOPY :DEVICE?!

30 ENTER 707;8clection$

40 PRINT Selection$

50 END
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Hardcopy Gommands

Command

Example

Guery

Returned Format

Examale

FACTors

:HARDcopy :FACToxrs {0 | 1} | {OFF | 0}

Determines whether the instrument setup factors will be appended o screen
or graticule images.

The following example turng on the setup factors,

10 QUTPUT 707;":HARDCOPY :FACTORS ON"
20 FRD

:HARDcopy :FACTors?

The query returns the cyrrent setup factors setting.

[:HARDcopy:FACTors] {1 | O}<REL>

The fellowing examnple places the current setting for the setap factors in
the string variabie, Setting$, then prints the contents of the variable to the
controller’s screen.,

16 DIM Setting$i50] 'Dimension variable
26 OUTPUT 7C7;":HARDCOPY:FACTORST!

30 ENTER 707;Setting$

406  PRINT Setting$

5¢ END
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Hardeepy Commands

Command

Example

Guery

: Returned Format

Example

FFEed (Form FEed)

:HARDcopy :FFEed {08 1 1} | {OFF | 0}

Sets the form feed option. it is set to ON, a formfeed will occur at the end
of the hardcopy; otherwise, the page will scroll up by 4 lines.

The following example furns the form feed option on.

10 OUTPUT 707;":BARDCOPY:FFEED ON“
20 END

:HARDcopy : FFEed?

The query returns the current setup of the form feed option setting.

[:HARDcopy:FFEed] {1 | O}<iL>

The following example places the current setiing for the setup factors in
the string variabie, Setting$, then prints the contents of the variabie to the
controller’s screen.

10 DIM Setting$[50] !Dimension variable
20 OUTPUT 707;":RARDCOPY:¥FEED?"

30 ENTER 707 ;Setting$

40 PRINT Setting$

5O END
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Hardeopy Commands

FiLename

Command :HARDcopy:Fllename <string>

Specifies the filename when printing files 1o the disk,

<string> Any series of ASCI characters (A to Z, 0 to 9, and, _ (underscore}) enclosed
m guotes and up to 8 characters. The appropriate suffix will be autormatically
appended.
Example The following example sets the flensue for printing to “CAPTURE.”
¢ OUTPUT 707:":HARDCOPY:FILENAME '*"CAPTURE"'"<R>
20 END
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Hardcopy Commands

Command

Example

Query

Returned Fermat

Example

LENGth

:HARDcopy: LEEGth {ENGLish | 11} | {METRic | 12}

Sets the length of the paper to either ENGLish (11 incheg) or METRIc
(12 Inches). The longer paper 1s meiric size A4

The following exampte sets the hardcopy length to 11 inches.

10 gUTPUT 707;":HARDCOPY:LENGTH EEGLISH"
20 END

:HARDcopy : LENGth?

The query returns the current paper length setting.

[:HARDcopy:LENGthl {EEGLish | METRic}<NL>

The following example places the current setting for the paper length in
the siring variable, Setting$, then prints the contents of the vanable to the
controller’s screen.,

10 DIM Setting$[50] Dimension variable
20  OUTPUT T07;":HARDCOPY:LENGTHT"

30 ENTER 707;Setting$

40 PRINT Setting$

50 END
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Hardcopy Commands

Cemmand

Example

Query

Returned Format

Example

MEDia

+HARDcopy:MEDia {PAPer | TRANsparency}

Sets the speed of the printer. When TRANSPARENCY is selected, the printer
prints the data twice, which makes the contents of the paper ook darker and
slows down the printing process. This command applies only to HP PaintJet
and color Deskdet printers.

The following example sets up the printer for printing on paper.

10
20

0UTPUT 707;":HARDCOPY:MEDIA PAPER"
EKD

:HARDcopy :MEDia?

The guery returns the current media setling.

[:HARDcopy:MEPial {PAPer | TRAEsparency}r<BEL>

The following example places the current setting for printer speed in the
siring variable, Speed$, then prints the contents of the variable to the
controller’s screen.

1¢
26
30
46
50

DIM Speed$[50] !Dimension variable
DUTPUT 707;":HARDCOPY:MEDIATH

ENTER 707;S5peed$

PRINT Speed$

IND
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Histogram Commands

The Histogram commands and queries control the histogram features. A
histogram i1s a probability distribution that shows the distribution ol acquired
data within a user-definable histogram window. You can display the histogram
either vertically, for voltage measurements, or horizontally, for timing
measurements.

The most conumon nse for histograms is measuring and characierizing noise
or jitter on displayed waveforms. Noise is measured by sizing the histogram
window to a narrow portion of time and observing a vertical histogram thaf
measures the nolse on a waveform. Jitter 1s measured by sizing the histogram
window to a nasvow portion of voltage and observing a horizontal histogram
that measures the jitter on an edge.

The Histogram subsystem containg the following cormmands:

AXIS

MODE
RRATe
RUNTI
SCALge

o OFFSet

= RANGe

o SCALe

o TYPE

« WINDow

o DEFault
o SOURce
o X1Position
X ZPosition
o Y 1Position
= Y2Position
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Histograms and the
datahase

Histogram Commands

The histograms, mask testing, and color-graded display use a specific database
that uses a different memory area from the wavelorm record for each
channel. When any of these features are turned on, the instrument starts
bullding the database. The database is the size of the graticale area, which

is 256 pixels high by 451 pixels wide. Behind each pixel is a 16-bit counter
that is incremented each time data from a channel or function hits a pixel,
The maxirnum count (saturation) for each counter is 63,488, You can use the
DISPlay:CGRade:LEVels conunand to see i any of the counters are close to
saturation,

The database continues to build until the instrament stops acguiring data or
all three functions (color-graded display, mask testing, and histograms) are
turned off. You can set the RUNTI {(Run Until) mode to stop acquiring data
after a specified number of waveforms or samples are acquired, You can clear
the database by tarning off all three features that use the database.

The database does not differentiate waveforms from differeni channels or
fenctions. I three channels are turned on and the waveform from each
channel kappens to Light the same pixe! at the same time, the counter is
incremented by three. However, it is not possible to tell how many hits came
from each waveform. To separate waveforms, vou can set the display to

two graphs or position the waveforms vertically with the channel offiset. By
separating the waveforms, you can avoid overlapping data in the database
caused by multiple wavelforms, Even if the display is set to show only the
most recent acquisition, the database keeps track of all pixel hits while the
database is building.

Remember that color-graded display, mask testing, and histograms all use the
same database. Suppose thal the database is building because color-graded
display is ON; when mask testing or histograms are tarned on, they can use
the informasion already established in the database as though they had been
turned on the entire time,

To avoid erroneous data, clear the dispiay afier you change instrument

setup conditions or DUT conditions and acquire new data before extracting
measurernent results.



https://www.manualsplus.com/

Histegram Commands

Command

Example

duery

Returned Farmat

Example

AXIS

1HISTogram: AX1S {VERTical | HORizontall

Selects the axis of the histogram. A horizontal or vertical histogram may be

created.

The foliowing example defines a vertical histogram.

10
20

OUTPUT 707 ;" :HISTOGRAM: AXTS VERTICALM
E¥D

:HISTogram: AXISY

The guery returns the currently selected histogram axis.

{:HISTogram:AXIS] {VERTical | HORizontal} <HEL>

The following example returns the result of the axis query and prints it to the
controier’s screen.

10
20
30
40
50

DIM Axis$ib0]

OUTPUT 707 ;" :HISTOGRAM: AXTIS?"
ERTER 707;Axis$

PRINT Axis$

END
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Histegram Commands

Command

Example

Query

Returned Format

Example

MODE

:HISTogram: MODE {0FF | WhVeform}

Selects the histogram mode, The histogram may be off or set to track the
waveform database.

The following example sets the histogram mode to track the waveform
database.

16 OUTPUT 7O7;":HISTOGRAM:MODE WAVEFOURM"
26 END

;HISTogram:MODE?

The guery refurns the currently selected histogram mode.

[:HISTogram:MODE] {OFF | WAVeform} <NL>

The following example returns the result of the moede query and prints it tc
the controlier’s screen.

10 DIM Mode${10]

20 OUTPYT 707" :HISTOGRAM:MODET"
30 ENTER 707 ;Mode$

40  PRINT Mode$

50 END
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Histogram Commands

RRATe

Command :HISTogram: RRATe <time>

Sets the refresh rate of the histogram measurements.

Example The foliowing example setfs the refresh rate for 3 seconds,
10 OUTPUT 707;":HISTogram:RRATe 3"
20 END

Query :HISTogram: RRATe?

The gquery returns the current refresh rate setting in seconds.

Example The following example obtains the current refresh rate setting and prints it to
the controller's screen:

10 9UTPUT T7O7;":HEISTogram:RRATe7"
20 ENTER 707; Rate

30 PRINT Rate

40 END
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Histogram Commands

Command

Example

Query

Returned Format

Example

RUNTiIl

:HISTogram: RUNTil {FORever | WAVeforms, <n waveforms> |SAMples,
<n samples>}

Selects the histogram run untit mode. The histogram may be set to run watil
1 wavelorins or n samples have been acquired or will run forever. If more
than one run until criteria is set, then the instrument will act upon the
completion of whichever run until criteris is achieved first.

The following exarple specifies that the higtogram runs until 204 samples
have been obtained.

10 OUTPUT 707;":HISTOGRAM:RUNTIL SAMPLES,200"
20 EHD

:EISTogram:RUNTil?

The guery returns the currently selected run until state.

[:HISTogram:RUNTil] {FORever | WAVeform, <n waveforms>
| SAMPles, <n samples>}<NL>

The following example returns the result of the run wtil query and prints it
to the controller’s screen.

10 BIM Runt$[50]

20 OUTPUT 707 ;" :HISTOGRAM:RUNTIL?Y
30 ERTER 707;Runt$

40 PRINT Runt$

50 EED
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Histogram Commands

Command

Exampie

Query

Returned Farmat

Examgle

SCALe

:HISTogram: SCALe {AUTO | MANuall}
selects the histogram scaling mode. The scaling mode may be automatic or
manual, In automatic scating, the scale will be set to display the histogram
using one half of the display. In manual scaling, the scale and offset may be
set manually to show any portion of the histogram,

The following example selects antomatic scaling.

10 OUTPUT 707;":HISTOGRAM:SCALE AUTG"™
20 EED

1HISTogram:SCALe?

The guery retuins the currently seiected histogram scale mode.

[:HISTogram:SCALe]{AUTD | MANuall} <HL>

The foliowing example returns the result of the scale guery and prints it 10
the controller’'s screen.

16 DIM Scal$[50])

20 QUTPUT 707;' HISTOGRAM:SCALET"
3¢ ENTER 707;5cal$ ‘

40 PRIET Scal$

50 FEHD
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Histogram Commands

Command

Example

Query

Beturned Farmat

SCALe:OFFSet

:HiSTogram:3CALe:0FFSet <offset>

Sets the histogram offset, For horizontal histograms, this is the vertical
offset in percentage of peak or decibels. For vertical histograms, this is the
horizontal offset in percentage of peak or decibels.

For the linear scale type, the offset is the percentage of peak at the left or
lower edge of the display. For example, with a horizontal histogram, an offset
of 50% would place one half of the peak (0%} at the lower edge of the
display. 50% of the histogram would be below the display and the other 50%
would be above the lower edge of the display.

For the log scale type, the offset is in decibels at the left or lower edge of the

display. The histogram is plotted according to the formula:

y = 20logyp ( il )

where x i3 the number of hits of a histogram column and peak is the number
of hits of the largest histogram column. This means that ¢ dB is at the
histogram peak and that the offset can only contain negative values. Tor
example, with a horizontal histogram, an offset of —20 dB would place 10% or
10072097200 of the peak at the lower edge of the display.

Thke histogram scale should be in manual mode when the offset is modified.

The following example sets the offsel to 50%.

10 OUTPUT 707,;":HISTOGRAM:SCALE:0FFSET 5O
20 ERD

:HISTogram: SCALe: OFFSet?

The query returns the current offset in decibels or percentage of hits.

[:BISTogram:SCALe:0FFSet] <offset> <NL>
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Histogram Commands

Example The following example returns the result of the ofiset query and prints it to
the controller's screern.
10 DIM Of£$[503
20 DUTPUT 707;':HISTOGRAM: SCALE:OFFSET?!
30 ENTER 707;0ff$
40 PRINT 0ff$
50 END
SCALe:RANGe
Command :HISTogram:SCALe : RANGe <range’>
Selects the histogram scale across the entire display. For horizontal
histograms, this is the vertical percentage of peak or decibels across the
display. For vertical histograms, this is the horizontal percentage of peak or
decibels across the display.
For the linear scale type, the range is in the percentage of the peak across the
display. For example, with a horizontal histogram, 200% would place 25% of
the histogram in each of 8 divisions with the top of the peak (100%) at the
middle ¢of the display.
For the log scale type, the range is in decibels full scale. The histogram is
plotted according to the formula:
. T
y = 2loguy (—; \\\\\\\\\ )
peak
where x1s the number of hits of a histogram colwnn and peak is the numnber
of hits of the largest histogram colummn.
The histogram scale should be in manual mode when the range is modified.
Example The following example sets the range of the histogram to 200%.

16 OUTPUT 707;":HISTOGRAM:SCALE:RANGE 200"
26 END
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Guery

Returned Format

Example

Histogram Commands

:HISTogram: 3CALe :RANGe?

The query returns the current range in decibels or percentage of hits across
the display.

[:HISTogram:SCALe:RANGe] <range><HL>

The following example returns the result of the range query and prints it to
the controller’s screen.

10 DIM Renge$[50]

20 DUTPUT 707;":HISTOGRAM:SCALE:RANGE?"
30 ENTER 707;Range$

40 PRINT Range$

50 END

Command

SCALe:SCALe

:EISTogram:SCALe:SCALe <scale>

Selects the histogram scale per division. For horizontal hjstbgfams, thig ig the
vertical percentage of peak or decibels per division. TFor vertical histograms,
this is the horizontal percentage of peak or decibels per division.

For the linear scate type, the scale is in the percentage of peak per division.
For exampie, with a horizontal histogram, 256% would place one guarter ol
the histogram in each of 8 divisions with the top of the peak (100%) at the
middie of the digplay.

For the log scale type, the scale is in decibels per division. The histogran is
plotted according to the formula:

Yy o= 2{}&)_{]10 (L)
peak

where x is the number of hits of a histogram colwnn and peak is the number
of hits of the largest histogram columa.

The histogram scate should be in manual mode when the scale is modified.
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Example

Query

Returned Format

Example

Histogram Commands

The following example sets the histogram scale to 25% (per division).

16 OUTPUT 707 ;" :HISTOGRAM:SCALE:SCALE 25"
20 END

HIS8Togram:SCALe: SCALe”

The query returns the current range in decibels or percentage of hits across
the display,

[:HISTogram:SCALe:SCALe] <scale><HL>

The following example returns the result of the scale querv and prints it to
the controller’'s screen.

10 DIM Scscale$i50]

20 QUTPUT T70T;":HISTOGRAM: SCALE:SCALET!
30 ENTER 707;Scscale$

40 PRINT Scscale$

50 ENKD
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Histogram Commands

Command

Example

Query

Returned Format

Example

SCALe:TYPE

:HISTogram: 8CALe: TYPE {LiNear | LOGarithmicl}
Selects the histegram scale type.

The histogram may be displayed according to a linear or a logarithmic scale.

The following example sets the histogram scale to linear

10  OUTPUT 707;":HISTOGRAM:SCALE:TYPE:LIBEAR"
20 ERD

:HISTogram: 5CALe : TYPE?

The query returns the currently selected nistogram scale type.

[:HISTogram:SCALe:TYPE] {LINear | LDGarithmicl} <HL>

The foHowing example returns the resuit of the scale type query and prints it
to the controller’s screen.

10 DIM Type$[50]

20 OUTPUT 707;":HISTOGRAM: SCALE:TYPE?"
30 ENTER 707;Types$

40 PRINT Type$

50 END
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Histogram Commands

WINDow:DEFault

Command :HISTogram: WINDow :DEFault

Positions the histogram markers to a default location on the display, Each
marker will be positioned one division off the left, right, top, and bottom of i
the display. L

Example The following exampie sets the histogram window to the default position.

10 OUTPUT 707;":HISTogram:WINDow:DEFault”
20 END
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Histogram Commands

Command

Example

Query

Returned Format

Example

WINDow:SOURce

1HISTogram: ¥IKDow:S0URce {CHANnelR | FUNCticnH | WMEMoxryN | FFT}

Selects the source of the histogram window. The histogram window will track
the source’s vertical and horizontal scale.

The following example sets the histogram window’s source to Channel 1.

10 QUTPUT 707;" :HISTOGRAM:WINDOW: SCURCE CHANNEL1"
20  END

1HISTogram: WINDow: SU0URce”

The guery returns the currently selected histogram window source.

[:HISTogram:WIKDow:SOURcel {CHANnell | FUNCtionE | WMEMory¥ !
FFTI<NL>

The following example returns the resuli of the window source query and
prints it to the controlier’s screen.

10 DIM Winsour$[50]

20 GUTPUT 707" :HISTOGRAM:WINDOW:SOURCE?"
30 ENTER 707;VWinsour$

40  PRINT Winsour$

b0 END
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Command

Example

Query

Returned Format

Example

WINDow:X1Position

*1HISTogram: WINDow:X1Position <X1 position>
Moves the X1 marker of the histogram window. The histogram window
selecty a poriion of the database to histogram. The histogram window
markers will track the scale of the histogram window source.

The following example sets the X1 position to —200 microseconds.

10 OUTPUT 707;” :HISTODGRAM:WINDOW:X:PGSITION -200E~6"
20 END

:HISTogram:WINDow : XiPosition?

The guery returns the value of the X1 histogram window marker,

[:HISTogram:WiNDow:XiPosition ]<X1 positien><NL>

The following example returms the result of the X1 position query and prints
it to the controiler’s screen.

10 DIM Xi$[50]

20 OQUTPUT 707;":HISTOGRAM:WINDOW:X1POSITION?"
30 ENTER 707;%1$

40 PRINT X1i§

5¢ EHND
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Command

Example

GQuery

Returned Format

Example

WINDow:X2Position

(HISTogram: WiDow: X2Position <X2 position>

Moves the X2 marker of the histogram window. The histogram window
selects a portion of the database to histegram. The histogram window
markers wiil track the scale of the histogram window source.

The following example seis the X2 marker to 200 microseconds.

10 OUTPUT 707;" :HISTOGRAM:WINDOW:X2POSITION 200E-6"
20 EHND

:HISTogram:WiliDow:X2Position?

The guery returns the value of the X2 histogram window marker

[:HISTogram:WINDow:X2Position] <X2 pesition><NL>

The following example returns the result of the XZ position query and prints
it to the controller’s screen.

10 DIHM %28[50]

20  QUTPUT 707;":HISTOGRAM:WINDOW:X2POSITIONT"
30 EHNTER 707:;%X2%

40 PRINT 12¢

50 END
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Command

Example

Query

Retarned Format

Example

WINDow:Y1Position

tHISTogram: WINDow:Y1Position <Y1 position>
Moves the Y1 marker of the histogram window. The histogram window
selects a portion of the database to histogram. The histogram window
markers will track the scale of the histogram window source,

The foliowing example seis the position of the Y1 marker to —250 mV.

10 QUTPUT 707 ;" :HISTOGRAM:WINDOW:YVIPOSITION -250E-3"
20 END

:HISTogram: WINDow: Y1Position?

The query returns the value of the Y1 histogram window marker.

[:HISTogram:WINDow:Y1Position] <Y1 position><NL>

The following example returns the result of the Y1 position query and prints
it to the contreller’s screen.

10 DM Y13{50]

20 QUTPUT 707;":HISTOGRAM:WINDOW:YIPOSITICH?"
30 ENTER 707;71%

40 PRINT Y1$

50 END
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Command

Example

Query

Returned Format

Example

WINDow: Y2Position

:HISTogram: WIDow:Y2Position <Y2 position>

Moves the YZ marker of the histogram window, The histogram window
selects a portion of the database to histogram. The histogram window
markers will track the scale of the histogram window source,

The following example sets the position of the Y2 raarker to 1.

i0
20

OUTPUT 767 ;" :HISTOGRAM: WINDOW : Y2POSITIOR 1
END

(HISTogram: WIHDow: Y2Position?

The guery returns the value of the Y2 histogram window marker.

[:HISTogram:WINDow:Y2Position] <Y¥2 position><KL>

The following example returng the result of the Y2 position query and prints
it o the controller’s screen.

14
20
30
46
50

DIM Y28 [50]

DUTPUT 707" :HISTOGRAM: WINDOW:Y2POSITION?"
ENTER 707;Y2%

PRINT V2%

END

13-1%
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The Limit Test commands and queries control the limit test features of the
HP 547504 digitizing oscilloscope and the HP 83480A digital communications
analyzer, Limif testing automatically compares measurement results with pass
or fail limits. The limit test tracks up to four measurements. The action faken
when the test fails is also controlled with commands in this subsystem.
The Limnit Test subsystem contains the following commands:
FAIL
LLIMit (Lower Limit)
MNFound {Measurement Not Found)
RUN or RUMode
SOURce
S5CReen (Store Screen)
o BDISk
» BACKground
o MEDia
s PHFORmat
o DPRinter
ADDRess
¢ BACKground
e MEDia
¢ PFORmat
e PORT
s SSUMmary (Store Sumimary)
o ADDRess
FORMat
MEDia
PFORmMAt
PORT
e SWAVeform (Store Waveform)
o TEST
o ULIMit (Upper Limit)

CF o e

1
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& DFE
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Sireen
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Limit Test Functional Diagram
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Command

iNSide

OUTSide

Al Ways

NEVer

Example

FAIL

:LTESt:FAIL {INSide | 0UTSide | AlWays | NEVer}

sets the fail condition for an mdividual measurement. The conditions for

a test fallure are set on the source selected with the last LTESt: SOURce
command. When a measurement failure is detected by the Hmit test, the fail
action conditions are executed, and there is the potential to generate an SRQ.

FAIL:INside causes the instrument to fail a test when the measurement
resulls are within the parameters set by the LTESCGLLIMIL and LTESt: ULIMir,
commands.

FAIL:OUTkide causes the instrument to lail a test when the measurement
results exceed the parameters set by LTESHLLIMit and LTESt: ULIMit
comonands.

FAIL:AILWays cavses the instrument (o fail a test every time the measurement
is executed, and the parameters set by the LYES::LLIMIt and CTESE: ULIMit
commands are ignored. The FAIL: ALWays mode logs the action each time the
measurement is executed. FAIL:ALWays can monitor trends in measurements,
for example, tracking a measurement during an environmental test while the
Instrument is mnning a measurement for a long time as the temperature or
humidity is changed. Each time the measurement is executed, the resuits
are logged as determined by the fall action set with the LTESt:SSCreen,
ETIESE:SSUMmary, or LTESE: SWAVaform comrnands.

FAIL:NEVer sets the instrument so a measurement never fails a test. Lse the
FAIL:NEVer mode to observe one measurement but determine a failure from
& different measurement, The FAIL:NEVer mode monitors a measurement
without any fail criteria.

The following example causes the instrwment o Iail a test when the
Tneasurements are outside the lower and upper Lmits.

10 OUTPUT 707;":LTEST:FAIL OUTSIDE"
20 END
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Query :LTESt:FATL?

The query returns the current set fail condition.

Returned Format ErLTESH :FAILY {INSide | 6UTSide | ALWays | NEVer}<HL>

Example The following example returns the current fail condition and prints the result
to the controller’s sereen,

10 DIM FATL$[50]

20 OUTPUT 707;":LIEST:FAIL?"
30 ENTER 707;FAIL$

40 PRINT FAIL$

50 END
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LLIMit

Command :LYESt:LLIMit <lower_value>

Sets the lower test limit for the active measurement currently selected by the
LETESCSOURee command.

<lower_velue> A real number,

Example The [ollowing example sets the lower test Hmit to 1.
10 OUTPUT 707;":LTEST:LLIMIT 1
20 EHD

If, for example, vou chose to measure volts peak-peak and want the smailest
acceptable signal swing to be one volt, you could use the above comumand,
then set the limit test to fail when the signal is outside the specified limit,.

GQuery :LTESt:LLIMit?

The guery retans the current value set by the command.

Raturned Fermat [:LTESt:LLIMit]<lower_value><NL>

Example The following exampie returns the current lower test limit and prints the
result o the controller’s screen.

10 DIM LLIM$E50]

20  OUTPUT 707;":LTEST:LLIMITT"
30 ENTER 707;LLIM$

40 PRINT LLIM$

50 END
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Command

FAIL

PASS

iGNere

Example

MNFound

LTESt:MiFound {FAIL | PASS | IGHorel}

Sefs the action to take when the measurement cannot be made. This
commmand affects the active measurement currenily selected by the last
ITESL:SOURce command.

This command tells the instrument how to treat a measurement that cannot
be made. For example, if a risetime between 1 to b volts is reguested and the
captured signal is between 2 to 3 volts, this control comes into play. Another
use for this command is when trying to measure the frequency of a baseline
wavelorm.

FAIL is used when the instrument cannot make a measurement, for axample,
when an edge is expected to be present and is not found. This is the mode o0
nse for most applications.

The total number of waveforms is incremented, and the total number of
tailures is incremented.

PASS might be used when triggering on one event and measuring

another event which may not occur for every trigger. For example, in a
communications test system, vou might want to trigger on the clock and test
the risetime of edges in the data stream. However, there may be no way to
guarantee that a rising edge will be present 1o measure in the data stream at
every clock edge. By using the PASS parameter, the limit test will not log a
faflure il there is ne edge found in the data siream.

1 the measurement cannot be made, the total number of waveforms
measured is incremented, but the total number of failures i not.

[GNore is similar to PASS, except the totals for the number of waveforms and
failures are not incremented. Therefore, the total indicates the n umber of
tesls when the measurement was made.

The following example canses the instrument o pass the test when 2
measurement cannot be made. '
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Query

Returned Format

Example

Command

FORever

Limit Test Commands

10 OUTPUT 707 " LTEST : MEFOUHD Pasg"
20 E#ND

:LTESt : MEFound?

The g nery returns the current action set by the command.

[:LTESt:MNFound] {FAIL | PASS ) IGNore}<NL>

The following example gets the current setting of the measurement not found
action and prints the result to the contraller's SCreen.

10 DINM MNF$[5G]

20 QUTPUT 707 ;™ : LTEST : MUFOUND 7
30  ENTER TO7 ;MNF'$

40  PRINT MNF$

50 ENp

RUN (RUMode)

:LTESt :RUK {FDRever | FATLures, <total failures> | YaVeforms,
<maximum_vaveforms>}

Determines the termination eonditions for the test. The choices are FORever,
FAlLyres, or WAVeforms.

If FAILures or WAVBTormS are selected, a second Parameter is required
indicating the number of fatlures that can oceur or the number of waveforms
that are to be acquired,

The keyword RUMode (Run Until Mode) may be used instead of RUN.

FORever runs the Jimit test until the test is trned off. This mode is used
when you want 3 measurement to run continually and not to stop after a
fixed number of fail ares. For example, yuumay want the limit test to run
overnight and not be limited by a number of fajlures,
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FAlLures

< total_failures>

WhVeforms

< maximum
_waveforms >

Example

Query

Returned Format

Example

Limit Test Commands

FAILures Tuns the limit test until a set number of failures oceurs. When
FAILyres is sent, the test executes until the selected total failures are
obtained. The namber of failures are compared against this number o test
for termination,

Use the FAlLures mode when you want the Hmit test £o reach completion
after a set number of failures. The total number of fallures is additive for
all of the measurements. For example, #f von select 14 failures, the total of
10 failures can come from several measurements. The 10 failures can be
the sum of four rise time failures, four +width fattures, and two Overshoot
faitures.

An integer: 1 to 1,000,000,000,

WAVeforms sets the maximum waveformss that are required. When any
measurement reaches this number of waveforms, the test terminates,
WiVeforms runs the Limit fest until a set number of waveforing are acquired.

Use the WAVeforms mode when you want the limit test to reach completion
after a set number of waveforms are acquired. The test terminates with the
measurement that frst reaches the specified number of waveforms,

Aninteger: 1 to 1,000,000,000.

The following example causes limit test to run until 25 waveforms are
acquired.

10 QUTPUT 707;":LTEST:RUN WAVEFORMS, 28"
20 ERD

:LTESt : RUE?

The query returns the currently selected termination condition and value.

[:LTESt:RUN] {FORever | Fillures, <total_failures> | WAVeforms,
<maximum_waveforms>}<HL>

The foldowing example refurns the current condition under which the limit
test terminates and prints the result to the controller’'s screen.
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10 DIM RUH$[50]

20 OQUTPUT 707;":LTEST:RUK?"
30 ENTER 707;RUNS

40 PRINT RUN$

5¢ END

Sommand

Example

Query

Returned Format

Example

See Also

SOURce

:LTESt:80URce {1 | 2 | 3 | 4}

Selects the current source for the ULIMiL, LLIMit, MNFound, and FATL
cormmands. It selects one of the active measurements as referred to by their
position in the measurement window on the bottom of the screen. Source 1 is
the measurement or the top line, 2 is on the second line, and so on,

The following example selects the first measurement as the source for the
it testing commands.

10 OUTPUT 707;":LTEST:SHURCE v
20 END

:LTESt : 50URce?

The query returns the currently selected measurement source,

[:LTESt:80URce] {1 | 2 | 3 1 4} <HL>

The following example returns the currently selected measurement source for
the limit testing commands.

10 DIM SOURCEZ[50]

20 OUTPUT 707;":LTEST:SO0URCE?"
30 ENTER 707;S0URCES

40 PRINT SOURCES

50 END

Measurements are started in Lhe Measurement Subsystem.
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Command

<filename >

Example

Query

Returned Format

SSCReen

:LTESt :38CReen {OFF | PMEMory: | PRINter ! DISK [,<filename>]}
Saves a copy of the screen in the event of a laillure,
A destination of OFTF turns off the save action.
A destination of PMEMory] adds the screen (o the pixel memory.

When the destination is PRINter, a variety of printer-related confrols are used
to specify the printer. ‘

When the destinagion is DISK, a different set of commands is provided fo
comtrol the print to disk, The two printer specifications are set through the
DPRinter (Destination Printer) and the DDISk (Destination Disk) commands.

A file prefix of four characters. If no prefix is specified, the default prefix is
SCRN.

The LISt S$SCReen contains the following command sub-subsystems when
either PRINter or DISK is specified:

e DDISk {Display Disk)
¢« DPRinter (Display Printer)

The following example saves a copy of the screen to the printer it the
event of a failure. Additional printer-reiated controls are set using the
SSCReen:DPRIinter command set.

10 QUTPUT 707;":LTEST:SSCREEN PRIETER"
20 END

:LTES% ;: 38CReen?

The guery returns the current state of the 55Creen command.

[:L.TESt:$SCReen] {0FF | PHMEMoryl | PRINter | DISK [,<filename>]¥<NL>
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Example The following example returng the destination of the save sereen when a
failure occurs and prints the resulf to the controlier’s screen.

1¢
20
30
40
50

DIM SSCR$[50]

CUTPUT 707;":LTEST:SSCREEN?"
ENTER 707;85CR$

PRINT SSCRS$

END

SSCReen:DDISk

The LTESt:SSCReen:DDISk sub-subsysiern commands are used to set up the
disk drive when storing the limit test display screen to a disk. Use DDISK to
store Hmit test display screens to a fle in printer format for later printing.
The disk drive setap consists of the following cormmands:

» BACKground
« MEDia
¢ PFORmat (printer format)
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Command

Example

Query

Returned Fermat

Example

SSCReen:DDISk: BACKground

:LTESt:85CReen: DDISk : BACKground {WHITe | NORMall}

Controls the background color of the graticale area of an HP Paintdet printer
It is ondy valid when the print format. is an HP PaintJet. In NORMal, the
selected screen color is used for that area. In WHITe, the background area is
forced to white (the color of the printer paper). This control is used when the
store screen is directed to the disk.

The following example sets the background color of the HP Paintlet prinler to
white.

1¢ OUTPUT 707;":LTEST:SSCREEH :DDISK:BACKGROUND WHITE"

20 EED

:LTESt:55CReen: DDISk : BACKground?

The guery returns the current background for the disk store.

[:LTESt:35CReen: DDISk:BACKground] {WHITe | NORMal}<HL>

The following example returns the current background color of the
HP PaintJet printer and prints the result to the controller’s screen.

10 DIM DDBCE$[50]

20 QUTPUT 707;":LTEST:SSCREEN:DDISK:BACKGROUND?™
30 ENTER 707;DDBCKS

40 PRINT DDBCKS$

50 EED
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Gommand

Example

Query

Returned Format

Example

SSCReen:DDISk:MEDia

sLTESt : S5CReen:DDISk:MEDia {PAPer | TRillsparency}

Specifies either paper or transparency o be used in the printer. When
TRANsparency is selected, the printer prints the data twice, which makes the
contents of the media look darker and slows down the printing process. This
cortrol is used when the store screen is directed to the disk, and 1s valid ondy
when printing to the HP PaintJet and color Desklet printers,

The following example specifies that paper will be used in the printer when a
file saved to disk is later printed.

10 0UTPUT 707;":LTEST:SSCREEN:DDISK :MEDIA PAPER"
20 EKD

sLTESt : SSCReen: DDISk :MEDia”?

The query returns the current media lor the disk store.

[:LTESt:38CReen:DDISk:MEDia] {PAPer | TRANmparency}<iL>

The following example returns the current media to be used in the printer
and prints the result to the controller’s screen.

10 DIM DDMED$[50]

20 QUTPUT 707;":LTEST:SSCREEN:DDISK :MEDIAT"
30 ENTER 707;DDMEDS

40 PRINT DDMEDS

50 END
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Command

Example

Query

Returned Format

Example

SSCReen:DDISk: PFORmat

:LTESY : 3SCReen : DDISK :PFORmat
{THINkjet | PAINtjet | LASerjet | EPSon | GIF | TIFF| CTIFf | PCX |
DIBGO | DI540 | DJIS50 | DIS60 | BWPaintjet | BWDeskjet}

Selects the file format for a stored file or the printer format to use when
storing the screen to a disk for later printing. This includes all print [ormats
supported by the instrument.

The following example sets the format of the file stored to disk for later
priniing o an HP PaintJet.

10 OUTPUT 707;":LTEST:SSCREEN:DDISK:PFORMAT PAIETJIET!
20 END

:LTESt : 88CReen : DDISk :PFORmat?

The guery returns the current printer format for the disk store.

[:LTESt :SSCReen:DBISk:PFORmat]}
{ THINkjet | PAINtjet | LaSerjet | EPSon | GIF { TIFF | CTIFE | PCX |
DJB00 | DI540 | DISS0 | DI560 | BWPaintjet | BWDemkjet}<NL>

The following example refurns the fite format and prints the resulf 1o the
controller’s screen.

10 DI¥ DDPFORM$[50]

20 OUTPUT 707;":LYEST:SSCREEN:DDISK :PFORMAT?!
30 ENTER 707 ;DDPFORM$

40 PRINT DDPFORMS$

50 END
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SSCReen:DPRinter

The LTESt: SSCReen:DPRinter sub-subsystem comimands are used to set up
the printer when storing the limit test display screen to a printer. The printer
setup consists of the following commands:

o ADDRess
BACKground
MEDia
PFORmat
PORT
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Command

< address.value>

Example

Query

Returned Format

Example

SSCReen:DPRinter: ADDRess

:LTES% : SSCReen:DPRinter: ADDRess <address_value>

Allows the uger to select the HP-IB address for the printer, This address is
used only if the port is HP-IB.

Any HP-1B address, 0 to 30.

The following example sets the HP-IB address for the printer to 1.

10 QUTPUT 707;":LTEST:SSCREEN:DPRINTER: ADDRESS 1"
20 END

:LTESt : SSCReen:DPRintexr: ADDRess”

The query returns the cwrrent BP-IB address of the printer.

[ LTESt :58CReen: DPRint : ADDRess] <address_value><iL>

The following example returns the current HP-IB address for the printer and
prints the result to the controller’s screen.

10 DIM DPADD$[10]

20 QOUTPUT 707;":LTEST:SSCREEN:DPREETER: ADDRESS?!
30 ENTER 707;DPADD$

40 PRINT DPADDS

50 END
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Command

Example

Query

Returned Format

Example

SSCReen:DPRinter:BACKground

:LTESt: S53CReen:DPRinter :BACKground {WHITe | HORMal}

Controls the background color of the graticule area of an HP PaintJet printer
It is onty valid when the print format is an HP PaintJet. In NORMal, the
selected screen color is used for that area. In WHITe, the background area is
forced to white (the color of the printer paper). This control is used when the
store screen is directed o the printer,

The following example sefs the background to white.

10 QUTPUT 707;":LTEST:SSCREEN:DPRINTER: BACKGROUND WHITE"
20 EHD

:LTESt : S5CReen: DPRinter : BACKground?

The query returns the current hackground for the printer.

[:LTESt :5SCReen:DPRinter:BACKground] {WHITe | NOBMal} <HL>

The following example returns the current background setting and prints the
resuit on the controller screen:

10 DIM FATL$[10]

20 QUTPUT 707;":LTEST:SSCREEN:DPRINTER: BACKGROUNDT™
30 ENTER 707:;FAILS

40 PRINT FATLS

50 END
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Command

Example

Ouery

Returned Format

Example

SSCReen:DPRinter:MEDia

:LTESt :S8CReen :DPRinter:MEDia {PAPer | TRANsparency}

Specifies either paper or transparency in the printer. This control is used
when the store screen ig directed to & printer. When TRANsparency is
selected, the printer prinis the data twice, which makes the contents of the
media look darker and slows down the printing process, This command is
valid only for the HP PaintJet and color Desklet printers.

The following example selects paper as the printer media.

16 QUTPUT 707;":LTEST:SSCREEN:DPRINTER:MEDIA PAPER"
20 END

:LTESt :8SCReen:DPRinter :MEDiA?

The query returns the current printer media.

[:LTESt :33CReen:DPRinter:MEDia] {PAPer | TRANsparency}<HL>

The [ollowing example gets the current media seiting and prints the result to
the controller’s screen.

10 DIM DPMED${50]

20  QUTPUT 707;'":LTEST:SSCREER:DPRINTER:MEDIAT"
30 ENTER 707;DPMEDS

40 PRIET DPMED$

50 EHND
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Command

Examgple

Query

Returned Format

Example

SSCReen:DPRinter:PFORmat

:LTES% :58CReen: DPRinter:PFRmat
{THIKkjet | PAINtiet ! LASerjet | EPSen | DI500 | DI540 |
DJES0 | DIS60 | BWPaintjet | BWlDeskjet}

Selects the printer format to use when storing the screen to a printer. This
includes ondy the Tormats avalable from the setup print menu that refer to a
physical printer.

The following exampie sets the printer format to an HP PaintJet.

10 OUTPUT 707;':LTEST:SSCREEN:DPRIKTER:PFORMAT PAINTJIET"
20 END

:LTESt : 35CReen: DPRinter :PFOEmat?

The guery returns the current printer format.

[:LTESt:SSCReen: DPRinter: PFORmat]
{THIRkjet | PAINtjet | LASerjet [ EPSon | DJB0OO0 | DIB40
| DIB50 | DIS60 | BWPaintjet | BWDeskjet}<NL>

The following example returns the current printer format and prints the
result to the controller’s screen.

10 DIM DPPFORM$[501

20 OUTPUT 707;”:LTEST:SSCREEN: DPRINTER: PFORMAT?"
30 ENTER 707:DPFFURMS

40 PRINT DPPFORMS

50 ERD

14-20



https://www.manualsplus.com/

Eimit Test Commands

Command

Example

fuery

Returned Format

Example

SSCReen:DPRinter:PORT

:LTESt: 88CReen:DPRinter:PORT {CENTronics | HPIB}

Selects the printer port for the soreen when store screen is going to the
orinter.

The following example selects the Gentronics printer port.

10 OUTPUT 707" :LTEST:SSCREEN:DPRINTER:PORT CERT"
20 END

sLTESt : S8CReen : DPRinter ;PORT?

The query returns the current port type.

[LTESt:85CReen: DPRinter: PORT] {CENTronics | HPIB} <¥L>

The following example returns the current printer port and priats the result
to the controlier’'s screen.

10 DIM DPPORT$IG0]

20 OUTPUT 707;":LTEST:SSCREEN:DPRINTER:PORT?”
30 ENTER 707;DPPORTS

40 PRINT DPFPORTS

50 EHD

Command

SSUMmary

:LTESt : 8SUMmary {0FF | PRIliter | DISK [,<filename>]}
Saves the summary in the event of a [ailure.

A destination of OFF turns off the summary save.
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A destination of PRINter builds the summary file and sends it to the printer.
In this case, a variety of printer-related controls are used to specily the
printer configuration. The foliowing printer commands are used when storing
the swmnmary o a printer:

ADDRess

FORMat

MIEDia

PFORmat (printer format)
PORT

® o ¢ 2 o

When set to DISK, the summary is written to the disk drive using a
user-specified base name with a machine-generated suffix. Tor example,
the results of tests 1, 2, and 2 may he written to files SUMMOO0T.SUM,
SUMMO002.SUM, and SUMMO003.SUM, respectively, The summary is a
logging method where the user can get an overall view of the test results,
The summary is an ASCH file that the wser can peruse on a computer, read
into a spreadsheet, etc.

< filename > A file prefix of four characters defaulted to SUMM,

Example The following example saves the summary to a disk file named
TESTO000.SUM.

16 OUTPUT 707;":LTEST:SSUMMARY DISK,TEST"
20 END

Query :LTESt : SSUMmary?

The guery returns the current specified destination for the swmmary.

Retuﬂ;ed Fﬂrmat §LTES1‘. :SSUMmary] {GFF I PRINter I DISK {;<fi1€¥l&?§e>}}(ﬂ]‘.&
Example The following example retwrms the current destination for the symmary and

prinis the result to the controller’s screen.

1¢ DIM SuMM$[50]

20 GUTPUT 707;":LTEST:SUMMARY?"
30 ENTER 707,;SUMM3

40 PRINT SUMM$

50 END

14-2%
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Command

< address_value >

Example

Query

Returned Format

Examgle

SSUMmary:ADDRess

:LTESt : 58UMmary : ADDRess <address_value>

Selects the HP-IB address for the printer. This address is used only when the
summary is going to the printer and the Port command is set to HP-IB.

Any HP-IB address from O to 30,

The following example sets the HP-IB address for the printer to 3.

10

OUTPUT 707;":LTEST:SSUMMARY : ADDRESS 3"

20 EED

(LTESL : 88UMmary : ADDRess?

The query returns the current address of the printer.

[:LTESt : $SU¥mary : ADDHess<address_value><HNL>

The following example returns the current HP-IB address of the printer and
prints the resuii to the controller's screen,

10
20
30
40
50

DI¥ SUMMADDSI503

QUFPUT 707;":LTEST: SSUMMARY : ADDRESS?"
ENTER 707;SUMMADDS

PRINT SUMMADDS$

EHD
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Command

Example

Guery

Returned Format

Example

SSUMmary:FORMat

:LTESt:S5UMmary : FORMat {BRTef | 8TAtistics}

Specifies whether the summary file is either brief or contains statistics. BRIef
is a one line log of the failure. STATistics includes the measurement statistics,
ptus the one line log. it also changes the resuits of the MEASure:RESults?
(UETY.

The following examyple specifies a brief summary file.

10 OUTFUT 707;":LTESt:SSUMmary:FORMat BRIef"
20 FHD

JLTEST: S5UMmary : FORMat”?

The guery returns the current summary file format,

[:LTESt:SSUMmary :FORMat] {BRIef | STATistics}<NL>

The following example returns the current surinary file format and prints the
result to the controller’s screen.

16 DIM SUMMFORM$[50]

20  OUTPUT 707;'":LTEST:SS5UMMARY :FORMAT?"
3G ENTER 707;SUMMFORM$

4¢  PRINT SUMMFORMS

50 EED
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Cemmand

Example

Query

Returned Format

Example

SSUMmary:MEDia

:LTESt:85UMnary: MEDia {PAPer | TRANsparency}

Specifies whether paper or transparency film will be used in the printer.
When TRANsparency is selected, the printer prints the data twice, which
makes the contents of the media look darker and slows down the printing
process. This confrol is used when the store sumrary is divected to the
printer, and is valid only for the HP PaintJet and color Deskiet printers.

The lolowing example specifies that transparency media should be in the
printer when the summary is printed.

10  OUTPUT 707:":LTEST:SSUMMARY :MEDIA TRAHSPARENCY™

20 ERD

:LTES% : S5UMmary : MEBia?

The query returns the current specified media for the printer.

[:LTESt :SSUMmary :MEDial {PAPer | TRAlisparencyl}<Ni>

The following example returns the current media reguirement for the printer
and prints the result to the controller’s screen.

10 DIM SUMMMED$[50]

20 QUTPUT 707;":LTEST:SSUMMARY :MEDIAT"
30 ENTER 707 ;SUMMMEDS$

40 PRINT SUMMMEDS

50 END
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Command

Example

Query

Returned Fermat

Example

SSUMmary:PFORmat

:LTEST : SSUMmary : PFORmat {THINkjet | PAlNtjet | LiSerjet ! EPSon |
DJ54¢ | DIE50 | DJ560 | BWPalntjet | BWDeskjet}

belects the printer format o use when stering the summary to a printer.

This includes the physical printers supperted by the instrument with the
exception of the HP Desklet 500C with the color cartridge installed. To set up
the format for the HP Desklet H0OOC, wse the monochrome cartridge and the
BWheskjet parameter in the command,

The [ollowing example sets the printer format for the summary fite to
HP PaintJet.

14 OUTPUT 707;":LTEST:SSUMMARY :PFURMAT PATNTJETY
20 EHD

sLTESt : SSUMmary : PFORmat?

The query returns the carrent specified printer format.

[:LTESt :S5UMmary:PFORmat] {THINkjet | PAINtiet | LiSerjet | EPSon
| D540 | DIBBO | DIB6O | BWPaintjet | BWDeskjet}<NL>

The following example returms the current printer format for the swmunary
file and prints the result to the controller's screen.

10 DI¥ SUMMPFURM$[50]

20 OUTPUT 707,;":LTEST:SSUMMARY :PFURMAT?"
30 ERTER 707;SUMMPFORM$

40 PRINT SUMMPFORMS

50 EED
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Cemmand

Example

Query

Returpred Format

Example

SSUMmary:PORT

(LTEST: 55UMmary : PORT {CENTronics | HPIE}

Selects the printer port for the summary when the summary is sent to the
printer.

The following example sets the printer port for the summary to HP-IB.

10 QUTPUT 707 ;":LTEST:SSUMMARY :FORT HPIR"
20 END

:LTESt : SS5UMmary : PORT?

The query returns the current specifted port for the printer.

[:LTESt :38UMmary : PORT]{CEETronics | HPIB} <NL>

The following example returns the carrent printer port for the summary file
and prints the result to the controller’s sereen.

10 DIM SUMMPORT$[50]

20 BUTPUT 707;" :LTEST:SSUMMARY : PORT?"
30 ENTER 707;SUMMPORTS

40 PRINT SUMMPORTS

50 END
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Command

< gouree >

< destination>

<filename >

<format>

Example

Guery

Returned Format

SWAVeform

(LTESt : SWAVeform <source>, <destination>,i<filename>[, <formai>}]

Saves waveforras from a channel, function, histogram, or waveform memory
I the event of a failure detected by the limit test. Each waveform source can
be individually specified, allowing multiple channels or functions to be saved
to ¢isk or waveform memories. Setting a particular source to OFF removes
any wavelorm save action from that source.

{CHANuelN | FUNCtiomE | FFT | HISTogram | WMEMoxryN}

{0FF | WMEMoryN | DISK}

A descriptive file prefix consisting of up to four characters. If no filename
is specified, the prefix defaults to CHI1A . CH4B, FN1, FNZ, FFT, HIST,
MEM! ... MEMA4,

{TEXT [,¥VALues | VERBose] | IKTernall}

The following example turns off the saving of waveforms from channel 1 in
the event of a limit test failure,

10 OQUTPUT 707;":LTEST:SWAVEFORM CHAN1,0FF"
20 END
:LTESt :SWAVeform? <source>
The guery returns the current state of the LTESt: SWAVeform cormmand.

[:LTESt :SWAVeform ]<source>, <destination>,
[<filename>{,<format>1I<NL>
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The following exaraple returns the current parameters for saving waveforms
in the event of a limit test failure.

10 DIM SWAVS[E0]

20 OUTPUT 707;":LTEST:SWAVEFORM? CHAWNEL1"
30 ENTER 707;S5WAVS

40 PRINT SWAVS

50 END

Command

Example

Query

Returned Format

Example

TEST

:LTESt:TEST {ON | t | OFF | 0O}

Contrels the execution of the limit test function. ON allows the limit test to
run over all of the aclive measurements. When the limit test is turned on, the
limif tesl results are displayed on screen in a window below the graticule.

The following examaple turms off the limit test function.

10 QUTPUT 707;":LTEST:TEST OFF"
20 ERD

:LTESt: TEST?Y

The guery returns the state of the TEST control.

[:LTESt:TEST] {1 | O} <HL>

The following example returns the current state of the limit test (on or off,
1 or 0, respectively) and prints the result to the controller’s screen.

10 DIM TEST$[50]

20 OUTPUT 707;":LTEST:TEST?"
30 ENTER 707;TESTS

40  PRINT TEST$

50 END



https://www.manualsplus.com/

Limit Test Commands

NOTE

The resulis of the MEAS:RESults? query have three extra fislds when HmitTEStTEST is ON {failures,
tetal, status). Failures is a number, total is 8 rumbsar, and status is one of the Tollowng values:

0 GK

1 failed high

2 failed low

3 tailed inside
4 othar failurgs
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Command

< upper_value>

Example

Query

Returned Format

Example

ULIMit

(LTEST:ULIMit <upper_value>

Sets the upper test limit for the active measurement currently selected by the
last (LTESL:SOURee command.

A real number.

The following example sets the upper limit of the currently selected
measurement to 500 mVv.

10 OUTPUT 707;":LTEST:ULIMIT 50CE-3"
20 EHD

Suppose you are measuring the maximum voltage of a signal with Vimax, and
that voltage should not exceed 500 mV. You ean use the shove program and
set the LTESUFAIL OUside command to specify that the lbnit subsystem will
fail a measurement when the voliage exceads H00 mV.

(LTEST:ULTMit?

The query retwrns the carrent upper limit of the Hmit test.

[:LTESt:ULIMit] <upper_value><NL>

The Totlowing example retarns the current upper imit of the limit test and
prints the result to the controller’s screen.

10 DIE ULIMS[50]

20 OUTPUT 707" :LTEST:ULIMIT?"
30 ENTER 707;ULIMS

40 PRINT ULIM$

50 END
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The Marker subsystem commands are used to specify and query the settings
of the time (X-axis) and current measurernent unit (volts, amps, watts, and so
on, for the Y-axis) markers. The Y-axis measurement units are typically set
using the CHANnel: IUNITs cormmand.

The Marker subsystem containg the following commands and gueries:

CURSor?
MEASwrement:READout
MODE
TDELta?
TSTATL
TSTOR
VDELfa?
VSTArL
V5TOD
X1Position
X2Position
X1Y isource
X2YZsource
XDELta?
XUNits?

Y 1Position
Y2Position
YDELEa?
YUNiis?

@ & & & & » & & © 0o T S € S 0O & © " ®
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Suery

Returned Format

Example

CURSor?

:MARKer : CURSox? {DELTa | 8TAR: | STOP}

The guery returns the time and current measurement unit vaiues of the
specified marker or cursor (i in the waveform mode) as an ordered pair of
fine and measurement unit values.

If DELTA is specified, the value of delta Y and delta X are returned. ¥ START
i specified, the position of X1 (or the + cursor) and measurement unit
marker 1 (Y1) are returnad. If STOP is specified, the positions of X2 (or the
X cnrsor) and measuvement unit marker 2 {Y2) are returned.

[:MARKer:CURSor] {DELTa | STARt | STOP} {<X1, ¥i> | <X2,Y2>
| <deltaX, delta¥>}<HL>

The following example returns the current position of the + cursor and
measurement unit marker 1 to the siring variable, Position$, then prints the
contents of the variable to the controller's screen.

1¢ DIM Pesition$[50] '‘Dimension variable
26 OQUTPUT 707;":MARKER:CURSDR? START!

30 ENTER 707;Position$

40 PRINT Position$

50 END
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MEASurement:READout

Commang :MiRKer :MEASurement :READcut {{0N | 1} § {OFF | o}}

Controls the stafe of the marker readout area on the screen when markers are
on in measurement mode.

Query (MARKer :MEASurement :READout?

The query returns the cwrent state of the marker readout display.

Returned Format {:MARKer:MEASurement :READout] {1 | OI<HL>
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Command

Example

Query

Heturned Format

Example

MODE

:MARKer :MODE {OFF | MANual | WAVeform ! MEASurement | HISTogram |
TOR/TBT} '

The TDR/TDT funciion is only available with the HP 54750A, or if the
HP 54755K aption 15 installed in an HP 834804,

Sets the marker mode.

The following example sets the marker mode to waveform.

10 OUTPUT 707;":MARKER:MODE WAVEFORM"
20 END

:MARKer :MODE?

The guery returns the current marker mode.

[:MAREer:MODE] {OFF | MANual | WAVeform | MEASurement | HiSTogram
TDR/TDTI<HL>

The following example places the current marker mode in the siring variable,
Selection$, then prints the contenis of the variable to the controlier’s screen.

10 DIM Selection$[50] {Dimension variable
20 OYTPUT 707 ;":MARKER:MODE?"

30 ENTER 707;%election$

40 FPRIET Selection$

50 END
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Query

Returned Format

<fime:>

Example

TDELta?

MARKer ' TDELta?

The query returns the time difference between X1 and X2 time markers or
between the X cursor and + cursor, depending on the cuarrent marker maode.

S
ROTE

The MARKer:TBELtz? query performs the same functien as the MARKer:XDELte? guery
MARKer TOELY i provided for comgatibility with older instruments, MARKerXDELt? should be
used for new programs.

[:MiRKer:TDELta] <time><HNL>

The time difference between X1 and X2 time markers or between the
X ocursor angd 4+ cursor, depending on the current marker mode.

The follewing example places the time difference between the X1 and X2
markers in the numeric variable, Time, then prints the contents of the
variable to the controller’'s screen.

19
20
30
40
50

OUTPUT 707;":SYSTEM:HEADER QFF"™ 'Response headers ofi
OUTPUT 707;":MARKER:TDELTAT"

ENTER 707;Time

PRINT Time

END
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NOTE

When receiving numeric data into numeric variables, turn off the headers. Otherwise, the headers may
cause misisterpretation of returned data.

Command

<X1 pasition>

Example

TSTArt

:MaRKer : TSTAr: <X1 position>

Sefs the X1 position and moves the X1 marker or X cursor, depending on the
current marker mode,

NBTE

The MARKerTSTArt command and guery perform the same function as the MARKer:X1Position
sommand and gquery. MARKer:TSTAr is provided for compatibility with previcus instruments.
MARKer:X1Position should be used for new programs.

Tine at X1 marker or X cursor in seconds.

The following example sels the X1 marker at 99 ns.

10 OUTPUT 707 ;" :MARKER:TSTART SOE-9"
20 END
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Returned Format

Marker Commands

MARKer : ¥STArt?

The query returns the time at X1 or X cursor, depending on the current
marker mode.

[:MARKer:TSTAxrt] <X1 position><HL>

Example The Iollowing example places the current setting of the X cursor in the
numeric variable, Sefting, then prinig the contents of the variable to the
controler’s screen.

16 QUTPUT 707 ;":SYSTEM:EEADER OFF" {Response headers off
20 QUTPUT 707 ;" :MARKER:TSTART?"
30 ERTER 707;Setting
44  PRINT Setting
50 ERED

NCGTE

Tha short form of the TSTAr command and query do not follow the defined comvention, The short

farm “TST” is the same for TSTART and TSTOP Sending “TST” produces an error,

TSTOp
Command (MARKer: TSTOp <X2 position>

Sets the X2 position and moves the X2 marker or + curser, depending on the
current marker maode,

“15-8
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< X2 position>>

Example

Guery

Returned Format

Example

Marker Commands

NOTE

The MARKer:TST0p command and query perform the same function as the MARKer XZPosition
command and query. MARKer:TSTOp is provided for compatibility with previeus instruments.
MARKar:XZPosition should be used for new programs.

Time at X2 marker or + cursor in seconds.

The following example sets the X2 marker at 80 ns.

10 OBUTPUT 707;":MARKER:TSTOP 90E~2"
20 EED

‘MARKer : TSTOp?Y

The guery returns the time at X2 or + cursor, depending on the current
marker mode.

[:MARKer:TSTOp] <X2 position><NL>

The lelowing example places the current setting of the + cursor in the
numeric variable, Setting, then prints the contents of the variable to the
controller’s screen.

10 QUTPUT TO7;":SYSTEM:HEADER OFF" 'Response headers ofi
20 QUTPUT 707;":MARKER:TSTOP?H

30 ENTER 707;Setting

40 PRINT Setting

50 EHND
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NOTE

The short form of the TSTOp command and query do not fallow the defined convention. The short
form "IST" is the same for TSTAHT and TSTOP Sending "TST” produses an ersor.

Guery

VDELta?

‘MARKex :VDELta?

The query returns the current measurerment unit difference between Y1 and
Y2.

e
NOTE

The MARKer:VDELtz query performs the same function as the MARKerYDELta query MARKerVDELt
is provided for compatibility with pravious instruments. MARKer:YOELta should be used for new
progeams,

15-19
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Beturned Format

<valee>

Example

Marker Commands

[:MARKer:VDELtal <value><HL>

Current measurement unit difference between Y1 and Y2,

The following cxample returns the voltage difference between Y1 and Y2 to
the numeric variable, Volts, then prints the contents of the variable fo the
controller's screen.

1¢
20
30
40
50

OUTPUT 707 ;" :5YSTEM:HEADER OFF" 'Response headers off
DUTPUT 707 ;" :MARKER:VDELTAT"

ENTER 707;VYelts

PRINT Volts

END

Command

VSTATrt

1MARKezr :¥3TArt <Y1 position>

Sets the Y1 Pogition and moves Y1 to the specified measurement unit valae
on the specified source,

NOTE

The MARKer:VSTArt command and guery perform the same function as the MARKer:Y1Pasition
command and guery, MARKer:VSTArt is provided for compatibdity with previeus mstruments.
MARKerY1Position should e used for new programs.
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<Y1 pasitisn> Current measurement unit value at Y1.

Example The following example sets Y1 to —10 mV.
10 QUTPUT 707;":MARKER:VSTART -10E-3"
20 END

Query :MARKex : VSTATET

The gquery retgrns the current measurement unit level of Y1

Reiurned Format [P‘EARKEI"VSTAI"E] <Y1 pOSiti{)I})(b}L>
Example The following example returns the voltage setting for Y1 to the numeric
variable, Value, then prints the contents of the variable to the controller’s
screen.
10 QUTPUT 707;":SYSTEM:HEADER OFF" |Response headers off

20 OUTPUT 707 ;" :MARKER:VSTART?"
30 ENTER 707;Value

40  PRINT Value

50 END

e T SRR——
NOTE

The short form of this command does not follow the defined convention. The shart form “VST" Is the
same for VSTART and YSTOR Sending "VST produces en error,
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VSTOp

Cominand :MARKer:V3TOp <Y2 position>

Sets the Y2 position and moves Y2 to the specified measurement unit value
on the specified source.

NOTE

The MARKerYSTOp command and query perform the same function as the MARKerYZ2Position
command and guery. MARKer:VSTOp is provided Tor compatibility with previeus mstruments.
MARKer:Y2Position should be used for new programs.

< ¥2 position> Current measurerment unit value at Y2,

Example The following example sets Y2 to —108 mV.
10 UUTPUT 707;":MARKER:VSTOP -100E-3"
20 END
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Query

Returned Format

Exampie

Marker Commands

:MARKer : V3TOp?

The query retwms the current measurement unit level at Y2.

[:MARKer:¥STOpl] <V2 position><EL>

The following example returns the voltage at Y2 to the numeric variable,
Value, then prints the contents of the variable to the controller’'s screen.

10
20
30
40
50

QUTPUT 707 ;":SYSTEM: HEADER OFF" !Response headers off
GUTPUT 707 ;" :MARKER:VSTOP?"

ENTER 707 ;Value

PRINT Value

ERD

ot e i

ROTE

The short furm of this command does not follow the defined convention. Tha short farm *VST” s the
same for YETART and VSTOR Sending “VST” produces an error.
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Coemmand

< X1 position>

Example

Query

Returned Format

Example

See Also

X1Position

:MARKer:X1Pesition <X1 position>

Sets the X1 position and moves the X1 marker or X cursor, depending on the
crrrent marker mode, (o the specified tiine with respect to the trigger time.

Timme at X1 narker or X cursor in seconds.

The following example sets the X1 marker at 90 ns,

10 OUTPUT 707;":MARKER:X1POSITIGE 90E-3"
20 END .

(HARKer: X1Position?

The query returns the time at X1 or the X curscr, depending on the current
marker mode.

[:MARKer:X1Position] <X1i position><HL>

The following exampie refurns the current setting of the X cursor to the
numerie variable, Value, then prints the contents of the variabie {o the
controller’s screen.,

10 OUTPUT 707 ;" :SYSTEM:HEADER OFF™ !Response headers off

20 OUTPUT 707:":MARKER:X1POSITION?"

30 ENTER 707;Value

4G PRINT Value
L3 END

MARKer: TSTArL
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Command

< X2 position>>

Example

Query

Returned Farmat

Example

X2Position

sMARKer :X2Position <X2 positicn>

Sets the X2 position and moves the X2 marker or + curser, depending on the
eurrent marker mode, to the specified time with respect to the (rigger fime.

Time at X2 marker or + cursor in seconds.

The following example sets the X2 marker to 90 ns.

10 COUTPUT 707;":MARKER:X2PCGSITION 90#-9"
20 ENB

:MARKer:X2Position?

The query returns the time at X2 or the + cursor, depending on the current
marker mode.

[:MARKer:X2Position] <X2 position><HL>

The following example returns the current position of the + eursor to the
numeric variable, Value, then prints the contents of the variable to the
controtler’s screen,

10 GUTPUT 707;":SYSTEM:HEADER OFF" !Response headers off
20 CUTPUT 707;":MARKER:X2P0OSITION?"

30 ENTER 707;Value

40 PRINT Value

50 END
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Command

< number>>

Example

CQuery

Returnad Format

Example

X1Ylsource

:MARKer:%iVisource {CHiNnel<number> | FUHNCtion<number>
WMEMory<number> | HISTogram | FFT}

Sets the source for the X1 and Y1 markers.

For channels: an integer 1 through 4.

For functions: 1 or 2,

For waveform memories (WMEMORY): 1, 2, 5, or 4

The following example selects channel 1 as the X1Y1 source.

10 QUTPUT 767;":MARKER:X{Y1S0URCE CHANNEL1"
20 EHD

:MARKer:XiYisource?

The guery returns the current X1Y1 source.

[‘MARKer:¥iY¥lsource]l {CHANnel<number> | FUNCtion<number>
| WMEMory<number> | HISTogram | FFT}

The following example returns the current X1Y1 source selection to the

- string variable, Selection$, then prints the contents of the variable to the

controller’s screen.

10 DIM Selection$[50] iDimension variable
20 OUTPUT 707;":MARXKER:X1Y1SOURCE™?"

30 ENTER 707;Selection$

40 PRINT Selectiond

50 END
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Command

< number>

Exampie

Query

Returned Format

Example

X2Y2source

‘MARKer :X2Y2source {CHANnel<number> | FUNCtion<number> |
WMEMory<number> | HISTogram | FFT}

Sets the source for the X2 and Y2 markers.

For channels: an integer 1 through 4.
For functions: 1 or 2.

For waveform memorics (WMEMORY): 1, 2, 8, or 4.

The following example selects channel | as the X2Y2 source.

10 QUTPUT 707;":MARKER:X2Y2S8URCE CHANNEL1“
20 END

‘HARKex 1 X2Y2z0urce?

The query returns the current X2YZ source.

[:MARKer:X2¥2sourcel {CEANnel<number> | FUNCtion<number>
| WMEMory<number> | HISTogram | FFT}

The following example returns the current X2Y2 source selection to the
string variable, Selection$, then prints the contents of the variable to the
controlier’s screen.

10 DIM Selection$[50] 'Dimension variable
20 OUTPUT 707;":MABKER:X2Y2S0URCET"

30 EETER T07;3election$

40 PRINT Selection$

50 END
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Query

Manual Mode

Tracking Mode

Returned Format

<time>>

Example

XDELta?

‘MARKer :XDELLa?

The query returns the time difference between X1 and X2 time markers or
between the X cursor and + curser, depending on the current marker mode,

Xdelta = time at X2 — time at X1
Xdelta = time at + cursor — thne at X carsor

[iMARRer:XDELtal <time><il>

The timne difference between X1 and X2 time markers or between the
X cursor and -+ cwrsor, depending on the current marker mode,

The following example returns the current time between the X1 and X2
time markers to the numeric variable, Time, then prints the contents of the
variable (o the controller’s screen.

10 OUTPUT 707;":SYSTEM:HEADER OFF" {Response headers off

20  QUTPUT 707;:":MARKER:XDELTA?"

30 ENTER 707;Time

40 PRINT Time
50 END

Query

Returned Format

XUNits?

:MARKer : XUNits?

The guery returns the x-axis units of the currently selected marker mode.

[:MARKer:XiNits] {SECond | METer | FEET}
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Cemmand

<Y1 pesitien>>

Example

Query

Returned Format

Example

Y 1Position

:MARKer : Y1Position <Y1 position>

Sets the Y1 Position and moves Y1 to the specified measurement unit value
on the specified source.

Current measurement unit value at Y1.

The following example sets Y1 to 10 mV.

16 OUTPUT 707;":MARKER:Y1POSITION 10E~-3"
20 ERKD

:MARXer:Y1Position?

The query returns the current measurement unit level of V1.

[:MARKer:Y1Position] <¥i position>

The following example returns the voltage setting for Y1 to the numeric
variable, Value, then prints the contents of the variable to the controlier’s
screen.

10 QUTPUT 707 ;":SYSTEM:HEADER OFF" 'Response headers off
20 QUTPUT 707 ;":MARKER:YiPOSITIGN?"

30 ENTER 707;Value

40 PRINT Value

50 END

“15-20



https://www.manualsplus.com/

Marker Commands

Command

< Y2 position>

Example

Query

feturned Format

Example

YZPosition

:MARKer:Y2Position <Y2 position>

Sets the Y2 pogition and moves Y2 to the specified measurement unit value
on the specified source.

Carrent measurement unit value at Y2,

The following example sets Y2 to — 100 mV.

1¢  OUTPUT 707;":MARKER:Y2POSITION -100E~3"
20  END

:MARKer:Y2Position?

The query returns the current mneasurement unit level at Y2,

[:MARKer:Y2Position] <¥2 position><NL>

The following example returns the voltage at Y2 to the numeric variable,
Value, then prints the contents of the variable to the controller's screen.

10 OQUTPUT 707;":SYSTEM:HEADER OFF* !Response headers off
20 QUTPUT 707" :MARKER:YZ2POSITIONT"

30 ENTER 707;Value

40 PRIKT Value

50 END
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YDELta?

Query :MARKer:YDELta?

Returns the current. measurerment unit difference between Y1 and Y2,

Vdelta = value at Y2 — value at Y1
Ret“rngd fgrmat [ MARKer:YDELL a] <yalue><NL>
<value>> Current measurement unit difference between Y1 and Y2.
Example The following example returns the voltage difference between Y1 and Y2 to

the numeric variable, Volts, then prints the confents of the variable to the
controller’s screen,

10
20
30
40
50

QUTPUT 707" :SYSTEM:HEADER OFF" 1Respense headers off
OOTPUT 707 ;" :MARKER: YRELTA?"

ENTER 7G7;Volts

PRINT Volis

END

YUNits?

The guery returns the v-axis units of the currently selected marker mode.

Returned Format [:MARKer:YUNits] {VOLT } OHM | REFlect}
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Mask Test Commands

The Mask Test commands and gueries conirel the mask test features. Mask
testing autornatically compares measurement resul(s with the boundaries of a
set of polygons that you define. Any wavelorm or sample that falls within the
boundaries of one or more polygons is recorded as a failure.

The Mask Test subsystern contains the following commands:

o ALIGn (HP 83480A Only)
e AMASK
1 CReate
o SOURce
o UNITS
XDELta
o YDELta
o AMODe (HP 834804 Only)
e COLNG
o FAlLures?
o FSAMples
o FWAVeforms?
o5 SAMPles?
o WAVeforms?
e FENable ([P 834504 Only)
e MASK
o DEFine
1 DELete
« MMARgin
1 PERCent
o STATe
¢« POL¥gon
o DEFine (HP 854804 Oniip)
o DELete POLYgon
o MOVE
o RECall
¢ RUMode
s SAVE

3

]
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o SCALe
DEFault
SOURce
X1
XDELta
Y1
o Y2
o 55CReen
o DDISk
¢ BACKground
e MEDia
+« PFORmast
o DPRinter
e ADDRess
o BACKground
e MEDia
¢ PFORmMat
s PORT
o SSUMmary
o ADDRess
o MEDia

| T I Y B

]

o PORT
e STANdard (HP 834804 Only)
¢ SWAVeform

o RESet
e TEST

The P 8348CA and 54750A with Option 83480K provide a series of standard
masks defined according to telecom and datacom standards. For 4 complete
list of masks and templates refer to the HP 83480A, HP 547504 User’s Guide.
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Fall S ®—— i
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wWavaiorms Waveiorm 1

Mask Test Subsystem Functional Diagram
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Building Polygon Mashs

Mask handling

Mask Test Commands

The instrument allows you to build a mask using either polygons or a
reference waveform or to use a predefined mask (HFP 83480A only). With the
polygen method, vou use polygons to mask off faihure regions on the graticule
areg. You can position up to eight polygons on the graticule area, and each
polygon can have from 3 to 512 sides. You use the :MTESLPOLYgon:DEFine
and MTESt:MASK:DEFine commands to define polygons.

The polygon method is typically used for telecommunications applications
because of the fexibility polygons give In designing a mask. For example,
yvou can construct very coraplicated masks with polygons, or you can
place polygons within polygons. Placing polygons within polygons

allows vou to test wavelorm lailure rates to different tolerances becanse
you can obiain separate failure statistics for each polygon, using the
MTES: COUNe: FAILares? guery, For example, an outer polygon could
represent a 1% tolerance, and two inner polygons could represent a 5%
tolerance and 10% tolerance, respectively,

With the reference waveform method, you construct a mask by adding a AX
and AY tolerance around your reference waveform, using the -MTESEL AMASK
subsystem comumands, The reference waveform method i simpler to wse but
less flexible than the polygon method.

The instrument has three features that use a specific database. This database
uses a different. memory area than the waveform record for each channel.
The three features that use the database are histograms, mask testing, and
color-graded display. When any one of these three features is turned on,

the instrument starts building the database. The database is the size of the
graticule area, which is 256 pixels high by 451 pixels wide. Behind each
pixel is a 16-bit counter. Each counter is incremented each time a pixel is
hit by data from a channel or function. The maximum count (saturation)

for each counter is 63,458, You can check to see if any of the counters is
close o saturation by using the DISPlay:CGRade ON cornmand to enable the
color-graded display feature. The color-graded display uses colors to represent,
the number of hits on various areas of the display.

The database continues to build until the instrament stops acquiring data or
all three functions (color-graded disptay, mask testing, and histograms) are
turned off. The instrument stops acquiring data when the power is cycled,
the Stop/Single hardkey is pressed, or the Run Until softkey in the mask or
histograms menu is sef to stop acquiring data, after a specified number of
waveforms or samples are acquired,

16-5
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Mask File Format

Niask Test Commands

You can clear the database by pressing the Clear Display hardkey, cycling

the power, turning off all three features that use the database, or sending a
CIMSplay command. The database does not differentiate waveforms from
different channels or functions. If three channels are turned on and the
waveform Tor each channel happens to light the same pixel at the same (ime,
the counter is incremented by three. However, vou cannot tell how many
hits came from each waveform. You can separale waveforms by setting the
display to two graphs or by peositioning the waveforms vertically with the
channel offset. By separating the waveforms, you can avoid overlapping data
in the database cansed by multiple waveforms.

To avoid erroneous data, ¢lear the display after you change insirument
setup conditions or DUT conditions and acquire new data before extracting
measurement results.

Because polygon masks can be complicated, it’s usually easier to define them

and save them in a disk file, then retrieve them from the disk when needed

for a measurement. You load a mask file using the DISK:LOAD command.

Mask files have the MSK extension and have four parts:

s A mask title up to tweniy characters (optionat). This title will be displayed
below the graticule when the mask is loaded.

¢ A polygon identifier, 1 through 8.

o The number of vertices for the polygon being defined.

» A series of X-Y coordinates defining the vertices. These are floating point
numbers. The special values MIN and MAX automatically set a vertex X or
Y coordinate to the boundary of the graticule, even if the scaling is changed
with the :MTESL.SCALs commands.
Mask files can contain “C" siyle comments, which are enclosed in /*

and */. Commas, tabs, spaces, or newlines are valid separators between
parameters.
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L A
NOTE

The HP 834804 and HP BA7R0A with Cption 834B0K provide g series of standard masks defined
according to telecor and detagem standards. For & complate Uist of mask and templates, refer to the
user's glade.

The foliowing is a sample magk fite for the DS1 E {elecommunications
wavelorm:

HSiEer 2048 kbit/s"

i*
Poysicei/fElectrical Characteristics of heirarchical
Gigital Interface. ($eneve 1972 : further smmended)
Recommendation G.703
*f
JES Levall Peak 2 37V ET4
i Level2 &, 00V #f
I= Defts X 244 ns  sf
f* Top Polygon #f 1
/> Wumber of vertices =/ g
3,5, Hax f* Top of screen left side *f
-0.8, 0.1
-0.0812, +0.5
-G.0812, +1.%2
+3.8, +1.1
+1.0512, +1.2
+1.0512, +0.5
+1.5, +0.1
+1.5, Hax f* Top of screer right side *f
/% Bottom Poiygos «f 2
f* Bumser of vertices xf i1
«0.5, fin fx Bottom of screen left side »/
-0.5, -0.4
+0.05123, -0,
+0.05123, +0.
4010246, 40,
+0.5, +0.

+0, 94877, +0.
+0,94877, -0.
+1.8, -0,

2
5
&
g
+0, 8975, +0.8
13
2
1
+1.5, Hin

£+ Bottom of screen right side %/
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Command

Examgple

ALIGn (HP 83480A Only)

(MTEST: ALIGn

Autormaticatiy aligns and scales the mask to the carrent waveform on the
display or scales the waveform and scales max to fill the display depending on
alignment mode. (See AMODe)

The following example aligns the current mask to the current waveforsm,

10 (QUTPUT 707;'":MIEST:ALIGN™
20 ERD

Command

Example

AMASk:CReate

:MTESt: AMASk:CReate

Automatically constructs a mask around the carrent waveform on the
display, using the tolerance parameters deflined by the AMASk:XDIELta,
AMASK:YDELta, and AMASK:UNITs commands. The mask only encompasses
the portion of the waveform vigible on the display, so your measurement
must ensure that the waveform is acquired and displayed consistently to
obtain repeatable results.

The following example defines an automask given the current AX, AY, and
units settings.

10 OUTPUT 707 :":MTEST:AMASK:CREATE"
20 ERD

16-8



https://www.manualsplus.com/

Mask Test Commands

Command

< number>

Example

Query

Heturned Fermat

Example

AMASk:SOURce

:MTEST : AMASk: S0URce {W¥EMory<number> | FUNCtion<number>
} CHABnel<number> | FFT}

Selects the source for the interpretation of the AMASK:XDELta and
AMASK:YDELta parameters when AMASK UNITS is set to CURRent. When
UNITs are CURRent, the XDELta and YDELta parameters are defined in terms
of the measurement system of the selected source. Suppose that UNITs are
CURRent and that yvou set SOURce to CHANNEL1, which is using volts as a
measureinent svstem. Then vou can define AMASKk: XDELta in terms of volts
and AMASKk:YDELta in terms of seconds.

For channels: the number represents an integer, 1 through 4.
For waveform memories: 1, 2, 3, or 4.

For functions: 1 or 2.

The following program sets the autornask measurement system source to
Channel 1.

10 OUTPUT 707;'":MTEST:AMASK :SOURCE CHANNEL1"
20 END

(HTEST : AMASKk : S0URce?

The guery returns the currently sef source.

[:MTESt: AMASk:S0URce] {WMEMory<number> } FUNCtion<number>
| CHANpel<number> | FFT} <HL>

The following program gets the source seiting for automask and prints the
result on the controtier display.

10 DIM AMASK_SOURCES[30]

20 OUTPUT 707" :MTEST: AMASK: SUURCET"
3¢ ENTER 707;AMASK_SOURCES

40 PRINT AMASK_SOURCES

50  ERD
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Command

CURRent

Di¥isiens

Example

Query

Returned Format

Example

AMASK:UNITs

(MTESt: AMASKk:UNITs {CURRent | DIVisions}

Alters the way the mask test subsystem interprets the AX and AY tolerance
parameters for automasking, defined by AMASK:XDELfa and AMASK: YDELia
respectivety.

When set to CURRent, the mask test subsystem uses the measurement
system currently in use, usually time for AX and voltage for AY,

When set to DIVisions, the mask test subsystem uses the graticule as the
measurement system, so tolerance setfings are specified as parts of a screen
divisiont. The mask test subsvstem maintains separate XDELta and YDELfa
settings for CURRent and DIVisions. Thus, XDELta and YDELta are not,
converted to new values when the UNTTR setting is changed.

The following example sets the measurement units for automasking to the
current measurerment system.

10 OUTPUT 707 ;' :MTEST:AMASK:UNITS CURRENT"
2¢ END

(MTESt  AMASK :UNITs?

The query returns the current measurement units setting for the mask test
automask feature,

[:MTESt:AMASKk:UNITs] {CURRent | DIVision} <HL>

The following example gets the current automask units setting, then prints
the setting on the screen of the confroller.

10 DIM AUTOMASK_UNITS$L10]

20 OQUTPUT 707 ;" :MTEST: AMASK:UNITS?"
30 ENTER 707 ;AUTOMASK UNITS$

40 PRINT AUTOMASK_UNITSS$

5¢ END
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Cemmand

< xdelta_value >

Example

Query

Returned Format

AMASk:XDELta

MTESE : AMASk : ADELta <xdelta_valued>

Sets the tolerance in the X direction around the waveform for the
automasking featnre. The absolute value of the tolerance will be added and
subtracted to X components of the waveform to determine the boundaries of
the mask.

A value Tor the X tolerance. This value is interpreted based on the setting
specified by the AMASK:-UNITS command; thus, if you specify 250-I03, the
setting for AMASK:UNITs 15 CURRent, and the current measurement system
specifies tine in the X direction, the tolerance will he 4250 ms. If the setting
for AMASK:UNITS is DIVigions, the same xdelta_value will set the tolerance to
£2560 millidivisions, or 1/4 of a division.

The following example sets the current measurement system (o divisions and
sets the AX tolerance to one-eighth of g division.
1¢  OUTPUT 707;":MTEST: AMASK :UNITS DYVISIONS”

20 QUTPUT 707;":MTEST:AMASK:XDELTA 12BE-3"
30 END

$MTEST  AMASKk : XDELta?

The query retwrns the current setting of the AX tolerance for antomasking. If
vour controller program will interpref this value, it should also request the
carrent measurement system using the AMASK:UNITs query.

[:MTES:: AMASk:XDELta)] <xdelta_value> <HL>
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Example The following example gets the measurement system units and AX setiings
for automasking from the instrument and prints the results on the controller
screen,

10 DIM AUTOMASK _UNITS$[10]

20 DIM AUTOMASK_ZDELTA$[20]

30 QUTPUT 707;'":MTEST:AMASK:UNITS?"
4¢ ENTER 747 ; AUTOMASK_UNITSS

B¢ OUTPUT 707;'":MTEST:AMASK:XDELTAT"
60 ENTER 707; AUTCHMASK_XDELTA$

70 PRINT SUTDMASK_UNITSS$

8¢  PRINY AUTOMASK XDELTA$

90 END

AMASK:YDELta

Command THMTEST : AMASK: YDELEa <ydelta_value>

Sets the tolerance in the Y direction around the waveform for the
automasking feature. The absolute value of the tolerance will be added and
subtracted to Y components of the waveform to determine the boundaries of
the mask.

< ydelta_value>- A walue for the Y tolerance. This value is interpreted hased on the seifing
specified by the AMASK-UNITs command; thus, if vou specify 250-E3, the
setting for AMASK:UNITs is CURRent, and the current measurement system
specifies voltage in the Y direction, the tolerance will be 4250 mV. If the

tolerance to £250 millidivisions, or 1/4 of a division.

Example The folowing example sets the current measureraent system to current and
sets the AY tolerance to 30 mV, assuming that the curreni measurerment
sysiem specifies volts in the Y direction.

10 OUTPUT T07;'":MTEST:AMASK:UNITS CURRENT"

20 QUTPUT 707;":MTEST:AMASK:YDELTA 30E~-3"
30 EED
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Query

Returned Format

Example

Mask Test Commands

MTESE : AMASk : YDELta?

The query returns the current setting of the AY tolerance for automasking. If
your controfier program will interpret this value, it should also request the
current measurement system using the AMASKUNITs query.

[:MTESL: AMASk:YDELtal <ydelta_value> <NL>

The ollowing example gets the measurement system units and AY settings
for automasking from the instrument and prints the results on the controller
SCTeen.

10 DIM AUTOMASK _UBITS$[101

20 DIH AUTOMASE_YDELTA$[20]

30 QUTPUT 767;":MTEST:AMASK:UNITS?"

40 ENTER 707 ; AUTOMASK_UNITSS

50 QUTPUT 707;":MTEST:AMASK:VDELTATY

60 ENTER 707;AUTOMASK YDELTAS

70  PRINT AUTOMASX UNITSS

80 PRINT AUTOMASK_VDELTAS ‘
90 END

16-13



https://www.manualsplus.com/

Mask Test Cammands

Command

Example

Query

Returned Format

Example

MTEST: AMODe (HP 834S0A Only)

Keguives firmavare vevision A 02.00 and above.

{MTEST: AMODe {MASK | FILL}

Sets the mode for autemated mask alignment. The Mask mode aligns the
mask to the waveform. The i mode scales the waveform to optimize the
display of the mask,

The following example sets the alignment mode to align mask to waveform.,

10 OUTPUT 707,;":MTEST:AMODE MASK"
20 ERED

SMTEST : A¥0DeT

The query returns the current setting of alignment mode.

[:MTEST:AMODel {MASK | FILL}

The following example gefs the current setting of the mask alignment mode
and prints it on the screen.

10 DIM ALIGH_MODE$[4]

20 QUTPUT 707;":MTEST:AMODE?!
30 ENTER 707;ALIGH_MODES

40 PRINT ALIGH _MGDES

50 END
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Query

< pumber>

Returned Format

< number.. of_ failures>>

Examgle

COUNt:FATLures?

(MTESt : CQUHtL :FAILures? POLYgon<number>

The query returns the number of fallures that occurred within a particular
palyvgon. By defining polygons within polygons, then eounting the failures for
each individuwal polygon, vou can implement testing at different tolerance
levels for a given waveforn.

The value 9.9%9E37 is returned if mask testing is not enabled or if you specily
a polygon number that is not used.

An integer, 1 through 8, designating the polygon for which yvou want to
determine the failure count.

[:MTESt:COUNt :FAILures] POLYgon<number><number_of_failures><HNL>

The number of failleras that have occurred for the designated polygon.

The following example determines the current failure count for polygon 3 and
prints it on the controller screen.

10 DIM MASK_FAILURES$[50]

20 QUTPUT 707;':WMTEST:COUNT:FAILURES?T POLYGOR3"
30 EHNTER 707;MASK_FAILURESS

40 PRINT MASK_FAILURES$

50 EHND
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Cuery

Returned Format

< number_of_failed
_samples>>

Example

COUNt:FSAMples?

(MTESt : COUNt :F5AMples?

The query returns the total number of failed samples in the current mask
test run. This count is for all polygons and all waveforms, so if you wish to
deterruine failures by polygon number, nse the COUNt:FAILures? query.

The count value returned is not the sum of the faiture counts for each
polygon. For example, assume a polygon 2 enclosed completely by polygon 1.
I polygen © has 100 failures, the value returned is 100, regardiess of how
many failures are in polygon 2. Becaunse polygen 2 is completely enclosed,
the failure count for polygon 2 must be legs than or egual to 100 in this
mstance.

The value D.898E37 is returned if mask testing is not enabled.

[:MTESt : COUNt : FSA¥ples] <number_of_failed_samples><iL>

The total number of faited samples for the current test run.

The following example determines the number of failed samples and prings
the result on the controller screen.

10 OUTPUT 707;":SYSTEM:HEADER OFF"

20 OUTPUT 707 ;" :MIEST:COUNT:FSAMPLEST!
30 ENTER 707 ;MASX_FSAMPLES

40  PRINT MASK_FSAMPLES

50 END
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Query

Returned Format

< number_of_failed
_waveferms >

Example

COUNt:FWAVeforms?

sMTEST: COUNTL : FWAVeforms?

The query returas the total munmber of failed waveforms in the current mask
test run. This count is for all polygons and all wavelorms, so if vou wish {o
determine failures by polygon number, use the COUNG: FAlLures? query.

This count may not alwavs be available. It is available only when the

following conditions are true:

« mask testing was turned on before the histogram or color-graded display,
and

¢ no mask changes have occurred, including scaling changes, editing, or new
asks.

The value 9.999E37 is returned if mask testing is not enabled, or if you have

modified the mask,

[ MTESt: COUNt :FWAVeforms] <number_of_failed_waveforms><HL>

The total number of failed waveforms for the current test run.

The following example determines the sumber of falled wavelorms and prints
the reswdt on the controller screen,

1¢  OUTPUT 707;":SYSTEM:HEADER OFF"

20 OUTPUT 707;":MTEST:COUNT:FWAVEFORMS?®
3¢ ENTER 707;MASK_FWAVEFORMS

40 PRINT MASK_FWAVEFORMSS

50 END
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Query

Returned Format

<number_of
.samples >

Example

COUNt:SAMPles?

:MTEST : COUNt :SAMPles?

The guery retuins the total number of samples captured in the current mask
test run.

The value B.8999E37 is returned if mask testing is not enabled.

[:MTES+t : COUNL : SAMPles] <number of_samples><NL>

The total number of samples for the current test run.

The following example determines the number of samples gathered in the
current test run and prints the result on the controller screen.,

1¢ QUTPUT 707:":SYSTEM:HEADER OFF"

20 OUTPUT 707;":MTEST:COUNT:SAMPLES?Y
30 ENTER 707;Mask_samples

40 PRINT Mask_samples

50  END
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Query

Returned Fermat

< number_of _
waveforms >

Example

COUNt:WAVeforms?

HTESS : COUNL i WAVelorms?
The query returng the total number of waveforms gathered in the current
mask test run.

The vatue 9.999E37 is returned if mask testing is not enabled.

[MTESt : COUNt :WAVeforms] <number of waveforms><NL>

The total pumber of waveforms for the current test run.

The following example determines the rumber of waveforms gathered in the
current Lest run and prints the resylt on the controller screen.

10 QUTPUT 707" :SYSTEM:HEADER OFF"

20 OUTPUT 707 ;" :HMTEST:COUNT:WAVEFORMST"
30 ENTER 707 ;Mask_waveforms

40 PRINT Mask waveforms

5G  END
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Command

Example

Guery

Returned Format

Example

FENable

‘MTESt:FENable {08 | 1 | OFF | ¢}

Enables the fail action when a mask hit occurs.

The following example enables the fail action.

10 GUTPUT 707 ;" :MTEST:FENABLE OH"
20 EED

1MTESY (FEKable?

The query returns the current failure enable setting.

[ :MTESt:FENablel {1 | OJ}<HL>

The following example determines the failure enable setting and prin{s the
result on the controller screen.

10
20
30
40
50

QUTPUT 707;":5YSTEM:HEADER OFF"
BUTPUT 707;":MTEST:FENable?"
ENTER 707:Fail_enable$

PRINT Fail_enable$

END
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Command

HENNNNNN

<mask._label>

< polygon_id>

< numher_of_vertices >

<x. coordinate>

MASK:DEFine

(MTESt : MASK :DEFine #SNHNHNE [<mask_label>]<polygon_id>,
<mumber_of_vertices>,<x_coordinate>,<y_coordinate>[,<x_coordinate>,
<y_coordinate>i*],<polygon_id>,<number_ of_vertices>,<x_coordinate>,
<y_coordinate>[,<x_coordinate>,<y_coordinate>I*is

Defines a set of up to eight polygons to be used for mask lesting. When you
use the MASK:DEFine command, vou can specily polygon definitions for up

to eight polygons. You can also use the MTESE: POLYgon:DEFine command to
define a single polvgon at a flme.

The set can be named with an optional mask label. Each polygon in the
mask is described by a polygon identifier and a series of vertices, specified

as X-Y coordinates. An initial block identifier, starting with #6 and followed
mmediately by a six-digit integer, specifies the number of byles of polygon
data to follow. You may include “C”-style comments in the polygon data,
these comments are enclosed with /* and #/. You must include the byte count
for the comments in the byte count supplied with the corumang.

Itenns in the mask definition must be separated by spaces. As used here,
spaces are defined to be character space (decimal 32 ASCIl), commas, tabs, or
newline characters.

The #8 indicates that the immediately following 6-digit integer, representad
by NNNNNN, will contain the byte count for the mask data.

An optional string naming this mask defnition,
An integer, 1 through 8, identifving the polygon yvou wish 1o define.
The number of vertices that you will supply as X-Y coordinares.

A value specifving the X-coordinate of a polygon vertex relative to the scaled
coordinate system. See the MTESt: SCALe cormunands. The values MIN and
MAX automatically set the vertex to the boundary of the graticule, regardless
of the scaling systen: in use.
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<y_coordinate >

Example

Query

Returned Farmat

Example

Mask Test Commands

A value specifying the Y-coordinate of a polygon vertex relative to the scaled
coordinate system. See the MTESt:SCALe commands. The values MIN and
MAX automatically set the vertex to the boundary of the graticule, regardless
of the scaling system in use.

The foliowing example shows how to define polygons 1 and 2 as rectangies
betow and above the YI and Y2 boundaries.
1¢  GUTPUT 707 USING “-K";” :MTEST:MASK:DEFINE #600G0048
1,4,0,MIN,1,MIN,1,0,0,0,2,4,0,1,1,1,1,HAX,0,HAX"
20 EHD

The “-K” is an image specifier that outputs the string in compact form with
no leading or trailing blanks.

(MTESt : MASK : DEFine?

The query gets the parameters for all carrently defined polygons from the
mstrument.

[:MTESt:MASK:DEFine] #6NHNYEN [<mask_labei>]
<polygon_id>,<number_of_vertices>,<xmcoordinate>,<y_coordinate>
[,<x,coordinate>,<ywcoordinate>]*{,(po}ygonwid>, <pumber_of_vertices>,
<x_coordinate>,<y_coordinate>{,<x_ccordinate>,<y_coordinate>]*]*<NL>

This exarmple gets the definition of the mask and prints it on the controller
screen.

10 DIM MASK_DEF$[400]

20 DUTPUT 707;":MTEST:MASK:DEFINET"

30 ENTER 707 USING "-K":POLY_DEFS

40 PRINT MASK_DEFS$

50 END

The *-K” in the ENTER statement is an image specifier that forces entered
characters to be placed in the string. Carriage returns, without line-feeds, are
also placed In the string without terminating the entry.
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Coemmand

Example

MASK:DELete

(MTESt :MASK :DELete

Deletes the complete currently defined mask.

The following example deletes the currently defined mask.

10 OJTPUT 707;":MTEST:MASK:DELETE"
20 ENB

Command

< margin_perceni>

Example

fuery

Returned Format

MMARgin:PERCent

(MTEST : MMARgin :PERCent <margin percent>

Sets the amount of mask margin to apply to the selected mask.

An integer, ~ 104 to 100, expressing the mask margin in percent.

The following example sets the mask margin to 50 percent.

16 OUTPUT 707" :MTEST:MMARGIN:PERCENT 50"
20 EAD

:MTESt :MMARgin :PERCent?

The guery returns the current mask margin.

[:MTESt:MMARgin:PERCent] <margin_percent>
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Examgle The following example determines the mask margin and prints the resuit on
the controller screen.

10  DUTPUT 707;'":SYSTEM:HEADER GFF"

20 QUTPUT 707;":MTEST:¥MABgin:PERCent?"
30 EETER 707;Margin

40 PRINT Margin

50 END

MMARGgin:STATe

Command :MTESt :MMiRgin:STATe {0H | 1 | UFF | 0}

Controls the activation of the mask margin.

Examgple The following example activates the mask margin.
10 DUTPUT 707;":MIEST:MMARgin:STATe ONY
20 END

Query (MTEST :MMARgin:STATe?

The query returus the current mask margin state,

Returned Format [:MTESt :MMARgin:STATe] {1 | 0}

Example The following example determines the mask margin state and prints the
resiit on the controiler screen.

10 DIM Margin state${b0]

20 OUTPUT 707;":MTEST:MMARgin:STATe?"
30 ENTER 707;Margin_state$

40 PRIBT Margin_state$

50 END
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Command

HENNNNNN

<polygon..id>

< numher_of_vertices>

< ¥_coordinate>

<y.eoordinate >

POLYgon:DEFine

MTESt:PELYgon:DEFine #6NNNHEN <polygon_id>,
<number of vertices>,<x_coordinate>,<y_coordinate>
[,<z_coordinate>,<y_coordinate>]=*

Defines a polygon to be used for mask testing. You can define one polygon
at a time by using this commmand. If you want to define several polygons at
orce, vou can use the DISK:LOAD command te load a mask file, or use the
MTESEMASK. DEFine command to define a series of polygons.

Each polygon is described by a polygon identifier and a series of vertices,
specified as X-Y coordinates. An initial block identifier, starting with #6 and
lollowed munediately by a six-digit integer, specifies the number of bytes of
polygon data to follow, You may include *C”-style comments in the polygon
data; these comments are enclosed with /* and */. You must include the byte
count for the comments in the byte count supplied with the comumand.

Items in the polvgon definition must be separated by spaces. As used here,
spaces are delined to be character space (decimmal 32 ASCH), cominas, tabs, or
newline characters.

The #6 indicates that the immediately following 6-digit integer, represented
by NNNNNN, will contain the byte count for the polygon data.

An integer, 1 through 8, identifying the polygon you wish o define.
The nymber of vertices that vou will supply as X-Y coordinates.

A value specifying the X-coordinate of a polygon verfex relative to the scaled
coordinate systemn. See the MTES:: 5CALe corrnands. The values MIN and
MAX automatically set the vertex to the boundary of the graticule, regardless
of the scaling system in use,

A value specifying the Y-courdinate of a polvgon vertex relative {0 the scaled
coordinate system. See the MTESE: S5CALe commands., The values MIN and
MAX automatically set the vertex to the boundary of the graticule, regardless
of the scaiing system in use,
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Example

Query

< polygon_number>>

Returned Format

Examgle

Mask Test Commands

The following example shows how to define polygon 3 as a triangle.

10 OUTPUT 707 USING "wK";":MTEST:POLYGON:DEFINE
#6000028 3,3,1.0,1.0,0.5,0.7,0.7,0.7"
20 EHD

The "-K¥ 15 an image specifier that outputs the string in compact form with
no leading or trailing blanks.

JHTESt:POLYgon:DEFine? POLYGOHN <polygon_number>

The query gets the parameters for the selected polvgon from the instrument.
To get the parameters for all defined polygons, use the :MTESt:MASK:DEFine?
uery,

A nummber, 1 through 8, specifyving the polygon for which you want
information.

[:MTESt:POLYgon:DEFine] #GHNNNEN <polygon. id>,<number _of_vertices>,
<x_coordinate>,<y_coordinate>[,<x_coordinate>,<y_coordinate>]*<HL>

This exampie gets the definition of polygon one and prints it on the controlier
SCTECT,

10 DIM POLY_DEF$[200]

20 QUTPUT 707;":MTEST:POLYGON:DEFINE? POLYGON1"

30 ENTER 767 USING "~K";POLY_DEF$

40 PRINT POLY_DEF$
50 END

The “-K” in the ENTER statement is an image specifier that forces entered
characters to be placed in the string. Carriage returns, without line-feeds, are
also placed in the string withonut terminating the entry.
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Eemmand

POLYgen < pumher>-

Example

POLYgon:DELete POLYgon
Requuives firmasare vevision A.04.00 and above.

:MTEST:POLYgon:DELete POLYgon <number>

Deletes the specified polygon.
Polygon to be maoved.
The following example deletes Polygon 2.

10 OUTPUT 767;":MTEST:POLYGON:DELETE POLYGOHZ
20 END

Cammand

POLYgen< number>

< xdelta_value>

<ydelta.. value >

Example

POLYgon:MOVE

Heqiiives firrmsare vevision A.04.00 and above.

(MTESt :POLYgon:BOVE <P8LYgen><number>,<zdelta_value>,<ydelia_value>

Moves the specified polygon by the X and Y amounts indicated.

Polygon to be moved.

Armount to move polvgon on the X-axis,

Amount to move polygon on the Y-axis.

The following example moves Polygon 1 +0.1 on the X-axis and -0.2 on the

Y-axis.

10 OUTPUT 707;":MTEST:POLYGON:MGVE POLYGON1, 0.1, -0.2
20 EKD
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Command

<mask_memsry>

RECall

(MTESt:RECall <mask_memory>

Recalls from the mask memory the mask associated with the mask memory
number,

An ingeger in the range of 1 to 5.

Examgle 10 OUTPUT 707:":MTEST:RECALL 1"
20 END
RUMode
Command (MTEST: RUMode {FURever | FSAMples, <number_of failed_samples> |
FWaVeforms, <number_of_failed waveforms> | SiMPles,
<number_of samples> | WAVeforms, <number_of_waveforms>}
Determines the termination conditions for the test. The choices are FORever,
FSAMples (FalledSAMples), FWAVeforms (FaltedWAVeforins), SAMPles, or
WAVeforms,
H FPSAMples, FWAVeforms, SAMPles, or WaVeforms are selected, a second
parameter ig required indicating the number of failures that can occur or the
nurnber of samples or waveforms that are to be acquired.
FORever FORever runs the Mask Test until the test is turned off. This is used when

vou want a measurement (o run continually and to not stop after a fixed
nuraber of failures. For example, you may want the Mask Test 1o run
overnight and not be limited by a number of failures.
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FSAMples

< pumber_of_failed
.samples>>

FWaVeforms

< pumber_of _failed
_waveforms >

SAMPles

Mask Test Eommands

FSAMples runs the Mask Test until at least a set number of falled saraples
occur, that is, samples which fell within the boundaries of one or more
poiygons. When FSAMples is sent, the test executes until the selected total
failtures are obtained. After each complete acquisition, the munber of failures
are corupared against this number to test for termination.

TUse the FSAMples or FWAVeforms mode when you want the Mask Test to
complete after a set number of failures,

An integer: 1 to 2,000,000 0G0

FWaVeforms rans the Mask Test untd a set munber of failed waveforms occur,
that is, waveforms which fell within the boundaries of one or more polygons,
When FWAVeforms is sent, the fest executes untit the selected total failures
are obtained. The number of failures are compared against this number to
test for termination.

Use the FSAMples or F'WAVeforms mode when vou want the Mask Test to
complete after a sef, number of failures.

An integer: 1 to 1,066,060,000.

SAMPles sets the minimum ngmber of samples that are reguired to terminate
the test. After each acguisition, the number of samples acquired is compared
against this value. SAMPles runs the Mask Test until at least a set nwuber of
sammples are acquired.

Use the SAMPles or Waveforms mode when vou want the Mask Test to reach
completion alter a set nurnber of sampies waveforms are acquired. The test
terminates when the system reaches the specified number of samples or
waveforms.

<number_of_samples> An integer: 1 to 2,300,000, 000.
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WhAVeforms WAVeforms sets the maxinmnm waveforms that are required. When any
measuremens reaches this number of waveforms, the test terminates.
WaAVeforms runs the Mask Test until a set nuwnber of waveforms are acguired.

Use the SAMPles or WAVeforms mode when vou want the Mask Test to reach
completion after a set number of samples waveforms are acquired. The test
terminates when the system reaches the specified number of samples or

waveforms.
< number._of_ An integer: 1 1o 1,000,000,000.
waveforms™>
Example The following example sets the mask test subsystem Run Until mode to
continue testing until 500,000 samples have been gathered.
10 OUTPUT 707;":MTEST:RUMODE SAMPLES,S500E3"
20 FHD
{Iﬁgrv 1MTEST : RUMode”
The query returns the currently selected termination condition and value.
Returned Format [:MTESt:RUMode] {FORever ! FSAMples, <number_of_failed samples> |
FHiVeforms, <number _of_failed_waveforms> | SAMPles,
<number_of_samples> | WAVeforms, <number_of_waveforms>}
Example The following example gets the current setting of the mask test Run Unti

mode from the instrament and prings it on the controller screen.

10 DIM MIEST_Rummode$[50]

20 OUTPUT 707" :MTEST:ROMODE?"
30 ENTER 707;MTEST_ Runmode$

40 PRINT MTEST_Runmode$

50 EED
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Command

< mask_memory>

SAVE

MTESYT:SAVE <mask_memcory>

Saves the mask to mask memory.

An integer in the range of 1 to b,

Example 10 OUTPUT 707;":MTEST:SAVE 1°
20 END
SCALe:DEFault
Command :MTESt :SCALe:DEFault
Sets the scaling markers to default values. The X1, XDELta, Y1, and Y2
markers are set to values corresponding to graticule positions that are one
division in from the leff, right, top, and botiom of the graticule, respectively.
Example The folowing example selects the defaull scale.

10 GUTPCT 707 ;" :MTEST:SCALE:DEFAULT"
20 END
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Command

< numher>

Example

Query

SCALe:SOURce

tMTESt : SCALe:S0URce {WMEMory<number> | FUNCtion<number>
i CHANnel<number>}

Sets the source used by the magk subsystem for interpretation of the
SCALe:Y1 and SCALe:Y2 parameters. SCALe: Y1 and SCALe: Y2 set the
vertical boundaries of the coordinate system for mask testing, and are affected
by the scating of the selected source. For example, suppose that Y1 was set o
—1Vand Y2 was set to +1 V. If Channiel 1 was selected as the scaling source,
and was set to a vertical scale factor of 100 mV per division, the Y1 and Y2
markers will be below and zbove the graticule, respectively. ¥ Channel 2 was
selected as the scaling source, and was set to a vertical scale factor of 500 mv
per division, the Y1 and Y2 markers will be two divisions below and above
the center of the graticule, respectively.

Interpretation of the X1 and AX settings is done using the thme/div setfing
in the time base subsystem, if the source is a channel. The setting can be
queried using the TIMEbase:SCALe? command. Functions and waveform
memories can have independent scale.

For channels: the nember represents an integer, 1 through 4.
For waveform memories: 1, 2, 3, or 4.
For functions: 1or 2,
The following exauple selects waveform memory 1 as the source for
interpretation of the Y1 and Y2 scaling values.
10 OUTPUT 767;":MTEST:SCALE:SOURCE WMEMORY ™

20 END
:MTESt : SCALe:80URce”

The query returns the name of the source currently used to interpret the Y1
and Y2 scale factors,
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Returned Format

Example

Mask Test Commands

[:MTESt:SCALe:80URce] {WHEMory<number> | FUECtion<number>
| CHilnel<mumber>} <HL>

The following example gets the current scale source setting from the
mstrument and prints it on the controller screen.

10 DIM Scale_Source$f3¢]

20 QUTPUT 707;":MTEST:S8CALE: SUURCE?"
30 ENTER 747;Scale_ source$

40 PRINT Scale_source$

50 END

Command

<x1_value>>

Example

SCALe:X1

(MTEST :SChLe: 31 <xl_value>

Defines where X =10 in the base coordinate system used for mask testing. The
other X-coordinate s defined by the SCALe:XDELta command. Once the X1
and XDELta coordinates are set, all X values of vertices in polygon masks are
delined with respect to this value, according to the equation:

X=X x AX] + XI

Thusg, if vou set X1 to 104 4, and XDELta to 100 s, an X value of 100 in a
vertex is at 110 ps.

The instrument uses this equation to normalize vertex valges. This simplifies
reprogramming to handie different data rates. For example, if yvou halve the

period of the waveform of interest, you need only to adjust the XDELta value
£0 set up the mask for the new waveform.

A time value specifying the location of the X1 coordinate, which will then be
treated as X =0 for polygon vertex coordinates.

The following exampie sets the X1 coordinate at 150 us.

10 QUTPYT 70T7;":MTEST:SCALE:X1 1BOE-6"
20 END
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Query

Beturned Fermat

Example

Mask Test Commands

:MTES::SCALe X177

The query returns the current X1 coordinate setting.

[:MTESt:8CALe:X13 <xi_value> <HL>

The following example gels the current setting of the X1 coordinate from the
instrument and prints it on the controler screen.

10 DIM Scale_x1$[50]

20 QUTPUT 707;":MTEST:SCALE:X17"
30 ENTER 707;5cale xi8

40 PRIHT Scale_xi$

50 END

Cemmand

< xdelta. value>

SCALe:XDELta

(MTESt : SCALe: XDELta <xdelta_value>

Defines the position of the X2 marker with respect to the X1 marker, In the
mask iest coordinaie svstem, the X1 marker defines where X=0; thus, the X2
marker defines where X=1.

Because all X vertices of polygons defined for mask testing are normalized
with respect to X1 and AX, redefining AX also moves those vertices to stay in
the same locations with respect to X1 and AX. Thus, in many applications,

it is best If you define XDELta as a pulse width or bit period. Then a change
it data rate, without corresponding changes in the waveform, can easily be
handled by changing AX.

The X-coordinate of polygon vertices are normalized using the equation:
X =7Xx AX) + XI

A time value specifying the distance of the X2 marker with respect to the
X1 marker.,
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Example

Query

Returned Format

Example

Mask Test Commands

Assume that the period of the waveform you wish to test is 1 us. Then the
following example will set AX to 1 ps, ensuring that the waveform's period i
between the X1 and X2 markers,

10 OUTPUT 707;":MTEST:SCALE:XDELTA 1E~-6"
20 END

‘MTESt :5CALe: XDELta?

The query returns the current value of AX.

[MTESt:SCALe:XDELtal] <xdelta_value> <HL>

The ollowing example gets the value of AX from the instrument and prints it
on the controller screen,

10 DIM Scale_xdelta$[50]

20 QUTPUT 707;":MTEST:SCALE:XDELTA?"
30 ENTER 707;Scale_xdelta$

40 PRINT Scale_xdelta$

50 END

Command

<y1_valge>

SCALe:Y1

tMTESt:SCALe: Y1 <yl_value>

Defines where Y=01n the coordinate systerm for mask testing. AI'Y values of
vertices in the coordinate system are defined with respect to the boundaries
set by SCALe: Y1 and SCALe: Y2, according to the equation:

V=Y x{¥YZ2-VY]))+VI
Thus, if youwset ¥1 {0 160 mV, and Y2 to 1V, 2 ¥ value of .100 in a vertex is
at. 190 mv.

A voltage value specifving the point at which Y=0.
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Examgple

Ouery

Returned Fermat

Example

Mask Test Commands

The following example seis the Y1 marker 1o — 1560 mV,

10 OUTPET 707;":MTEST:SCALE:Y1 -1LOE-3"
20 END

(MTESt :SCALe:; Y17

The query refturns the current setting of the Y1 marker.

[:MTESL:8CALe: Y11 <yl_value><HL>

The following example gets the setting of the Y1 marker from the instrument
and prints it on the controller screen.

10 DIM Scale_y1$[50]

20 QUTPUT T707;":MTEST:SCALE Y17
30 ENTER 707;8cale_yl1$

40 PRINT Scale_y1$

50 END

Command

SCALe: Y2

:MTEST:SCALe: Y2 <yZ_value>

Defines the Y2 marker in the coordinate system for mask testing. All

Y values of vertices in the coordinate system are defined with respect to the
houndaries defined by SCALe:Y1 and SCALe: Y2, according to the following
equation:

V=0V x{YZ2-Y1)]+¥I

Thus,  vou set Yi to 100mV, and Y2 t0 1V, a ¥ value of 100 in a vertex is
at 190 mV.

A voltage value specifying the location of the Y2 marker.
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Example

Buery

Returned Format

Mask Test Commands

The following example sets the Y2 marker to 2.5 V.

10 OUTPYT 707;":MTEST:SCALE:Y2 2.5"
20 ENB

(MTESt : SCALe:¥27

The query returns the current setting of the Y2 marker.

DMTEST:8CALe:Y2] <y2_value> <HL>

Example The following example gets the setting of the Y2 marker from the instrument
and prints it on the controller screen.
10 DIM Scale_y2$[501
20 OUTPUT 707;" :MTEST:SCALE:Y27?"
36 ENTER 707;Scale_y2%
40 PRINT Scale_y23$
50 END
SSCReen
Command (MTESt :88CReen  {0FF | PMEMoryl | PRIEter | DISK [,<filename>]}
Saves a copy of the screen in the event of a fallure. A destination of OFF
tuns off the save action. A desiination of PMEMory? adds the screen to the
pixel memaory,
When the destination is PRINter, a variety of printer-related conirols are
used to specify the printer,. When the destination is DISK, a different sef of
cormmands 1s provided to control the print to disk. The printer specifications
are sel, through the DPRinter (Destination Printer) and the DDISk (Destination
Disk) commands.
<filename > A file prefix of four characters. If no prefix is specified, the default prefix is

SCRN.
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Example

Query

Returned Fermat

Examgle

Mask Test Commands

The following program sends the screen anage to the printer when a failure
OCCUrs,

10 QUTPUT 707;" :MTEST:SSCREEN:PRINTER"
20 EED

:MTESt :SS5CReen™

The guery returns the current state of the 55Creen command.

[:MTES::S5CReen] {0FF | PMEMoryi | PRINter | DISK [,<filename>]}<HNL>

The folowing program gels the current desiination for the save screen
command and prints it on the contreller,

10 DIM Screen_out$[30]

20 QUTPUT 707;":MIEST:SSCREEN?"

30 FENTER 707;Screen_out

40 PRINT Screen_out$

5O END

The MTESE:SSCReen command containg the following command subsystems,
used for handling printer or disk output format:

o DIDISK (Iisplay Disk)
+ DPRinter {Display Printer)

SSCReen: DDISk

The MTESL:SSCReen: DDISk sub-subsysten commands are used {0 set up the
disk drive when storing the Mask Test display screen to a disk.

The disk drive setup consists of the following commands:
s BACKground

e MEDig

e PFORmars (printer format)
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Command

Example

Query

Returned Format

Example

SSCReen:DDISk: BACKground

:MTESt : 35CReen:DDISk:BACKground {WHITe | NORMall}

Controls the background coler of the graticule area of an HP PaintJel printer.
It 13 valid only when the print format is an HP PaintJes. In NORMal, the
selected sereen color is used for that area. In WHITe, the background ares is
forced to white (the color of the printer paper). This control is used when the
store screen is directed to the disk.

The following program selects the HP PaintJet as the printer format and sets
the background color to white.
10 QUTPUT 707 ;" :MTEST:SSCREEN:DDISK:PFORMAT PAINTJIET

20 QUTPUT 707 ;" :MTEST:SSCREEN:DDISK:BACKGROUND WHITE"
30 END

:MTESt : 88CReen : DDISk : BACKground?

The guery returns the current background for the disk store.

[:MTESt:S3CReen:DDISk:BACKground] {WHITe | NORMall} <NL>

The following exampie gets the current background color setting and prints
the setfing on the controiler display.

10 DIM Screen_back$[30]

20 QUTPUT 707" :MTEST:SSCREEHN:DDISK :BACKGROURD?"
30 ENTER 707;S5creen_back$

40 PRINT Screen_back$

50 END
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Command

Example

Query

Returned Format

Example

SSCReen:DDISk:MEDia

:MTEST : S3CReen : DDISk:MEDLa {PAPer | TR&Nsparencyl

Specifies whether paper or transparency is o be used in the printer,

This confrol is used when the store screen is directed to the disk. ¥
TRANsparency is selected, the printer makes two passes over each dala row,
putting more ink on the page. This darkens the page for better trangparency
results. The command applies only to the HP Paintfet and color DeskJet
printers, and will slow print speed.

The following program sets the media type to TRANsparency.

10 BUTPUT 707;":MTEST:SSCREEN:DDISK:MEDIA TRANSPARENCY™
20 EED

:MTESt : SSCReen: DRISk: MEDia?

The guery retarns the current media for the disk store.

[:MTESt :S8CReen:DDISk:MEDia]l {PiPer | TRANsparency}<HL>

The following program gets the current media setting and prints the result on
the controller screen.

10 DIM Screen_media$[30}

20 HUTPUT 707;":MIEST:SSCREEN:DDISK :MEDIAT"

30 ENTER 707;Screen_media$

40 PRINT Screen_media$

50 EHND

16-40



https://www.manualsplus.com/

Mask Test Commands

Command

Example

Ouery

Returned Format

Example

SSCReen:DDISk: PFORmat

(MTEST :8SCReen:DDISk: PFORmat {THINkjet | PAINtjet |
LASerjet | EPSon | GIF | TIFF | CTIFf | PCKX | DJB0OC | DIB40 |
D3IBB0 | BI560 | BWPaintjet | BWDeskjet}

Selects the printer lormat to use when storing the screen Lo a disk. This
includes all print formats supported by the instrument.

The following exampie sets the output format for the save screen disk file to
TIFE (Tag linage File I'ormat).

10 OUTPUT 707;'":MTEST:SSCREEN:DRISK :PFORMAT TIFF"
20 END

(MTESt: 8SCReen:DDISk :PFORmat?

The query returns the current printer format for the disk store,

[:MTESt:38CReen: DDISk:PFDRmat] {THINkjet | PAINtjet | LASerjet |
EPSon | GIF | TIFF | CTIFf | PCX | DIBGO | DI640 | DIB50 | DIB60O |
BWPaintjet | BWDeskjet}<NL>

The following program gets the current setting for the disk file cutput format
and prints the result on the controller screen.

16 DIM Disk_format$[30]

20 OQUTPUT 707;":MTEST:SSCREEN:DDISK:PFORMATT™
30 ENTER 707;Disk_format$

40 PRINET Disk_format$

5¢  END
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SSCReen:DPRinter

The MTESt:SSCReen: DPRinter sub-subsystem commands are used to set
up the printer when stering the Mask Test display screen to a printer. The
printer selup consists of the following commands:

e ADDRess
BACKground
MEDia

¢ PFORmat

e PORT

16-42



https://www.manualsplus.com/

Mash Test Commands

Command

< address_value>>

Example

Query

Returned Format

Example

SSCReen:DPRinter: ADDRess

MTESt : 88CReen: DPRinter: ADDRess <address_value>

Allows the user to select the HP-IB address for the printer. This address is
used only ¥ the port is HP-1B.

Any HP-IB address, ¢ to 30,

The fellowing example sets the port to HI>-IB for save screen printer output,
and tells the instrument that the printer is at HP-IB address 8.
10 OUTPUT 707 ;' :MTEST:SSCREEN:DPRINTER:PORT HPIB"

20 QUTPUT 707 ;" :MTEST:SSCREEN:DPRINTER: ADDRESS 8"
30 ENDP

:MTESt:88CReen:DPRinter: ABDResa?

The query retiuns the current address of the orinter.

[:MTESt:5SCReen: DPRint: ADDRess] <address _value><NL>

The following exampie gets the HP-1B address of the printer from the
instrurnent and prints the result on the controller screen.

10 DIM Screen_address$[30]

20 OUTPUT 707 ;" MTEST:SSCREEN:DPRINTER: ADDRESST"
30 ENTER 707;Screen_address$

40 PRIKT Screen_address$

50 END
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Command

Example

Query

Returned Fermat

Example

SSCReen:DPRinter: BACKground

:MTESt : 85CReen:DPRinter:BACKground {WHITe | NORMall}

Controls the background color of the graticule area of an HP PaintJet printer.
It is only valid when the print format is an HP PaintJet. In NORMai, the
selected screen color is used for that area. In WHITe, the background ares is
forced 1o white (the color of the printer paper). This confrol is used when the
store screen is directed to the printer,

The following program selects the HP PaintJet as the printer format and sets
the background color fo white.
10 OUTPUT 707;":MTEST:SSCREEN:DPRINTER: PFORMAT PATNTIET"

20 OUTPUT 707;'":MTEST:SSCREER:DPRINTER: RACKGROUND WHITE"
30 END

:MTESt : 55CReen: DPRinter:BACKground?

The query returns the current background for the printer,

[:MTESt:S8CReen:DPRinter :BACKground] {WHITe | RORMall<HL>

The following example gets the carrent background color setting and prints
the setting on the controller display.

10 DIM Screen_back$[30]

20 OUTPUY 707" :MTEST:SSCREEK: DPRINTER : BACKGROURED?
30 ENTER 707;Screen_back$

40 PRIET Screen_back$

50  END
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Command

Example

Query

Returned Format

Examgle

SSCReen:DPRinter:MEDia

tMTESt : 85CReen 1 DPRinter:MEDia {PiPer | TRANsparencyl}
Specifies either paper or transparency in the printer. If TRANsparency is
selected, the printer makes two passes over each data row, putliing more ink
on the page. This darkens the page for better transparency resuits. The
command applies only to the HP PaintJet and color Desklet printers, and will
slow print speed.

The following program sets the media type to TRANsparency.

10 OUTPUT 707 ;" :MTEST:SSCREEN:DPRINTER:MEDIA TRANSPARENCY!
20 END

:MTESt : 8SCReen ; DPRinter:MEDia?

The query returns the current printer media.

[ :MTESt : S5CReen: DPRinter:MEDia] {PAPer | TRANsparency}<NL>»

The following program gets the current media setting and prints the result on
the controfler screen.

10 DIM Screen_media$[303

20 OQUTPUT 707;":MTEST:SSCREEN:DPRINTER:MEDIA?!
30 ENTER 707 ;Screen_media$

40 PRINT Screen_media$

50 EHND
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Command

Example

Query

Beturned Format

Example

SSCReen:DPRinter: PFORmat

tMTESt :88CReen: DPRinter :PFORmat {THINkjet | PATNtiet |
LiSerjet | EPSon | DJ500 | DJ54C | DI550 | DIS60 | BWPaintjet |
BWDeskjet}

Selects the printer format to ugse when storing the screen to a printer. This
includes only the formats available from the setup print menu that refer to a
physical printer.

The following program sets the save screen printer format to the
HP DeskJet 550,

10
20

OUTPUT 707;”:MTEéT:SSCREEN:DPRENTQH:PFDRMAT DJI550"
END

MTESt : SSCReen: DPRinter : PFORmat?

The query returns the current printer format.

[:MTESt:SSCReen: BPRinter :PFORnat] {THINkjet | PAINtiet |
LASerjet | EPSon | DJ500 | DJIB40 | DJ550 | DIB6O | BWPaintjet |
BWDesgk jetI<KL>

The following example gets the current save screen printer format setting and
prints it on ithe controlier display.

10
20
30
40
50

DIM Screen_pformat$[30]

QUTPUT 707 ;" :MTEST:SSCREEN : CPRINTER.: PFORMATT"
ENTER 707;Screen_pformat$

PRIKT Screen_pformat$

END

16-46



https://www.manualsplus.com/

Mask Test Commands

Command

Example

Query

Returned Format

Examgple

SSCReen:DPRinter:PORT

:MTESt:88CReen:DPRinter:PORT {CENTronics | EPIR}

Selects the printer port for the screen when store screen is going 1o the
printer.

The following example sets the Centronies port for printer output when the
mask test saves a screen to the printer.

10 OUTPUT 707 ;" :MTEST:SSCREEK:DPRINTER:PORT CEKTRONICS"
20 END

:MTESt :35CReen: DPRintex  PORT?

The guery returns the current port type.

[:MTESt :SSCReen:DPRinter:PORT] {CENTronics | HPIB} <HL>

The following example determines which port 18 selected for save screen
printer output and prints the result on the controller screen.

10 DIM Screen_port$[30]

20 OYTPUT 707 ;" :MTEST:SSCREEN:DPRINTER:PORTT"
30 ERTER T07;Screen_port$

40 PRINT Screen_portd

50 END
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Command

<filename>>

Example

fluery

Returned Format

SSUMmary

tMTESt : $5UMmary {0FF | PRINter | DISK [,<filename>}}
Saves the surmary in the event of a failure,

A destinaiion of OFF turns off the summary save. A destination of PRINter
builds the sammary file and sends it to the printer. In this case, a variety of
printer-related controls are used to specify the printer configuration, The
following prinfer commands are used when storing the summary toe a printer:

ADDRess

MEDia

PFORmat {printer format)
PORT

® e 8 »

When set to DISK, the sammary is written to the disk drive using a
user-specified base name with a machine-generated suffix. The results of
tests 1, 2, and 3, for example, may be written te files SUMMO001.50M
SUMMO00Z.5UM, and SUMMGO03,SUM, respectively, The summary is a
logging method where the user can get an overall view of the test results.
The surmmary i8 an ASCII file which the user can peruse on a computer, read
into a spreadsheet, and so on.

A lile prefix of four characters, defaulted to MSUM.
The foliowing program disables the save summary feature.
16 QUTPUT 707;":MTEST:SSUMMARY OFF"

26 END

tMTESt : SSUMmaxy?

The guery returns the current specified destination for the summary.

[:MTESt : SSUMmary] {0FF | PRINter | DISK [,<filename>]}<HL>
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Example The following example gets the setting of the save summary destination from
the instrument and prints the result on the controller display.

10 DIM Summary,_dest${30]

20 OUTPOT 707" :MTEST:SSUMMARY?"
30 ENTER 707;Summary_dest$

40 PRINT Summary_dest$

50 EKD

SSUMmary:ADDRess

Command (MTESt : 3SUMmary: ADDRess <address_value>

Selects the HP-IB address for the printer. This address is used only when the
sumanary is going to the printer and the port s set to HP-IB.

<address_value> Any HP-1B address from 0 to 30,

Example The following program sels the printer cutput port to HP-1B at address 9,

10 OUTPUT T07;":MTEST: SSUMMARY :PORT HPIB'
20 OUTPUT 707;":MTEST:55UMMARY : ADDRESS 8"
30 END

Query (MTESt : 88UMmary : ADDRess?

The query returns the current, address of the printer,

Returned Format [:MTESt :55UMmary : ADDRessi<address_value><NL>

Example The following exampie gets the current Settmg of the HP-IB address and
prints it on the controller display.

10 DIM Summary, addr${30]

20 QUTPUT 707;":MTEST: SSUMMARY : ADDRESS?H
30 ENTER 707;Summary_addr$

40 PRINT Summary_addr$

50 ERD
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Command

Example

Query

Returned Format

Example

SSUMmary:MEDia

(HMTESt 1 88UMmary:MEDia {PAPer | TRANsparency}

Specifies either paper or transparency in the printer. When TRANsparency is
selected, the printer prints the data twice, which makes the contents of the
media look darker and slows down the printing process. This control is used
when the store swnmary is directed to the printer, and is enly valid for the
HP PaintJet and color Desklet printers.

The following program sets the media type to paper for the store summary
results.

10 DUTPUT 707;":MTEST:SSUMMARY :MEDIA PAPERM
20 ENB

:MTES® : SSUMmary :MEDia?

The query returns the carrent specified media for the printer.

[:MTESt :88UMmary :MEDia] {PAPer | TRANsparencyl}<NL>

The foliowing example gets the media type sefting and prints the result on
the controller dispiay.

10 DIM Summary_media$[30]

20 QUTPUT 767 ;" :MTEST:SSUMMARY :MEDIA?®
30 ENTER 707;Summary _media$

40 PRINT 707;S5ummary_media$

50 END
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Command

Example

fuery

Beturned Format

Example

SSUMmary:PFORmat

‘MTESt :SSUMmary: PFORmat {THINkjet | PAINtjet |
LiSerjet | EPSon | D3540 | DJISBO | DJ560 | BWPaintjet | BWDeskjet}

Selects the printer format to use when storing the summary to a printer.

This includes the physical printers supported by the instrument, with the
exception of the HP DesklJet b00C with the color cartridge installed. To set up
the format for the HP Desklet 500C, use the monochrome cartridge and the
BWDeskjet parameter in the command.

The following program sets the save screen printer format to Epson,

10 OUTPUT 7¢7;":MTEST:SSUMMARY :PFORMAT EPSGN”
20 END

sMTEST : S8UMmary: PFORmat?

The query returns the current specified printer format,

[:MTESt : $5UMmary :PFORmat] {THINkjet | PATHtjet |
LASerjet | EPSon | DJ540 | DJS50 | DJ560 | BWPaintjet |
BiDesk jet}<NL>

The following example gets the curreni printer format setting and prints it on
the controlier screen.

10 DIM Summary, format$130]

20 QUTPUT 707;":MTEST:SSUMMARY :PFORMAT?

30 ENTER 707;Summary_format$

40 PRINT Summary, formatd
50 END
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Coemmand

Example

Guery

Returned Format

Example

SSUMmary:PORT

(MTES: : 38UMmary : PORT {CEETronics | HPIB}

Selects the printer port for the smmmary when the sysamary is sent to the
printer.

The following program sets the printer port for summary cutput to HP-IB.

10 OUTPUT 707, :MTEST:SSUMMARY :PORT HPIB™
20 END

(MTEST: SSUMmary : PORT?

The guery returng the current specified port for the printer.

P:MTESt :SSUMmary :PORT] {CENTronics | HPIB}<HL>

The foliowing program gets the current setting of the summary cutput port
and prinis the setting on the controller dispiay.

10 DIM Summary_port$[30]

20 OUTPUT 707;":MTEST:SSUMMARY : PORT?"
30 ENTER 707 ;Summary_port$

4% PRINT Summary, port$

50 END
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Command

< standard >

Exampie

Query

Returned Format

Example

STANdard (HP 83480A Only)

MTESL :STANdard <standard>

Loads a predefined standard mask as the current mask.

{ DS1 | DS1C [DS2 | DS3 | FC133 | ¥C266 | FC531 | FC1063 | FDDI |
Phlmary | SECondary ! TERtiary | OC1 | 0C3 (0Ci2 | 0024 | DC4s |
QUATO | QUAT1 | STHO | STM1 | STM4 | STMI6 | STSIE | STSIP | $TS3E |
STS3P0 | STS3P1 | PDH2 | PDHS | PDH34 | PDH139C¢ | PDH 1391}

The standards PDHZ, FDHS, PDH34, PDHIZ00, ond POHIZ91 are available
i firmacaye vevision A 02 00 and above.

The following program sets the mask to QC48.

10 OUTPUT 707;":MTEST:STANDARD:(GC48"
20 END

(HMTESt: 8TANdaxd?

The query returns the currently selected standard mask.

[:MTESt:STAldard] <standard><iL>

The following program determines the current standard and prints the setting
on the controller display,

14 DIM Standard${30]

20 0UTPUT 707;':HTEST:STiNdard?™"
30 ENTER 707;Standard$

4¢ PRINT Standard$

50 EHND
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Command

< spurce >

< destination>>

< filename >

<format>

Example

Query

Returned Format

SWAVeform

(MTESt:8WAVeform <source>, <destination>, [<filename> [,<format>]}]

Saves waveforms from a channel, fanction, histogram, or waveforin memory
in the event of a faiture detected by the Mask Test. Bach waveform source
can he individually specified, allowing multiple channels or functions to be
saved to disk or waveform memories. Setting a particular source to QFF
removes any waveform save action from that source.

{CHANpell | FUNCtionN | FFT | HISTogram | WMEMoryHd | RESet}

{OFF | WMEMoryN | DISK}

A descriptive file prefix consisting of up to four characters. If no filename
1§ specified the prefix defaulis to CHIA ... CH4B, FN1, FN2, FFT, HIST,
MEMI1 ... MEM4.

{TEXT [,YVALues | VERBosel | INTernal}

The following example saves the waveform from channel i to waveform
menory I when a failure occurs,

10 OUTPUT 707;":MTEST:SWAVEFORM CHANNEL1,WMEMORY1"
26 END

:MTESt : SYAVeform? <source>

The query returns the current state of the MTESt: SWAVelorm commannd.

[:MTESt:SWAVeform]<source>, <destination>,
[¢filename>],<format>]]<KL>
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Mask Test Commands

The following example gets the current save waveform configuration and
prints it on the controfler display.

10
20
30
45
50

DiM Save_wave$[206]
QUTPUT 707 ;" :MTEST:SWAVEFDRMY CHAEBNEL:"

ENTER 707;Save_waved
PRINT Save_wave$
END

Cemmand

SWAVeform:RESet

(BTESt : SWAVeform:RESet

Sets the save destination for all waveforms to OFF Setting a source to OFF
removes any waveform save action from that source. This is a convernient
way to turn off all saved waveforms if if is unknown which are being saved,
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Command

Example

Query

Returned Format

Examgle

TEST

(MTESt:TEST {ON | 1 | OFF | 0}

Contrels the execution of the Mask Test function. ON allows the Mask Test to
run for all of the active sources. When the Mask Test is turned on, the Mask
Test resuits are displayed on gcreen in a window below the graticule in the
mask test window. OFF disables mask testing.

The following example turns on the mask test function.

10 QUTPUT 707;'":MTEST:TEST 0"
20 ENp

:MTESt: TEST?

The query returns the state of the mask test subsystem, whether on or off.

[<MTESL:TEST] {1 | O}<HL>

The following example determines whether the mask test subsystem is on or
off and prints the result on the controller screer.

10 DIM Mtest_state$[30]

20 QUTPYT 707 ;":MTEST:TEST?"
30 ENTER 707;Mtest_state$

40  PRINT Miest_state$

B  END
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The Measure sgbsystem commands are used fo make parametric
measurements on displayed waveforms.

The Measure subsystem containg the following commands and queries:

o APOWer (HP 83480A Only)

e CGRade

o COMPlete

o CROSsing

o DCDistortion

i EHEight

o) BERAT 0 (HP 834804 Only)

0 ERCalibrate (HP 834804 Only)
o1 ERFactor (P 834804 Only)

o EWIDth

o JITTer

o PEAK?

o QFACtor (HF 8534804 Only)
CLEar

DEFine

DELTatime

DUTYeycle

FALLtime

FFT .

o DFRequency {delta frequency)
o DMAGnitude (delta magnitude)
o FREQuency

o MAGNitude

o PEAK1

o PEAK?Z

o THReshold

FREQuency

s 2 9 5 » &
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Measurement Setup

User-Defined
Measurements

Measurement Error

Making Measurements

Measure Commands

To make a measurement, the portion of the wavelornm required for that
measurerent must be displayed on the instrument.

e Tor a period or frequency measurement, at least one and one half complete
cycles must be displayed.

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

e For arise time measurement, the leading (positive-going} edge of the
waveform must. be displayed.

o Ior afall time measurement, the trailing (negative-going) edge of the
waveform must be displaved.

o Ior eye measurements, the complete eye (two crossing points) must be
displayed.

When user-defined measurements are made, the defined parameters must be
set hefore actually sending the measurement command or query,

If a measurement cannot be made because of the lack of data, because the
source signal is not displayed, or some other reason, the following results are
returned:

e 9.99999E + 37 is returned as the measurement result.
o If SENDVALID is ON| the errvor code is also returned,

# more than one pericd, edge, or pulse is displayed, time measurements are
made on the first (leff-most) portion of the displaved waveform.

When any of the defined measurements are reguested, the instrument firse
determines the top (100%) and base (G%) amplitudes of the wavelorm. From
this information, the instrument determines the other important amplitude
values (10%, 90%, and 50% amplitude values) for making measurements.

The 16% and 90% amplitude values are used in the rise fime and fall time
measurements when standard measurements are selectad.

The 50% amplitude value s used for measuring freguency, period, pulse
width, and duty cycle with standard measurements selected.

Measurements can also be made nsing user-defined parameters instead of the
standard measurement values.
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Measurement
Considerations with the
HP 83480A or b4750A
opl.& 83480K

Measure Commands

When the command form of a measurement is used, the instrument is placed
in the continuous measurement mode. The measurement resuli witl be
displayed on the front panel, There may be up (o four measurements runaing
continuonsly., The SCRATCH command is used to tirn off the measurements.

When the guery form of the measurement is used, the measurement is made
one time, and the measurement resuif is returned.

¢ If the current acquisition is complete, the current acquisition is measured
and the result is refurned.

o [l the current acquisition is incomplete and the instroment is running,
acquisitions will continue to oceur until the acquisition is complete. The
acguisifion will then be measured and the result returned.

¢ If the corrent acquisition is incomplete and the instrument is stopped, the
measurement result will be 9.9999% + 37 and the incomplete result state
will be returned, if SENDVALID is ON.

All measurements are made using the entire display, except for VAVERAGE
and VRMS which allow measurements on a single cycle. Therefore, i you
want to make measuremen{s.on a particular cycle, display only that cvae on
the screen.

Measurements are made on the displayed waveforms specified by the
SOURCE cormmand. The SOURCE command allows two sources to be
specified. Most measurements are only made on a single source. Some
measurernents, such as the DELTATIME measurement, require two Sources,

I the signal 1s clipped, the measurement resuit may be gquestionable. In
this case, the value returned is the most accuraie value that can be made
using the current scaling. You might be able to obtain a moere accurate
measurement by rescaling the vertical to prevent the signal from being
chpped.

The HP 83480A provides several eye diagram measurements, such as
extinction ratio and crossing percent. These measuremenis are only
avaliable when the color grade database has been activated through the
DISPlay: CGRade:ON command. Measurements are valid only when one
channel i3 ON with the database activated. I twe channels are ON and the
color grade database is active, a measurement cornmand will returm an ervor,
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Before conducting eye diagram measurements, the signal type should be
specified through the :MEASure:DEFine: CéRade NRZ command. This
tells the Instrument that the signal under analvsis is an NRZ eve diagram
waveforms.

Several of the eye diagram measurements depend upon the definition

of the vertical histogram window. This window is defined by time

markers positioned within the eve as a percent of the bit period. The
window can be defined tirough the :MEASure:DEFine EWINdow,
<ewindlpct» <ewindZpci> command.

To avoid using erroneous data, clear the display after you change instrament

setup conditions or DUT conditions and acquire new data before extracting
measurement results,

Command

<units>

< source >

< number>

Example

APOWer (HP 83480A Only)

(MEASure: APOWer <units> [,<source>]

Measures the average power. Sources are specified with the
MEASure:SOURce comemand or with the eptional parameter [ollowing the
APOWer command. The average optical power can only be measured on an
optical chanael input.

{WATT | DECibell}

{CHAknel<number>?}

For channels, this value is dependant on the type of plug-in and its location in
the instrument. It will work only on eptical channels.

The following example measures the average power of the last specified
signal.

i0 QUTPUT 707;"MEASURE:APOWER WATT"
20 END
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Query

Returned Format

< value>>

<result. state>

Example

Measure Commands

MEASuUre: APOWer? <units> [<,sourcer]

The query returns the measured power of the specified source,

[:MEASure:APOYer]<value>[,<result_state>I<HL>

The average power.

If SENDVALID is ON, the result state is returned with the measurement
resull. Refer to the MEASure:RESults command, for a list of the result states,

The foliowing example places the current power of the specified signal in
the numeric variable, Value, then prints the contents of the variable to the
controller’s sereen.

i0
20
3¢
49
50

QUTPYUT 767;":SYSTEM:HEADER COFF" ‘Response headers off
DUTPUT 707;":MEASURE: APOWER? WATT™

ENTER 707;:Value

PRINT Value

END
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CGRade:COMPlete

Command :MEASure:CGhade: COMPlete <comp_hits>

Sets the color grade measurement completion criterion.

Example The following example sets the completion criterion to 10 hits.
10 OUTPUT 707;":MEASURE:CGRADE:COMPLETE 19"
20 EHD

Query The query returns the current setting for coler grade completion,

:MEASure:CGRade: COMPlete?

Returned Format [:MEASure:CGRade : COMPletel<comp, hits><NL>

< comp_hifs>- The number of hits that the peak-numbers-of-hits, in the color grade
database, must equal or exceed before a color grade measurement. is
complete,

A color grade measurement query will return 9.99999F+ 37 until the
measiurement, s complete.

Example The following example sets the color grade complete value, then starts 4
Vmax measurernent with the color grade database as the source.

10 OUTPUT 707;'":MEASURE:CGRADE: COMPLETE? 8
20 OUTPUT 707;":DISPLAY:CGRADE 0N"

30 OUTPUT 70%;":MEASURE:VMAX CGRADE"

40 END
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Command

Example

Query

Returned Format

< value>

< result_state >

Example

CGRade:CROSsing

1MEASure:CGRade: CROSsing

Measures the crossing level percent of the current eye diagram on the color
grade display.

The following example measures the crossing level,
10 GUTPUT 707;"MEASURE:CGRade: CRDSsing”

20 END

:MEASure:CGRade: CROSsing?

The query returns the crossing level percent of the current eye diagram on
the color grade display.
[:MEASure:CGRade:CROSsingl<value>[,<result_state>]<NL>

The crossing level.

If SENIVALID is ON, the result state is returned with the measurement
result. Refer to the MIEASure:RESults cornmand, for a list of the result states.

The following example places the current crossing level in the numeric

variable, Value, then prints the confents of the variable to the controller’s

SCreern.

10 SYTPYUT 707 :":8YSTEM:HEADER (OFFY 'Response headers off
20  QUTPUT 707;":MEASURE:CGRADE:CROSSING?™

30 ERTER 707;Value

40 PRINT Value

50 EED
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Measure Commands

Command

< format>

Examgple

Query

Returned Format

<value>>

< result_state>

Example

CGRade:DCDistortion

:MEASure: CGRade: DCDistortion <format>

Measures the duty cycle distortion on the eye diagram of the current
color grade display. The parameter specifies the format for reporting the
measurement,

{TIMFE | PERCent}

The Tollowing example measures the dufy cycle distortion.

10 GUTPUT 707 ;"MEASURE:CGRADE:DCDistortion TIHME!
20 EED

1MEASure:CGRade: DCDistertion? <format>

This guery returns the duty cycle distortion of the color grade display.

[:MEASure:CGRade:DCDistortion] <value>[,<result_state>] <¥L>
The duty cycle distortion.

If SENDVALID is ON, the result state is returned with the measurement
result. Refer (o the MIASure: RESwults comumand, for a list of the result states.

The following example places the current duty cycle distortion in the numeric
variable, Value, then prints the contents of the variable to the controller’s
sCreen.

10 QUTPUT 707;":SYSTEM:HEADER OFF" 'Response headers off
20 QUTPUT 707;”:MEASURE:CGRADE:DCDISTORTIGN? PERCENT!

30 ENTER 707 ;Value

40 PRIET Value

B0 ERD
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Measure Commands

Command

< fermat>

Example

Query

Returned Format

<value>>

< rosuli_state>

Example

CGRade:EHEight

:MEASure:CGRade:EHEight <format>

Measures the eve height on the eye diagram of the current color grade
display. The parameter specifies the format for reporting the measurement.

{TIME { PERCent}

The following example measures the eve height.

10 GUTPUT 707 ;"MEASURE:CGRADE:EHEight TIME"
20 ENp

:MEASure:CGRade:EHEight? <format>

The guery refurns the eye height of the color grade display.

{:MEASure:CGRade:EHEight] <value>[,<zesuli_state>]<NL>

The eye height.

If SENDVALID is ON| the result state i3 returned with the measurement
resulf. Refer o the MEASure:RESults command, for a list of the result states.

The following example places the curreni eve height in the numeric variable,
‘alue, then prints the contents of the variable to the controller’s screen.

10 OQUTPUT 707;" :SYSTEM:BEADER OFF® 'Response headers off
20 QUTPUT 707;” :MEASURE:CGRADE:EHEIGHT?"

30 ERTER 707;Value

40 PRIRT Value

50 END
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Measure Commands

Command

<format>

Example

Query

Beturned Format

<vakie >

< result_state>

Example

CGRade:ERATio (HP 83480A Only)

:MEASure:CGRade : ERATio <format>

Measures the extinction ratio on the eye diagram of the current color grade
display. The dark level or de offset of the input channel must have been
previously calibrated. See the :MEASure:CGRade:ERCalibrate command.

{RATic | DECibel | PERCent}

The following example measures the extinction ratio.

16 OUTPUT 707;"MEASURE:CGRADE:ERATIS RATIOM
20 EHD

:MEASure: CGRade:ERATi07 <format>

The query returns the extinction ratio of the color grade display.

[:MEASure:CGRade:ERATio)<value>[,<result_statedI<NL>

The extinction ratio.

If SENDVALID is ON, the result state is refurned with the measurement
result. Refer to the MEASwre:RESults command, for a list of the result states.

The following example places the current extinction ratio in the numeric
variable, Value, then prints the contents of the variable to the controller’s
sCreen.

10 SQUTPUT 707;":SYSTEM:HEADER OFF" {Response headers off

20 QUTPUT 707;":MEASURE:CGRADE:ERATIO? RATIODM

30 ENTER T707;Value

40 PRINT Value
50 END
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CGRade:ERCalibrate (HP 83480A Only)

Cemmand :MEASure:CGRade:ERCalibrate
Calibrates the dark level or DC offset of the input channel for use in
extinction ratio measurements. Extinction ratio cal only prompts when
executed manually.

Example Befuore twitiating this covmand, the souyce maust be turned off. The user will
be prompted to turn off the laser. The following example calibrates the dark
noise level.

10 DUTPUT 70T ;"MEASURE:CGRADE:FRCALIBRATE"

20 END
CGRade:ERFactor (HP 83480A Only)
Reguires firmaoare revision A 03 .00 and above.

Coemmand :MEASure:CGRade :ERFactor {CHANnel<number>} {0 | OFF}, <value>
Corrects for the frequency response of the measurement system. This is
usually a function of the bit rate and the receiver frequency response.

< number> For channels: This value 15 dependent on the tvpe of plug-in and its location

' i the mstrument.
<value>> % correction factor,
Example The following example sets the extinction ratio correction factor to 1.5% and

furns on correction.

10 OUTPUT 707;'":MEASURE:CGRADE:ERFACTOR CHANNEL1, OH, 1.5
20 END
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Measure Commands

Command

Example

Query

Returned Format

<value>

<result._state>

Example

CGRade: EWIDth

:MEASure: CGRade ; EWIDth

Measures the eyve width on the eye diagram of the current color grade dispiay.

The following example measures the eye width.

10 OUTPUT 707 ;"MEASURE:CGRADE:EWIDTHY
20 END

:MEASure:CGRade : EHIDTLT

The query returns the eve width of the color grade display.

[sMEASure:CGRade :EWIDthl<value>{,<result_state>] <lL>
The eve width.

1 SENDVALID is ON, the result state is returned with the measurement
resuit. Reler to the MEASure:RESulis cememand, for a list of the result states.

The following example places the current eye width in the numeric variable,
Vaiue, then prints the contents of the variable o the controller’s screen.

10 GUTPUT 707;":SYSTEM:HEADER OFF" ‘Response headers off
20 QUTPUT 707" :MEASURE:CGRADE:EWIDTH?"

30 ENTER 707;Value

40 PRINT Value

50 END
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Measure Commands

Command

< farmat>>

Example

Query

Returned Format

<value>>

< result_state>

Example

CGRade:JITTer

:MEASure:CGRade: JITTer <format>

Measures the jitter at the eye diagram crossing point. The parameter specifies
the format, peak-to-peak or RMS, in which the results are reported.

{PP | RMS}

The following example measures the jitter

10 GUTPUT 707 ;"MEASURE:CGRADE: JITTER RMS"
20 END

MEASure:CGRade: JiTTer? <format>

The query returns the iiter of the color grade display.

[:MEASure: CGRade: JITTer}<value>[,<result_state>i<HL>
The jitler

If SENDVALID is ON. the result state is returned with the measurement
result. Refer to the MEASure: RESults command, for a list of the result states.

The following example places the current jitter in the mumneric variable, Value,
then prings the contents of the variable to the confroller’s screen.,

16 GUTPUT 707;":SYSTEM:HEADER OFF" 'Response headers off
206 QUTPUT 707;Y:MEASURE:CGRADE: JITTER? RMSY

30 ENTER 707;Value

40 PRINT Value

50 END
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CGRade:PEAK?

Cuery :MEASure: CGRade:PEAKT

The guery returns the maximum number of hits of the color grade display.

Retarned Format [:MEASure:CGRade :PEAK]<value>[,<result_state>]<NL>
<vakie>> The number of hits.
< result. state>- If SENDVALID is ON, the resul( state is returned with the measurement

result. Refer to the MEASure: RESults corunand, for a list of the result states,

Example The following example places the current number of hits in the numeric
variable, Value, then prints the contents of the variable to the controller’s
screen.,

10 QUTPUT 707;":SYSTEM:HEADER OFF" ‘Response headers off
20 QUTPUT 707;" :MEASURE:CGRADE :PEAK?"

30 EHTER 707;Value

40 PRINT Value

50 EHD
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Measure Commands

Command

Example

Ouery

Returned Format

<value>>

Example

CGRade:QFACtor (HP 83480A Only)

MEASure: CGRade: FACtor

Measures the Q factor.

The following example measures the @ factor,

10 OUTPUT 707 ;"MEASURE:CGRADE:QFACTORY
20 END

:MEASure: CGRade:QFACtor?

The query returns the O factor of the color grade display.

[ :MEASure:CCRade:QFACTOR} <valuer[,<resuit_state>]|<HL>

The Q factor.

If SENDVALID is ON, the result state is returned with the measurement
result. Refer to the MEASure:RESults command, for a list of the result states.

The following example places the € factor in the numeric variable, Value,
then prints the contents of the variable to the controller’s screen.

10 DUTPUT 707;":SYSTEM:HEADER OFF" 'Response headers off
20 DUTPUT 707;":MEASURE:CGRADE:QFACTOR?"

30 ENTER 707;Value

40 PRINT Value

5G  END

17-17



https://www.manualsplus.com/

Measure Commands

CLEar

Command (M ASure: CLEar

Clears the meagsurement resuits from the screen. It is identical to the
MEASure: SCRatch cornmand.

Example The following example clears the current measarement results from the
screen.
16 OUTPUT 707;"MEASURE:CLEAR"
20 END
DEFine
Command (MEASure:DEFine <meas_spec>

Sets up the definition for measurements by specifying the delta time,
threshold, or top-base values, In addition, the color grade, measurement
signal type, and the eye measurement window position can be set. Changing
these values may affect other Measure commands. The following table
identifies the relationships between user-defined vakues and other Measure
commands,

<meas. spec> {CGRade,DELTatine ,EWINdow, THResholds , TOPBase}

CGRade and EWINdow are HP 83480A and HP 547504 (Option 83%480K)
only commands.
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Command

< signal_type>

Command

:MEASure:DEFine Interactiens

MEASure commands

DELTatime

THReshelds

TGPBase

RISEtime

FALLtime

PtRind

FRECuenTy

YMIN

YMAX

PP

vIo?

YBASe

VAMPliude

PWIDth

NWIDth

D¥ERshaot

DUTYeycle

DELTatime

YAMS

MEASure:DEFine CGRade, <signal_type>

{PULSe | NRZ | AMI | OMI}

:MEASure:DEFine DELTatime,<start edge_direction>,
<start edge number>,<start edge_position>,
<stop edge direction>,<stop edge_number>,

<stop edge_position>

Measure Commands

17-19
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< gdge_direction>>

< edge_numher>>

< edge_position>

Command

<pwid1PET >,
< ewind2PET >

Command

< upper_pet>,
<middle_pet>,

<upper_velts >,
< middie.volts>,
<jower_vakls>

Command

<top_volts>,
< base_vyolts >

Example

Measure Commands

{RISing | FALLing | EITHer}

An integer from 1 to 65534,

{UPPer | MIDDle | LOWer}

(MEASure:DEFine EWINDOW, <ewidIPCT>,<ewind2PCT>

An integer, 0 to 104, specifving an eve window as a percentage of the bit
period anit interval.

‘MEASure:DEFine THResholds,{{STANdard}{ {PERCent,
<upper_pet>, <middle_pet>,<lower_pct>} | T1090 | T2030
{V0LTage,<upper_volis>,<middle_velts>,<lower_volts>|}}

An integer, -+ 2b to 125, specifying a percentage form base voltage to top
voltage.

A real number specifying a threshold voltage.

:MEASure:DEFine TOFBase,{{STANdard}i{<top_volts>,<base_volts>}}

A real number specifving an amplitade.

The folowing example sets the parameters for a time measurement from the
first positive edge at the upper threshold level to the second negative edge at
the middle threshold.

10 QUTPUT 707;":MEASURE:DEFINE DELTATIME,RISING,!,UPPER,FALLING,2,MIDDLE"
20 END
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uary

Returned Fermat

Exampla

Measure Commands

I one source is specified, both parameters apply to that signal. If two sources
are specified, the measurement is from the first positive edge on source 1 to
the second negative edge on source 2.

Source is specified either using MEASure:SOURce, or using the optional
<sources parameter when the DELTatime measurement is started.

(MEASure:DEFine? {CGRade | DELTatime | EWINdow | THResholds |
TOPBasel

The guery returns the current setup for the specified parameter,

{:MEASure:DEFine] (GRade,<signal_type>

[:MEASure:DEFine] DELTATIME <start edge direction>,
<start edge_number>,<start edge_position>,

<stop edge_direction>,<stop edge _number>,

<gtop edge_position>

[:MEASure:DEFine] EWINdow,<ewindipct>,<ewindlpct>

[:MEASure:DEFine] THRESHOLDS {{STANDARD} |
{?ERCENT,<upperwpct>,<middle_pct>,<1ower~pct>} |
{VOLTAGE, <upper_volts>,<middle_volis>,
<lower_volts>}}

[:MEASure:DEFinel TOPBASE {{STANDARD} | {<top_veolts>,<base_volte>}}

The following exampie returns the current setup for the measurement
threshaolds to the string variable, Setup$, then prints the contents of the
variable to the controller’'s screen,

10 DIM Setup$l50] {Dimension variable
20 OUTPUT 707;'":MEASURE:DEFINEY THRESHOLDS"
30 EHNTER 707;Setup$

40 PRINT Setup$

50 FEHD
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Measure Commands

Command

< source>>

< number>

Example

Query

Returned Fermat

< valie>

DELTatime

:MEASure:DELTatime [<socurce>[,<source>]]

Measures the delta time between two edges. If one source is specilied, the
delta time from the leading edge of the speciied source to the trailing edge of
the specified source is measured. 1 two sources are specified, the delta time
Troe the leading edge on the first source to the tralling edge on the second
source is measured.

Sources are specified with the MEASure: SOURce command or with the
optional parameter following the MEASure:DELTatime cormmand. The rest of
the parameters for this commmand are specified with the MEASure:DEFine
commmand.

{CHANnel<number> | FUNCtion<number> | WMEMory<number> | (GRade}

IFor channels: Vahue is dependent on the type of plug-in and its location in the
instrument.

For functions: 1 or 2.

For waveform memories (WMEMORY): 1, 2, 3, or 4,

The following exampte measures the delta time between channel 1 angd
channet 2.

10 QUTPUT 707;":MEASURE:DELTATIME CHANNELY, CHANNEL2"
20 END

:MEASure:DELTatime? [<source>[,<scurce>]]

The query returns the measured delia time value.

[:MEASure:DELTatime] <value>[,<result_state>]<liL>

Delta tine from the first specified edge on one source to the next specified
edge on another source.
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<result_state>

Measure Commands

If SENDVALID is ON, the result state is returned with the measurement
resudt. Refer to the MEASure: RESults command, for a list of the result states.

Examgle The following exarmple places the current value of delta time in the numeric
variable, Value, then prints the contents of the variable to the controfier’s
sereen. This example assumes the source was set using MEASure: SOURce.

10 QUTPUT 707;":SYSTEM:HEADER OFF" 'Response headers off
20 OUTPUT 707;":MEASURE:DELTATIME?"
30 ENTER 707;Value
40 PRIET Value
56  END
W
a
NOTE ;
When receiving numeric data into numeric variables, turn off the headers, Otherwise, the headers may
cause misimerpretation of refurned defa.
DUTYcycle

Cammand :MEASure:DUTYeyele [<source>]

Measures the ratio of the positive pulse width to the period. Scurces are
specifiedd with the MEASure:SOURce command or with the optional parameter
following the DUTYcycle comumand. ‘

<souree™ {CEANnel<number> | FUNCtion<pumber> | WMEMory<aumber> | CGRade}
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< number>

Example

Query

Returned Format

<value>

<result_state>

Example

Measure Commands

For channels: Value is dependent on the type of plug-in and ifs location in the -
instrument.
For functions: 1 or 2.

For waveform memories (WMEMORY): 1, 2, 3, or 4,

The following example measures the duty cycle of the last specified signal.

10  OUTPUT 707;" :MEASURE:DUTYCYCLE"
20 EHD

tMEASure:DUTYcycle? [<source>]}

The gquery returns the measured duty cvele of the specified source.

[:MEASure:PUTYeyclel<value>[,<result_state>]<NL>

The ratio of the positive pulse width to the period.

i SENDVALID is ON, the result state is returned with the measurement
resuit, Refer to the MEASure:RESults command, for a list of the result states.

The following example places the current duty cycle of the specified signal
in the numeric variable, Value, then prints the contents of the variable to the
controller’s screen.

10 OUTPUT 707;":SYSTEM:HEADER OFF {Response headers off

20 OYTPUT 707;":MEASURE:DUTYCYCLE?"

30 ENTER 707;Value

40 PRIET Value
50 ERD
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Measure Commands

Command

< Spuree-

< number>

Example

Query

Returned Fermat

<vakie>

FALLtime

:MEASure:FALLtime [<source>]

Measures the time al the gpper threshold of the falling edge, measures the
time at the lower threshold of the falling edge, then calculates the fall time.
Sources are specilied with the MEASure:50URce command or with the
optional parameter following the FALLtime command,

The first displayed faliing edge is used for the fall fime measurement.
Therefore, for best measurement accuracy, set the sweep speed as fast as
possible while leaving the falling edge of the waveform on the display.

Fall ttme = time of ower threshold point — e ab upper threshold point.

{ChAlnel<number> | FUNCtion<number> | WHEMory<number> | CGRade}

For channels: Value is dependent on the type of plug-in and its location in the
instrument.

For functions: 1 or 2.

For wavelorm memeories (WMEMORY): 1, 2, 3, or 4.

The following example measures the fall time of the last specified signal.
10 OUTPUT 707;:MEASURE:FALLTIME"
20 END

:MEASure:FALLtime? [<source>]

The guery returns the fall time of the specified source.

[:MEASure:FALLtimel<value>{,<result_state>} <NL>

Time at lower threshold - time at upper thraeshold,
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<resuit_state>

Example

Measure Commands

If SENDVALID is ON, the regult state is returned with the measurement
result.

The following example places the current value for fall thne in the numeric
variable, Value, then prints the contents of the variable to the controller's
SCreett.

10 QUTPUT 707;":SYSTEM:HEADER OFF" !Response headers off
20 OUTPUT 707;":MEASURE:FALLTIME?"

30 ENTER 707;Value

40  PRINT Value

50 END

FFT

The MEASure:FI'T commands control the FIT measurements accessible
through the Measure subsystem. The FFT sub-subsystem consists of the
following cominands:

DFRequency {delta frequency)
DMAGritude (delta magnitude)
FREQuency

MAGNitude

PEAKI

PEAK?2

THReshold

The following Measure commands also operate on FFT functions:

& & & & » 8
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Measure Commands

Measuve Command Measarement Performed

TIAX The frequency of the maximum value in the spectrum.

TAIN The frequency af the minimum value in the spectrum.

YMAX The maximum value in the speetrum.

VM The minimum valve & the spectrum.

VPP The range af values in the spectrum.

MTIM The value at a specified frequancy, &

FFT:DFRegquency
Command ' :MEASure:FFT:DFRequency [<source>]

Enables the delta frequency measurement. The source is specified with the
MEASure:50URce conunand or with the optional parameter foliowing the FET

command,
< SOUIGEe > {FINCtion<number> | FFT | WMEMory<number>}
< number>> For functions: 1 or 2.

For waveform memories: 1, 2, 3, or 4.

Query (MEASure: FFT:DFRequency? [<source>]

The query retinns the FFT delta frequency of the specified peaks,

Returned Format [ :MEASure:FFT:DFRequency] <delta_frequency><HL>
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Measure Commands

Command

< source >

< humber>

Query

Returned Format

FFT:DMAGnitude

‘HMEASure :FFT:DMAGnitude I[<source>]

Fnables the delta magnitude measurement. The source is specified with the
MEASure: 50URce command or with the optional parameter following the FFT
command.

{FUECtion<number> } FFT | WMEMory<number>}
Yor functions: [or 2.

For waveform memories: 1, 2, 3, or 4.

:MEASute: FFT:DMAGnitude? [<source>]

The gquery returns the delta magnitude of the specified peaks.

[:MEASure:FFT:DMAGnitudel<delta_magnitude><HL>

Command

< source >

FFT.FREQuency

(HEASure :FFT:FREQuency [€gource>]

Enables the frequency measurement. The source is specified with the
MEASure:50URce command or with the cptional parameter following the FF'T
command.

{FUNCt ion<number> | FFT | WMEMory<number>}



https://www.manualsplus.com/

< numher>

Query

Returned Format

Measure Cormmands

For functions: 1 or 2.

For waveform memories: 1, 2, 3, or 4.

(MEASure:FFT: FREQuency? [<source>]

The query returns the [requency measurement.

[:MEASure:FFT:FREQuency] <frequency><NL>

Command

< solree >

< numhber>-

Cuery

Returned Format

FFT:MAGNitude

:MEASure:FFT:MAGEitude {<source>]
Measures the magnitude of the FE'T The source is gpecified with the
MEASure: SOURce command or with the optional parameter following the FFT
command.

{FUNCtion<number> | FFT | WMEMory<number>}
For functions: 1 or 2.

For waveform memories: 1, 2, 3, or 4,

(HMEASuTe:FFT:BAGNitude? [<source>]

The query returas the magnitude value of the FFT.

[:MEASure:FFT:FMAGNitude] <magnitude><iL>
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Measure Commands

Command

< 1st_peak_numher>

< source>>

< numhber>>

Query

Returned Format

FIFT:PEAK]1

:MEASure:FFT :PEAK1 <lst_peak number>{<source>]
Sets the peak number of the first peak for FFT measurements. The souree is
specified with the MEASure: SOURce command or with the optional parameter
following the FI'T command.

An integer specifying the namber of the first peak.

{FUNCtion<number> | FFT | WHMEMory<mumber>}

For functions: 1 or 2.

FFor waveform memories: 1, 2, 3, or 4.

:MEASure :FFT:PEAK1T [<source>]

The query returns the peak number currently set ag the first peak.

[:MEASure:FFT:PEAR1] <lst_peak_number><iL>

17-30



https://www.manualsplus.com/

Measure Commands

FFT:PEAKZ2

Command :MEASure :FFT:PEAKZ <2nd_peak_number>[<source>]
Sats the peak number of the second peak for FFT measuremenis, The
souree is specified with the MEASure:50URce command or with the opfional
parameter following the FFT command,

<2nd_peak_number>  An integer specifving the number of the second peak.

< SOUTCR™> {FUNCtion<number> | FFT { WMEMory<number>}

< number> For functions: 1 or 2.

For wavelorm memories: 1, 2, 3, or 4,

Duery :MEASure :FFT:PEAK2T [<source>]

The guery returns the peak number currently set as the second peak.

Returned Format {:HEASure:FFT:PEAKL] <2nd, peak_number><EL>
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FFT:THReshold
Command :MEASure:FFT:THReshold <threshold value>

Sets the peak search threshold value,
<threshold_value> An integer specifying the peak search threshold value.

Query :MEASure:¥FT:THReshold?

The query returns the peak search threshold value.

Returned Format [:MEASure:FFT: THReshold]<threshold_value><KL>
FREQuency
Command :MEASure:FREQuency [<source>]

Measures the frequency ol the first complete cycle on the screen using the
mid-threshold leveis of the waveform (50% levels if standard measurements
are selected). The source is specified with the MEASure: SOURce command or
with the optional parameter following the FREQuency command.

The algorithim is:

If the first edge on screen is rising, then

frequency = 1/time at second vising edge — time of fivst vising edoe)
else,

Jrequency = 17me at second falling edge — time ot fivst jalling edge).
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< gauree >

< numher>

Example

GQuery

Returned Format

< value>

<result_state>

Examgle

Measure Commands

{CHANpel<pumber> | FUNCtion<number> | WHMEMory<uumber> |
CGRadel}

For channels: Value is dependent on the type of plug-in and its location in the
instrument.
For functions: 1 or 2.

For waveform memories (WMEMORYY. 1, 2, 3, or 4,

The foillowing example measures the frequency of the last specified signal.

10 OUTPUT 707;":MEASURE:FREQUENCY"
20 END

:MEASure:FREQuency? [<source>]

The query returns the measured frequency.

f:MEASure :FREQuency]<value>l, <result_state>I<iL>

The frequency value, in Hertz, of the first complete cycie on the screen nsing
the mid-threshold levels of the wavelormn.

[f SENDVALID is ON, the result state is returned with the rmeasurement
result. Refer to the MEASure:RESults eommand, for a list of the result states,

The following example piaces the current frequency of the signal in the
muneric variable, Freg, then prints the contents of the variable io the
confrollier’s screen,

10 OUTPUT 707:":SYSTEM:HEADER OFF" 'Response headers off

24 QUTPUT 707:":MEASURE:FREQUENCY?"

30 ENTER Y07;Freq

40 FPRIFT Freq
50 EWD
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Measure Commands

Command

< source>

< numher>

Example

Query

Returned Fermat

< value>

< result_state>

HISTogram :HITS

‘MEASURE :HISTogram:HITS [<source>]

Measures the number of hits within the histogram. The source is specified
with the MEASure: SOURce command or with the optional parameter
following the HITS comunand. The HISTogram:HITS measurement only applies
to the histogram waveform or memories containing histograms.
{WMEMory<number> | HISTogram}
<sowurce> only available in firmware revision A 08,00 and above.
For waveform memories (WMEMory): 1, 2, 8, or 4.
The following example measures the number of hits within the histogram
stored in WMEMory1.
10 OUTPUT 707;":MEASURE:HISTOGRAM:HITS WMEMORY1"

20 END

:MEASure :HISTogram :HITS? [<source>]

The query returns the number of hits within the histogram.
EiMEASure:HISTegram:HITS]<value>{,<resuli_state>]<NL>
The number of hits in the histogram.

It SENDVALID is ON, the result state is returned with the measurement
result. Refer to the MEASure:RESults command, for a list of the result states.
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Example

Measure Commands

The following example retirns the nwnber of hits within the current
histogram and prints the result to the confroller’s screen.

10 OUTPUT 707;":SYSTEM:HEADER OFF" !Response headers off
20 OUTPUT 707;":MEASURE:BISTOGRAM:BITST"

30 EHTER 707;Histhiis

40  PRINT Histhits

50 EHD

Cemmand

< soyuree>

< number>

Example

Guery

Returned Format

HISTogram:MEAN

{MEASURE :HISTogram: MEAN [<source>]

Measures the mean of the histogram. The mean of the histogram is the
average value of all the points ia the histogram. The source is specified with
the MEASure:SOURce command or with the optional parameter following the
MEAN conmand. The HiSTogram:MEAN measurement only applies 1o the
histogram wavelorm-or memoeries containing histograms.

{WHEMory<number> | HISTogram}

<sources only available in firmware vevision A.05.00 and above.

For waveforra memortes (WMEMory): 1, 2, 3, or 4.

The following example measures the mean of the histogram source.
10 OUTPUT 707;":MEASURE:HISTOGRAM:MEAN HISTOGRAM™

20 EED

:MEASure :HISTogram: MEAN? [<source>]

The query returns the mean of the histogram.

[:MEASure:HISTogram: MEAN] <value>[,<result_state>]|<KL>
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< value>

<result_state>>

Measure Commands

The mean of the histogram,

I SENDVALID is ON, the result state is returned with the measurement
result. Refer to the MEASure: RESults command, for 4 list of the result states.

Example The following example returns the mean of the current histogram and prints
the result to the controller’s screen.
10 OUTPUT 707 ;”:8YSTEM:HEADER OFF" 'Response headers off
20 OUTPUT 707;":MEASURE:HISTGGRAM: MEAN?
30 ENTER 707 ;Histmean
40 PRINT Histmean
50 EHND
HISTogram:MEDian
Cemmand :MEASURE: HISTogram: MEDian [<source>]
Measures the median of the histogram, The median of the histogram i the
time or voltage of the point at which 30% of the histogram is t¢ the lefl or
right {(above or below for vertical histograms). The source is specified with
the MEASure:SOURce command or with the optional parameter following the
MEDian command. The HISTogram:MEDian measurement only applies to the
histogram waveforn or memories containing histograms.
< SOUrCe™> {WHEHory<number> | HISTogram}
<saurce> only available in firnmeare revision A.08.00 and above.
< number> For waveform memories (WMEMory): 1, 2, 3, or 4.
Examgle The following example measures the median of the histogram whose source

has been defined with the MEASure:SOURce cormmand.

10 DUTPUT 707;":MEASURE:HISTOGRAM:MEDIAN"
20 END
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Measure Commands

Query tMEASure:HISTogram:MEDian? [<scurce>]

The query returns the median of the histogram.

Returned Format [:MEASure:HISTogram:MEDian] <value>[,<result_state>]<HL>
< value> The median of the histogram.
< resuft_state>- If SENDVALID is ON, the result state is retumed with the measurement

result. Refer to the MEASure:RESults command, for a list of the result states.

Example The following exarnple returns the median of the current histogram and
prings the resull fo the controller’s sereen,

10 DUTPHT 707" :SYSTEM:HEADER COFF" 'Response headers off
20 QUTPUT 707" :MEASURE :HISTOGRAM:MEDIANT

3¢ ENTER 707;Histmed

40 PRINT Histmed

56 END

HISTogram:M18S

Command ‘MEASURE :HISTogram:M1i5 [<source>]

Measures the percentage of points that are within one standard
deviation of the mean of the histogram. The source is specified with the
MEASare: SOURce commang or with the optional parameter following the
M18 command. The HiSTogram:M18 measuremnent only applies to the
histogram wavelorm or memories containing histograms,

< SOUFEE™ {WHMEMory<number> | HISTogram}

<sources only available in firmasgre vevision A.03.00 and above.
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< number >

Example

Query

Heturnad Format

<value>

< result. state>

Example

Measure Commands

For waveforim memories (WMEMory): 1, 2, 3, or 4.

The following example measures the percentage of points that are within
one standard deviation of the mean of the histogram of the data stored in
waveform memory 3.

10 OUTPUT 707;":MEASURE:HISTCGRAM:M1S WMEMORY3"
20 END

:MEASure :HISTogram:M157 [<sourcer]

The query returns the percentage of points within one standard deviation of
the mean of the histogram.

[:MEASure:HISTogram:Misl<value>[,<result_state>]<NL>

The percentage of points within one standard deviation of the mean of the
histogram,

I SENDVALID is ON, the result state is returned with the measurement
result. Refer to the MEASure: RESults command, for a list of the result states.

The following example returns the percentage of points within one standard
deviation of the mean of the current histogram ard prints the result {0 the
conirofier’s screen.

10  OUTPUT 707;":SYSTEM:HEADER OFF" 'Response headers off
20 QUTPUT 707 ;" :MEASURE:HISTOGRAM;Mig?"

30 ENTER 707;Histmils

40  PRINT Histmis

50 ERD
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Measure Commands

Command

< source>>

< namber>

Example

Query

Returned Format

< value>

<result_state>>

HISTogram:M2S

(MEASURE:HISTogram:M25 [<source>]

Meagures the percentage of points that are within two standard
deviations of the mean of the histogram, The sources is specified with
the MEASure:SOURce command or with the optional parameter following
the M2S command. The HISTogram: M2S measurement only applies to the
histogram waveform or memories containing histograms.

{WMFMory<mumber> | HISTogram}

<spurce only available in firmware vevision A.03.00 and above,
For waveform memories (WMEMory): 1, 2, 3, or 4.

The following example measures the percentage of points within two
standard deviations of the mean of the histogram whose source is specified
using the MEASurs:50URce command.

10 OUTPUT 707;' :MEASURE:HISTOGRAM:M25"
20 END

:MEASure:HISTogram:M287 [<source>]

The query returns the percentage of points within two standard deviations of
the mean of the histogram.

[:MEASure:HISTogram:M28]<value>[,<result_state>]<HL>

The percent of points within two standard deviations of the mean of the
histogram.

I SENDVALID is ON, the result state is returned with the measurement
result. Refer to the MEASure RESults command, lor a list of the result states.
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Measure Commands

Example The following example returns the percentage of points within two standard
deviations of the mean of the current histogram and prints the resuli to the
controller’s screen.

10 OUTPUT 707" :SYSTEM:HEADER OFF" !Response headers off
20 QUTPUT 707" :MEASURE:HISTOGRAM:M287"

30 ENTER 707;Histm2s

40 PRINT Histm2s

50 END

HISTogram:M3S

Command (MEASURE :HISTogram:M3S [<source>]

Measures the percentage of points that are within three standard
deviations of the mean of the histograrm. The source is specified with the
MEASure:SOURce command or with the optional parameter [ollowing the
M3S cornmand. The HISTogram:-M3S measurement only applies to the
histogran: waveform or memories containing histograms.

< sauree> {WMEHory<number> | HISTogram}

<source> anly available w firmware vevision A.03.00 and above.

< humber> For waveform memories (WMEMory): 1, 2, 3, or 4,

Example The {vllowing exampie measures the percentage of peints that are within
: three standard deviations of the mean of the histogram.

10 OUTPUT 707;":MEASURE:HISTOGRAM:M3S HISTOGRAM"
20 ERD

Query :MEASure :HISTogram:M3S7 [<source>]

The guery returns the percentage of points within three standard deviations
of the mean of the histogram.
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Returned Format

< value ™

< result_state>

Example

Measure Commands

[:MEASure:ATSTogram:M3S]<value>f,<result_state>]<NL>

The percentage of points within three standard deviations of the mean of the
histogram.

If SENDVALID is ON, the result state is returned with the measurement
result. Refer to the MEASure:RESults command, for a list of the result states.

The following example returns the percentage of points within three standard
deviations of the mean of the current histogram and prints the resulf to the
controller’s screemn.

10
20
30
40
50

QUTPUT 707;":SYSTEM:HEADER OFF” 'Response headers off
QUTPUT 707 ;" :MEASURE:HISTOGRAM:M387"

ENTER 707 ;Histm3s

PRIKT Histm3s

END
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Measure Commands

HISTogram:OFFSet?

Query (MEASURE:HISTogram:0FFSet? [<source>]

The query retwns the offset of the histogram in hits or decibels. The offset is
in hits for linear-scated histograms and in decibels for logarithmicaily-scaled
histograms. The source is specified with the MEASuze:SOURce command

or with the optional parameter following the OFFSet query. The
HISTogram:OF'FSet measurement only applies to the histogram waveform or
memories confalning histograms,

< gouree > {WMEMory<mumber> | HISTogram}

<source> only availoble in firrmasare vevision A.03.00 and above.

< numher:- For waveform memories (WMEMory): 1, 2, 3, or 4.

Returned Format [:MEASure:HISTogram: 0FFSet]<value>[,<result_state>]<iL>

<value> The offset of the histogram in hits.

<result_state> If SENDVALID iz ON, the resuit state is retarned with the measurement

result. Refer to the MEASure: RESults command, for a list of the vesuit states.

Example The following example returns the offset of the current linear-scaled
histogram in kits and prints the result to the controller's screen.

10 OUTPYT 707;":SYSTEM:HEADER OFF™ !Response headers off
20 OUTPYT 707;":MEASURE:EISTOGRAM:OFFSET?!

30 ENTER 707;Histoff

40  PRINT Bisteff

50 END
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Measure Commands

Command

< souree-

< numher >

Example

Query

Returned Fermat

< value>>

<result_state>>

HISTogram:PEAK

:MEASURE:HISTogram: PEAK [<source>]

Measures the number of hits in the greatest peak of the histogram, The
souree is specified with the MEASure:S0URce command or with the
optional parameter following the PEAK command. The HiSTogram:PEAK
measurement, only apolies to the histogram waveform or memories containing
histograms.

{dMEMery<numbexr> | HISTogram}

<source> only available in firmaware vevision A, 05,00 and above.
For waveform memories (WMEMory): 1, 2, 3, or 4.
The following example measures the number of hits in the greatest peak of
the histogram stored in waveform memory 2.
16 OUTPUT 707 ;" :MEASURE:AISTOGRAM:FPEAK WMEMORY2Y

20 ERD

iMEASure:HISTogram:PEAK? [<source>]

The guery returns the number of hits in the greatest peak of the histogram.
[:MEASure:HISTogram:PEAK] <value>[,<result_state>]<NL>
The nwuber of hits in the histogram peal.

If SENDVALID is ON, the result state is returned with the measurement
result. Refer fo the MEASure: RESults cormmand, for a list of the result states.
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Measure Commands

Example The following example returns the number of hits in the greatest peak of the
carrent histogram and prints the result to the controller’s screen.
10 OUTPUT 707;":SYSTEM:HEADER GFF" 'Response headers off
20 OUTPUT 707" :MEASURE:HISTGGRAM:PEAK?"
30 ENTER 707;Histpeak
40 PRINT Histpeak
50 END
HiSTogram:PP
Command :MEASURE :BISTogram:P? [<source>]
Measures the width of the histogram. The width is measured as the time or
voltage of the last histogram bucket with data in it minus the time or voltage
of the first histogram bucket with data in it. The source is specified with ihe
MEASure: SOURce command or with the optional parameter following the PP
command. The HISTogram:PP measureraent only applies to the histogram
waveform or memories confaining histograms.
< SOUrce ™ {#ME¥ory<number> | HISTogram}
<souvees only coaiiable i firmware revision A.03.00 and above.
<number > For waveform memories (WMEMory): 1, 2, 3, or 4.
Exampie The following example measures the width of the histogram.
10 OUTPUT 707;":MEASURE:HISTOGRAM:PP HISTOGRAM™
20 END
Buery :MEASure:HISTogram:PP? [<source>]

The query returns the width of the histogram.
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Returned Format

<value> The width of the histogram.

Measure Commands

[ :MEASure:HISTogram:PP]<value>[,<resuit _state>j<iL>

< result_state> If SENDVALLD is ON, the resnlt state is returned with the measurement
result. Refer to the MEASure:RESults command, for a list of the resuit states.

Example The [ellowing example returns the width of the current histogram and prints
the result to the controller's sereen,

10
20
30
4%
5o

GUTPUT 707;":SYSTEN:HEADER OFF"
QUTPUT 707 ;":MEASURE: HISTOGRAM:PP7"
ENTER 707;Histpp

PRINT Histpp

END

'Response headers off
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Measure Commands

Query

< BOiFsE >

< number>

Returned Format

<value>

< result_state>

Example

HISTogram:SCALe?

:MEASURE: HI8Togram: SCALe? [<source>]

The guery returns the scale of the histogram in hits or decibels per division.
The scale is in hits for linear-scaled histograms and in decibels per division
for logarithiically-scaled histograms. The source Is specified with the
MEASare:SOURce command or with the optional parameter following the
sCALe query. The HISTogram:SCALe measurement only applies to the
histogram waveform or memories containing histograms.

{HMEMory<number> | HISTogram}

<sources only available n firmavare vevision A,03.00 and above,
For wavelorm memories {WMEMory): 1, 2, 3, or 4.

[:MEASure:HISTogram: SCALel<value>[,<result_state>]<iL>

The scale ¢of the histograrn: in hits,

I SENDVALID is ON, the result state is returned with the measuremens
result. Refer to the MEASure:RESults command, for a list of the resuit states.

The following example returns the scale of the histogram whose source is
specified in MEASure:SOURce and prints the result to the controller's screen,

1¢  OUTPUT 707;":SYSTEM:HEADER OFF" !Response headers off
2G  OUTPUT 707;":MEASURE:HISTOGRAM:SCALE?"

3¢ ENTER 707;Histscal

4C PRINT Histscal

5C ERD
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Measure Commands

Command

< SOUIce >

< number>

Example

Query

Returned Format

<value>

< result_state>

HISTogram:STDDev

:MEASURE :HISTogram: STDDev [<sourcer]
Measures the standard deviation of the histegram, The scurce is specified
with the MEASure:SOURce comymand or with the optional parameter
following the STDDev cormmand. The MISTogram: STDDev measurement only
applies to the histogram waveform or memories containing histograms,
{WHMEMor y<number> | HISTogram}
<sowrce> only available in firmaoare vevision A.08.00 and above,
For waveform memories (WMEMory): 1, 2, 3, or 4.
The following example measures the standard deviation of the histogram
whosge source is specified using the MEASure: SOURce cominand.
10 OQUTPUT 707;":MEASURE:HISTOGRAM: STDDEV*

20 END

:MEASure:HISTogram: 8TDDev? [<source>]

The query returns the standard deviation of the histogram.
[:MEASure:HISTogram: STDDev]<value>{,<result_state>]<HL>
The standard deviation of the histogram.

Tf SENDVALID is ON, the result state is relurned with the measurement
result, Refer to the MEASure:RESults command, for a 1ist of the result states.
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Measure Commands

Example The following example returns the standard deviation of the histogram whose
source is specifled using the MEASure:SOURce command, and prints the
result to the controller’s screen.

10 OUTPUT 707;'":SYSTEM:HEADER OFF" ‘Response headers off
20 OUTPUT 707;":MEASURE:HISTOGRAM:STDDEV?!
30 ENTER 707 ;Histstdd
40 PRINT Histstdd
50 EMD
NWIDth
Command :MEASure: NWIDth [<source>]
Measures the width of the first negative pulse on the screen using
the mid-thresheld levels of the waveform (50% levels with standard
measurernents selected). The source is specified with the MEASURE: SOTRCE
command or with the optional parameter following the NWIDTH command.
The algorithm is:
If the first edge on sereen is rising, then
nwidih. = time ai the second rising edge — tivne of the first falling edge
else,
nmwtdih = time al the first vising edge — timne af the first falling edoe.
< sourge>> {CHANnel<number> | FUNCtion<pumber> | WMEMory<number> | CGRade}
< numher >

FFor channels: Value is dependent on the type of plug-in and its location in the
Instrument. '

IFor functions: 1 or 2.
For waveform memories (WMEMORY): 1, 2, 3, or 4.
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Example

Query

Returned Foermat

< value>

< result_state>

Example

Measure Commands

The following example measures the width of the first negative pulse on
SCreen:.

10 GUTPUT 707;":MEASURE:NWIDTH"
20 EED

:MEASure :HWIDth? [<scurce>]

The query returns the measured width of the first negative pulse of the
specified source,

[:MEASure:BWIDth] <value>[,<result_state>]<HL>

The width of the first negative puiS{* on the screen using the mid-threshold
levels of the wavelorm.

If SENDVALID is ON, the result state is returned with the measurement
resuii. Refer to the MEASuare:RESults command, for a list of the result states.

The following exampie places the current width of the first negative pulse
on screen in the mumeric variable, Width, then prinis the contents of the
variable to the controller’s screen.

10 OUTPUT 707;":SYSTEM:HEADER OFF" 'Response headers off
20 OUTPUT 707;":MEASURE:HWIDTH?"

30 ERTER 707;¥Width

40 PRINT Width

50 END

Command

OVERshoot

:MEASure: OVERshoot [<source>]
Measures the overshoot of the first edge on the screen. The source is
specified with the MEASURE:SOURCE command or with the optional
parameter following the OVERSHOOT command.
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< Seuree >

< number>

Example

Query

Returned Format

< value>

< result_state>>

Measure Commanids

The algorithm is:

If the first edge on screen is rising, then

overshoot = (Local V — V) / V
else,
overshoot = (V — Local V) / V.

{CHANnel<number> | FUNCiion<number> | WHENcry<mumber> | CGRade}

For channels: Value is dependent on the type of plug-in and its location in the
mstrument.

For functions; 1 or 2.
[or waveform memories (WMEMORY): 1, 2, 3, or 4.

The foliowing example measures the overshoot of the first edge on screen.

10 OUTPUT 707;":MEASURE:0OVERSHOOT™
20 END

:MEASure:0VERshoot? [<source>]

The query returng the measured overshoot of the specified source.
[:MEASure:UVERshoot]<value> [, <result_state>]<NL>
Ratio of overshoot to amplitude, in percent.

I SENDVALID is ON, the resull state is returned with the measurement
resait. Refler to the MEASure:RESults command, for a list of the result states.
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Measure Commands

Example The following example places the current value of overshoot in the numeric
variable, Value, then prints the contents of the variable to the controlier’s
sereen.

10 OUTPUT 707;":8YSTEM:.HEADER OFF" !Response headers off
20  CUTPUT 7Q7;":MEASURE:QVERSHOOT?T!
30 ENTER 707;Value
40 PRIET Value
50 END
PERiod
Command :MEASure:PERiod [<source>]
Measures the period of the first complete cycle on the screen using
the mid-threshold levels of the waveform (50% levels with standard
measurements selected). The source is specified with the MEASURE:SGURCE
command or with the optional parameter following the PERIOD command.
The algorithm 1s:
If the first edge on screen is rising, then
period = time af the second rising edge — time ot the firsi vising edge
else,
period = time af the second falling edge — time af the fivst falling edge.
< SOUICe™> {CHEANnel<number> | FUECtiocn<number> | WWEMory<number> | CGRade}
< number> For channels: Value is dependent on the tvpe of plug-in and its location in the

mstrament.
For functions: 1 or 2,
For waveform memories (WMEMORYY: 1, 2, 3, or 4,
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Example

Query

Returned Format

<value>>

<result_state>

Example

Measure Commands

The following example measures the period of the waveform.

1¢  CGUTPUT 707;":MEASURE:PERIOD"
20 END

:MEASure:PERiod? [<source>]

The query returns the measured peried of the specified source.

[:MEASure:PERicd]<value>[,<result_state>]<NL>
Periad of the firet complete cycle on screen.

If SENDVALID is ON, the result state is returned with the measurement
result. Refer to the MEASure:RESults cormand, for a list of the result states,

The following example places the carrent peried of the waveform in the
numeric variable, Value, then prints the contents of the variable to the
controller’s screen.

10 GUTPUT 707:":SYSTEM:HEADER JFF" 'Respense headers off
20 OUTPUT 707;'":MEASURE:PERIOD7!

30 EHNTER 707;Value

40 PRINT Value

50 EED

Command

PREShoot

:MEASure:PREShoot [<source>]

Measures the preshoot of the first edge on the screen. Sources are specified
with the MEASURE:SOURCE command or with the optional parameter
following the PRESHOOT command.

The algorithm is:

It the first edge on screen is rising, then
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< spuyce >

< pumber >

Example

Query

Returned Format

< value>>

Example

Measure Commands

preshoot = (V — Local V) / V
else,
preshoot = (Local V — V) / V.

{CHANRel<pumber> | FUNCtion<number> | WMEMory<number>}

For channels: Value is dependent on the type of plug-in and ifs lecation in the
instrument.
For fanctions: | or 2.

For waveform menories (WMEMORY ) |, 2, 3, or 4.

The following example measures the preshoot of the signal on screen,

10 O0UTPET 707;":MEASURE:PRESHOOT"
20 END

:MEASure:PREShoot? [<sourcer]

The query returns the measured proeshoot of the specified source.

[:MEASure:PREShoot] <value>[,<resuli_state>]<NL>
Ratio of preshoot to amplitude, in percent.

If SENDVALID 38 ON, the result state is returned with the measurement
result. Refer to the MEASure:RESults command, for g list of the result states,

The following example places the current preshoot in the numeric variable,
Prashoot. then prints the contents of the variable to the controller's screen.

10 QUTPUT 707;":SYSTEM:HEADER OFF" ‘Response headers off
20 OUTPUT 707;":MEASURE:PRESHOOT?"

30 ENTER 707 ;Preshoot

40 PRINT Preshoot

50 END
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Measure Commands

Command

< §ource>

< number>

Example

Query

PWIDth

:MEASure:PWIDth [<source>]

Measures the width of the first positive pulse on the screen using

the mid-threshold fevels of the waveform (50% levels with standard
measurements selected). The seurce is specified with the MEASURE: SGURCE
command or with the optional parameter following the PWIDTH command.

The algorithm is:
If the first edge on screen is rising, then
DREIER = fime al the first folling edge — time al the first vising edie

eise,

If

pwidih = time ai the second folling edge — time af the first vising edge.

{CHAlnel<number> | FUECtlon<number> | WMEMory<number> | CGRade}

For channels: Value is dependent on the type of plug-in and its location in the
ingtrument,

For functions: 1 or 2.

For waveform memories (WMEMORY): 1, 2, 3, or 4.

The following example measures the width of the first positive pulse on the
screen,

10 OUTPUT 707" :MEASURE :PWIDTH"
20 END
(HEASure:PYIDth? I[<source>}

The query returns the measured width of the first positive pulse of the
specified source.



https://www.manualsplus.com/

Returned Fermat

< value>

< result._state>

Measure Commands

[:MEASure:PHIDth]<value>(,<result_state>]<Hl>

Width of the first positive pulse on the screen in seconds.

H SENDVALID is ON, the result state is retwrned with the measurement
result, Refer to the MEASure:RESuits command, for a list of the result states.

Example The following example places the value of the width of the first positive pulse
on the screen in the numeric variable, Width, then prints the contents of the
variable to the confroller’s screen.

10 GUTPUT 707;":SYSTEM:HEADER CFF® 'Response headers off
20 QUTPUT 707;":MEASURE:PWIDTH?"
30 ENTER 707;Width
40  PRINT Width
G END
RESults?
ﬂl.lﬂl'v (MEASure:RESults?

The query returns the resulis of the continuous measurements. The
measurement results always include only the current resules. If SENDVALID
is ON, then the measurement results state is returned Immediately following
the measurement result, If statistics are computed, the measurement resulis
mclude the current, minimum, maximum, mean, standard deviation, and
statistical sample size of each measurement. If the limit fest is on, then
lirnit. test fields of failares, total waveforms, and status are retuymed. The
following tables show the relationship of the values returned and STATISTICS,
SENDVALID, and LIMITTEST cornmands.” If more than one measurement is
running contingousiy, then the returned values will be duplicated for each
continuous measarement from the first to last {top to bottom) of the display.
There may be up to four continuous measurements at a time.
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Results Values Returned

Statistics BFF
Sendvalid ON

Statisties ON
Sendyalid OFF Sendvalid ON

Returned Format

<result list>

Sendvalid OFF
Limit test OFF current result
Limit test OR current fesult

current rasylt

rasuil stats

current result
result state
minEman
maximum
standard deviation

sample size

olirrent resuit
Tt
raaximum

mean

standard devistion

sample size

current result
minimum
maximym

mean

standard dewviation

sample size

currant result
result state
miRimum
maximum

mean

standard deviation

sampls size

current resull
result state
minimum
maximum

mean

siandard deviation
sampla size
failures

total

siatusg

[:MEASure:BESults] <result list><NL>

List of the measuremen{ results, as listed in Table 17-1, separated with

COHUINGES.
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Example

Measure Commands

The following example places the current resulis of the measurernents in

the string variable, Result, then prints the contents of the variable o the
controller’s screen.

10
20
30
40
50

DIN Result$[200]

ENTER 707 :Resul:$
PRINT Results

END

Dimension variable
QUTPUT 707 ;" :MEASURE : RESULTS?"

Table 17-1. Result States

Result State Code

Result

Description

L0

[ I S

[ e =

RESULT_CORRECT
RESGLY QUESTIGNABLE
RESULT.LESS_ED
RESULT_GTR_EQ

RESULT_INVALID
EDBE_NOT.FOUND
MAX_NOT_FOUND
MIN_NCT_FOUND
HIME..NOT..FGUND
YO NOT..FOUND
TOP. EGUALS. BASE
MEAS_ZONE_SMALL
LOWER_INVALID

UPPER.. INVALID

UPPER_LOWER_INVALID

TOP_INVALID
BASE. INVALID
INCOMPLETE

Result corract.
Result questionable bt could be measured.
Result Jess than or squal to value returaed.

Result greatar than or ecual to value

raturned.

Besuh rewrnad s invalid.

Resubt ivalid,
Fasult thvalid.
Result iavalid,
Resuit invalid.
Result invalid.
Result invalid.
Result invalid.

Result invalid.
waveform.

Result invalid.
wavelorm,

Resuit invalid.
are teo closa

Result mvaiid.
Result invafid.

Result mvafid.
reached.

No problem found.

Reguired edgs not found.
Max net found.

Min not found.

Requested time not found.
Regussted voltage not found,
Top and bass are egual.
Measurement zone tos small,

lpwer threshold not en

Unper threshold not oa

Upper and lower thrashelds

Top not on wavefarm.
Base nat en waveform.

Comepistion criteria net
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Tahie 17-1. Result States (continued)

Result State Code Result Deseription

18 HNVALID _SIGNAL Result invalid. Measurement invalid for this
wype of signal.

19 SIGHAL NOT.DISPLAYED Result invalid. Signal is net displayed.

20 CUPPED_HIGH Result invalid. Waveform is clipped high.

21 CLIFPED_LOW Result invalid, Waveform is clipped low

22 CLIPPED_HIGH. LDW Result mvalid. Waveform is clippad high and
fow

23 ALL_HOLES Result nvalid, Data containg all holes.

24 NO_DATA Result invalid. No data on screen,

% CURSOR_OFF_SCREEN Result invalid. Cursor is not on scraen,

28 MEASURE _CANCELLED Restdt invalid. Measurement sborted.

27 MEASURE  TIMEOUT Result invalid. Measurement timad-aut.

28 NO_MEAS Result invalid. No measurement w0 track.

2 FEAK_NCT_FOUND Result invalid. FFT peak not found.

30 INVALID_EYE* Result invald. Eye patiem not found.

33 BAD.NRZ! Result invelid, NRZ eye pattam not feund,

32 BAD_ER_cALL Invalid extinction ratic calibratien.

13 NOT_1_CHANNEL Coler grade detabase has more than one
SoUTCE,

34 NO_REF_PLANEZ Result imvalid. Fefersnce plane not defined.

35 TDR_TOT_CAL_REQD? Result invelid. A TOR/TOT normalization and
raference plane calibration i required,

1 HP 834804 ar HP B4750A with eption 83483K only

2 HP S4750A aniy
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Command

< Solrge >

< number>

Example

Query

Returned Format

< value>

RISetime

MEASure:RISetime I<source>)

Measures the rise time of the Hrst displayed edge by measuring the thne

at. the lower threshold of the rising edge, megsuring the time at the upper
threshold of the rising edge, then calculating the rise time with the following
atgorithm:

Fise time = time af wpper threshold point — time ab lower threshold poind.
The source is specified with the MEASURE: SOURCE commiand or with the
optional parameter following the RISETIME cormmand,

{CHANnel<rumber> | FUHNCtion<aumber> | WHMEMory<number> | (GRade}

For channels: Value is dependent on the type of plug-in and its location in the
mstrumant,

For tunctions: 1 or 2.
For waveform memories (WMEMORY): 1, 2, 3, or 4.

With standard measurements selected, the lower threshold is at the 10%
point and the upper threshold is af the 30% point on the rising edge.

The following exampie measures the rige time of the displayed signal.
10 QUTPUT 707;":MEASURE:RISETIME"
20 EHD

:MEASure:RISetime? [<source>]

The guery returns the rise sime of the specified source.

[iMEASure:RiISetimel<value>[,<result_state>]<NL>

Rise time in seconds.
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< result_state>

Example

Measure Commands

I SENDVALID is ON, the result state is returned with the measurement
result, Reler to MEASure:RESults command, for a list of the result states.

The following example places the current value of rise time in the nwmerice
variable, Rise, then prints the contents of the variable to the controlier’s
sereen.

1G GUTPUT 707;':SYSTEM:HEADER OFF" !Response headers off
20 OUTPUT 707;':MEASURE:RISETIME?"

30 ENTER 707;Rise

40 PRINT Bise

50 END

Command

Example

SCRatch

:MEASure:SCRatch

Clears the measurement, resulis from the screen.

The following example clears the current measurement results from the
sCTRen.

10 QUTPUT 70T;" :MEASURE:SCRATCH"
20 END
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Command

Example

Query

Returned Format

Example

SENDvalid

:MEASure:SENDvalic {OFF | 0 | 0N | 1}

Fnables the resull state code 1o be returned with the :MEASure:RESults?
query.

The foilowing example turns the send valid function on.

10 OUTPUT 707;":MEASURE:SERDVALID ONY
20 END

:MEASure: SENDyalid?

The querv returns the state of the Sendvalid control.

F:MEASure:SEEDvalid]l £0 | 13<HL>

The following example places the current mode for sendvali¢ in the string
variable, Mode$, then prings the contents of the variable to the controller’s
acreen,

10 DI¥ Mode$i50] . {Dipension variable

20 QUTPUT 707;":MEASURE:SENDVALID?"

30 ENTER 707;Mode$

40 PRIHT Mode$
50 END

[
NOTE
Rafer 10 the MEASwre:RESults? quary for information on the resulis returned and how they arg

afiscted by the SENDvalid command. Refer to the individual measurements for infermation sn how the
result state is returnad.
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Command

< §OLHCE >

< number>

Example

Query

Returned Format

SOURce

(MEASure:30URce <sourcerl,<source>]

Selects the source for measurements. Two sources can be specified with this
command. All measurements, except MEASURE:DELTATIME, are made on
the first specified source. The delta tine measurement uses two sources, i
two are specified, I only one source is specified, the delta time measurement
uses that source for both of its parameters.

{CHAknel<pumber> | FUHCtion<number> | WMEMory<number> | HISTogram |
FFT { CGRade}

For channels: the number represents an integer, 1 through 4, followed hy an
optional letter, A or B (chanl = chanlA), The integer is the slot in which the
channel resides, The letter is used to identify which of two possible channels
in the slot is being referenced.

For functions: 1 or 2.
For waveform memories (WMEMORY): 1, 2, 3, or 4.
Tre following example selects channel 1 as the source for measnrements.

10 OUTPEUT 707;":MEASURE:SOURCE CHANNEL1"
20 END

:MEASure: SdURce?

The query retuwrns the current source selection.

[:MEASure:80Ukce] <source>[,<source>I<iL>
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Example The following example places the currenily specified sources in the string
variable, Source$, then prints the contents of the variable to the controller’s
SCreen.
10 DIM Source${50] ‘Dimension variable
20 QUTPUT 707;":MEASURE:SDURCE?"
30 ENTER 707;Source$
40 PRINT Source$
50 END
STATistics
Command :MEASure:S8TATistics {OFF | 0 | ON | 1}
Tuarns the statistics measurements on and off. The statistics state also affects
the MEASure: RESults query.
There are three modes for statistics on the front panel: off, mean/standard
deviation, and min/max, When statistics is turmed on over the hus, the last
mede (mean/standard deviation or min/max) selected from the front panel is
displayed on screen along with the curreni measurements.
Example The following example turns the statistics function on.
10 OUTPUT 707;" :MEASURE:STATISTICS ON©
26 END
Guery (¥EASure:STATistics?

Beturned Format

The guery returns the current statistics mode,

[:MEASure:STATisticsl {0 | 1}<HL>
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Example The following example places the current mode for statistics in the string
variable, Mode$, then prints the contents of the variable to the conirolier's
screen,

10 DIM Mode$is0] 'Dimension variable
20 QUTPUT 707;":MEASURE:STATISTICST"
30 ENTER 707;Mode$
40 PRINT Mode$
50 END

NOTE

Refer to the MEASure:HESUlts? query for information on the result returned and how they are

affectad by tha STATistics command.

TEDGe
Command :MEASure:TEDGe <meas_thres_txt>,<slope><occurrence>[,<source>}

< glope>

Measures the time interval between the frigger event and the specified
threshold level and transition. The source is specified with the
MEASURE:SOURCE command or with the optional pararmeter following the
TEDGe command.

{UPPer | MIDDle | LOWer | CROSsing}

CROSsing threshoid is applicable only when the scurce is coler grade.

{~ (minus) for falling | + (plus} or optional for rising}
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<gcourrence >

< souree>

< number >

Guery

Returned Format

< time>>

< result_state >

Example

Measure Commands

Numeric value representing wiich edge of the occurrence.

{CHANnel<number> | FUNCtion<mumber> | WMEMory<number> | CGRadel}

For channels: Value is dependent on the type of plug-in and its location in the
mstrument.

For functions: I or 2.

For waveform memories (WMEMORY): 1, 2, 3, or 4.

(MEASure: TEDGe? <meas_thres_txt>,<slope><occurrence> [,<source>]}

The querv returns the time interval between the trigger event and the
gpecified threshold level and transition.

[:MEASure:TEDGel <time>[,<result_state>]<NL>

The time interval between the trigger event and the specified voliage level
and transiiion.

If SENDVALID is ON, the resulf state is returned with the measurement
result. Refer to the MEASure:RESults cormmand, for a list of the result states,

The fellowing example returns the tine interval between the trigger event
ardl the $0% threshold on the second rising edge of the source waveform to
the numeric variable, Time. The eontents of the variable arve then printed to
the controller’s screen.

10 DUTPUT 707;":SYSTEM:HEADER OFF" ‘Response headers cff

20 QUTPUT 707;":MEASURE:TEDGE? UPPER,+2"

30 ENTER 707;%Time o

40 PRINT Time
50 END
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NEGTE

When receiving numeric data ato numeric varisbles, tum off the headers. Gtharwise, the headers may
causs misinterpretation of returnad data.

Command

< SOUree >

< numhber>

Query

TMAX

(MEASure: THAX [<source>]

Measures the first time at which the maximum voltage of the source
wavelorm occurred. When FFT is the specified source, the frequency at
which the first maximum value cceurred is measured. The source is specified
with the MEASURE: SOURCE command or with the optional parameter
following the TMAX command.

{CHANnel<number> | FUNCtion<number> ] WMEMory<number> | FFT | CGRade}

For channels: Value is dependent on the type of plug-in and its location in the
instrument.

For functions: 1 or 2.
For waveform memories (WMEMORY): 1, 2, 3, or 4.

MEASure: THAX? [<source>]

The query returns the time at which the first maximum voitage occurred.
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Returned Format

<time >

< result_state>

Example

Measure Commands

[:MEASure: THALI<time> [, <result_state>]<NL>

Time at which the [irst maximum voltage occmrred.

If SENDVALID is ON, the resultl state is retwrned with the measurement
result. Refer to the MEASure: RESults cormmand, for a list of the result states.

The following example returng the time at which the first maximuam veifage
occurred to the numeric variabie, Time, then prints the contents of the
variable to the controlier’s screen.

10 OUTPUT 707 ;" :SYSTEM:HEADER OFF" 'Response headers off
20 OUTPUT 707 ;" :MEASURE:THAX?"

30 ENTER 707;Time

40 PRINT Time

50 END

NOTE

When reseiving numeric data into numeric variables, turn off the headers. Otherwise, the headers- may
cause misinterpratation of returned data.

Command

TMIN

MEASure:TMIN [<source>]

Measgures the time ar which the frst minimum veitage occurred. When FFT is
the spectfied source, the frequency at which the first miniomun vaiue cecurred
is measured. The source is specified with the MEASURESOURCE command
or with the optional parameter following the TMIN command.
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Query (MEASure: TMINY [<source>}

The query returns the time at which the first miniimum voltage occurred.

< SOUrge > {CHANnel<number> | FUNCtion<number> | WMEMory<mumber> | FFT | CGRade}
< number> For channels: Value is dependent on the type of plug-in and iss location in the
instrument.

For functions: 1 or 2.
For wavefortn memories (WMEMORY): 1, 2, 3, or 4.

Reterned Format [:MEASure:THINI<time>[,<result state>]<HL>
<time> Time at which the first minimum voltage occurred.
< result_state> I SENIVALID is ON| the result state is returned with the measurement

result. Refer to the MEASure:RESults command, for a list of the result states,

Example The following example returns the time at which the first minirmum voltage
occwrred £o the numeric vartable, Time, then prints the contents of the
variable to the controller’s screen.

10 OUTPUT 707;":SYSTEM:HEADER COFF" {Response headers off
20 OUTPFUT 707;":MEASURE:TMINT"

30 ENTER 707;Time

40 PRINT Time

50 EHD

NDTE

[ When retgiving numeric dats into numeric variables, turn off the headers. Dtherwise, the headers may

cause misinterpretation of returned data.

17-68



https://www.manualsplus.com/

Measure Commands

Command

< veltage >

< stope>>

< sccurrence >

< seuyce>>

< number>

Query

Returned Farmat

<fime>

TVOLt

:MEASure : TVOLL <v01tage>,<slope><occurrence>[,<$ource>]

Measures the time interval between the trigger event and the defined voltage
level and transition. The source is specified with the MEASURE:SOURCE
command or with the optional parameter following the TVOLL command.,

Voltage level at which time will be measured.

The direction of the wavelorm change when the specified voliage is crossed,
rising (+) or faling {—).

The number of the crossing to be reported (i one, the 4rst crossing is
reported; if two, the second crossing is reported, and so on).

{CHANnel<number> | FUNCtion<number> | WMEMory<number>}

For channels: Value is dependent on the type of plug-in and its location in the
mstrument.,

For functions: 1 or 2.
For waveform memories (WMEMORY): 1, 2, 3, or 4.

:MEASure:TVOLL? <voltage>,<slope><occurrence>[,<source>}

The query returns the time interval between the trigger event and the
specified voltage level and transition.

[:MEASure:TVOLtI<time>[,<result_siate>i<lL>

The time interval between the trigger event and the specified voitage level
and transition.
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<resuit_state>

Measure Commands

If SENDVALID is ON. the result state is retwrned with the measurement
result, Refer to the MEASare:RESults conunand, for a list of the result states.

Example The {cllowing example returns the time interval between the trigger event
and the transition through — 250 Vaits on the third rising edge of the source
waveform to the numeric variable, Time. The contents of the variable are
then printed to the controller’s screen,

10 OUTPUT 707;":SYSTEM:HEADER OFF" 'Response headers off
20 QUTPUT 707;":MEASURE:TVOLT? -.250,+3"
30 ENTER 707;Time
40 PRINT Time
50 EHD
When recetving numeric data into numeric variables, turn off the headers. Utherwise, the headers may
cause misinterpretation of returned data.
VAMPIlitude

Command (MEASure: VAMPLlitude [<source>]

Calculates the difference between the top and base voltage of the specified
source. The source is specified with the MEASURE:SOURCE command or
with the optional parameter following the VAMPlitude command.

< SOUrZE> {CEANnel<number> | FUNCtion<number> | WHEMory<number> i CGRade}
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< numher>

Example

QGuery

Returned Format

< yalue >

< result_state>

Exampie

Measure Commands

For channels: Value is dependent on the type of plug-in and its location in the
instrament.
Fer functions: 1 or 2.

For waveform memories (WMEMORY): 1, 2, 3, or 4,

The following exampie calculates the difference between the top and base
voltage of the specified source.

10 OUTPUT 707 ;" :MEASURE:VAMPLITUDE"
20 END

(MEASure: VAMPlitude? [<source>]

The query returas the calculated difference between the top and base voltage
of the specified source.

[MEASure:VAMPIitude]<value>[,<result_state>]<NL>

Calcutated difference between the top and base voltage,

If SENDVALID is ON, the result state is returned with the measurement
result. Refer to the MEASure:RESults command, for a list of the result states.

The following example places the current amplitude value in the numeric
variable, Value, then prints the contents of the variable to the controller’s
seraen,

10 OUTPUT 707;":SYSTEM:HEADER OFF" ‘Response headers off
20 OUTPUT 707 ;" :MEASURE: VAMPLITUDET"

3G ERTER 707;Value

406 PRINT Value

50 END

17-71



https://www.manualsplus.com/

Measure Commands

Command

CYCle

BISPlay

< source >

< number>

Examgle

Query

Heturned Format

VAVerage

:MEASure:VAVerage {CYClLe | DISPlay} [,<source>]

Calcglates the average voltage over the displayed waveform. The source
is specified with the MEASURE-SOURCE command or with the optional
parameter following the VAVerage cormmand.

The CYCLe parameter instructs the average measurement to measure the
average voltage across the first period on the display.

The DISPlay parameter instructs the average measurement 1o measure all the
data on the display.

{CHARnel<number> | FUNCtion<number> | WMEMory<aumber> | CGRade}

For channels; Value is dependent on the type of plug-in and its location in the
instrament.

For functions: 1 or 2.

For waveform memories (WMEMORY): 1, 2, 3, or 4.

The following example calculates the average voltage over the displayed
waveform.

16 OUTPUT FO7;':MEASURE:VAVERAGE DISPLAY"
26 END

:MEASure:ViVerage? {CVCLe | DISPlayl, [<source>]

The guery returns the calcuiated average voltage of the specified source,

[:MEASure:VhVerage] <value>[,<result_state>]<NL>
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< value’> The calenlated average voltage.
< result_state > It SENDVALID i3 ON, the result state is returned with the measurement

result. Refer to the MEASure:RESults command, for a List of the result states.

Example The foflowing example places the current average volfage in the numeric
variable, Average, then prints the contents of the variable 1o the controller’s
sereen.

10 BUTPUT 707;":SYSTEM:HEADER OFF» 'Response headers off
20 OUTPUT 707;":HEASURE:VAVERAGE? DISPLAY"
30 ENTER 707;4verage

4G PRINT Average
5G END

VBASe

Command :MEASure: VBASe [<source>]

Measures the statistical hase of the waveform. The source is specified with
the MEASURE:SOURCE command or with the optional parameter following
the VBASe command.

< seurce ™ {CHANnel<number> ! FUNCtion<number> | WMEMory<number> | CGRade}
< number> For channels: Value is dependent on the type of plug-in and its locagion in the
Instrument,

For functions: 1 or 2.
For wavelorm memortes (WMEMORY): 1, 2, 3, or 4.

Example The following example meagures the voltage at the base of the waveform.
10 QUTPUT 707;":MEASURE:VBASE"
20 END
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Query

Returned Format

<value >

<result_state>

Measure Commands

(MEASure:VBASe? [<source>]

The query retuins the measured vollage value at the base of the specified
source,

[:MEASure:VBASel<valuer[,<result_state>]<NL>

¥ollage at the hase of the wavelorm.

If SENDVALID is ON, the resulf state is returned with the measurement
result. Refer to the MEASure:RESults cormmand, for a list of the result states.

Example The foilowing example returns the current voltage at the base of the
waveform to the numeric variable, Voltage, then prints the contents of the
variable to the controller's screen.

10 QUTPUT 707" :SYSTEM:HEADER OFF" tResponse headers off
20 GUTPGT 707:" :MEASURE:VBASET?" '
30 ENTER 707;Voltage
40  PRINT Voltage
50 END
VLOWer

Command :MEASure:VLOWer [<source>]

Measures the voltage value at the lower threshold of the waveform. The
souree 15 specified with the MEASURE: SOURCE command or with the
optional parameter following the VLOWer command.

<SBUrCe > {CHAlnel<number> | FUNCtion<mumber> | WMEMory<number> | CGRade}
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< numher>

Query

Returned Format

<value>

<result_state>

Example

Measure Commands

For channels: Value is dependent on she type of plug-in and i#s location in the
instrument,

For functions: 1 or 2.

For waveform memories (WMEMORY): 1, 2, 3, or 4.

(MEASure: VIL.OWer?

The query returns the measured lower threshold of the selected source.

[:MEASure: VLOWeri<value>[,<result_state>]<NL>

Voltage value at the lower threshold.

It SENDVALID is ON, the result state is returned with the measurement
reguit. Refer to the MEASure:RESults comumand, for a list of the resuii stages.

The following example returns the measured voltage at the lower threshold of
the waveform to the numeric variable, Vlower, then prints the contents of the
variable to the controller’s screen.

10  OUTPUT 707;":SYSTEM:HEADER OFF" 'Response headers cff

20 OUTPUT 707;":MEASURE:VLOW?"

30 ENTER 707;Vlower

40 PRIHT Vlower
50 EXD

Command

VMAX

(HMEASure: VMAX [<source>]

Measures the absolute maximaum voltage present on the selected souwrce
wavelorm. When FFT is the specified source, the tnaximum value in the
spectrum is measured. The source is specified with the MEASURE:SOURCE
command or with the optional parameter foilowing the VMAX command.
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< solirce>

< number:-

Example

Query

Returned Format

<value>

<result_state>

Example

Measure Commands

{CHANnel<number> | FUNCtion<number> | WMEMory<number> | FFT | CGRade}

For channels: Value is dependent on the type of plug-in and its loration in the
instrument,

For functions: 1 or 2.

For wavelform memories (WMEMORY): 1, 2, 3, or 4,

The following example measures the absolute maxirum voltage on (he
waveform,

10 OUTPYT 707;":MEASURE:VHAX"
20 END

THEASure: VMAXT [<source>]

The query returns the measured absolute maximum voltage present on the
selected source waveform.

[:MEASure:VMAX]<value> [, <result_stater]<HL>

Absolute maximum voltage present on the waveform,

I SENDVALID is ON, the result state is returned with the measarement,
result. Refer to the MEASure:RESults command, for a list of the result states.

The following example returns the measured absolute maximur voltage on
the waveform Lo the numeric variable, Maximum, then prints the contents of
the variable to the coniroller’s screen,

10 OUTPUT 707,":SYSTEM:HEADER OFF" {Response headers off
20 OUTPUT 707;":MEASURE:V#AX?"

30 ENTER 707 ;Maximum

4G PRIBT Maximum

5C  END
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Command

Query

< sguree >

< number>>

Returned Format

<value>

<result. state>>

Example

VMIDdle

:MEASure:VMIDdle [<scurced}

Measures the voltage tevel at the middie threshold of the wavelorm, The
source is specified with the MEASURE:SOURCE command or with the
optional parameter following the VMID command.

:MEASure: VMIDdle? [<source>]

The query returns the voltage value al the middle threshold of the wavelorm.,

{CEAnel<number> | FUNCtion<number> | WMEMory<number> | CGRade}

For channels: Value is dependent on the type of plug-in and its location in the
instrument,

For functions: 1 or 2.

For waveform memories (WMEMORY): 1, 2, 3, or 4.

[MEASure:VMIDdlel<valuer[,<result_state>]<NL>

The middle voltage present on the waveform.

I SENDVALID is ON| the resulf state is returned with the measurement
result. Refer to the MBEASure:RESults coramand, for a list of the resuif states.

The following example returns the measured middle voltage on the waveform
to the numeric variable, Middle, then prints the contents of the variable to
the controller’s screen.

10 OUYTPUT 707;":S5YSTEM:HEADER OFF™ ‘Response headers off
20 QUTPUT 707;":MEASURE:VMID?"

3¢ ENTER 707;Middle

40 PRINT Middle

5¢ END

INEY G
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Measure Commands

Command

< sglreg>

< pumbers>

Exampie

Query

Returned Fermat

<value>>

< result_state>

VMIN

:MEASure: VMIN [<source>]

Measures the absclute minimum voltage present on the sclected source
waveform. When FI'T is the specified source, the mintmum valne in the
spectrum is measured. The source is specified with the MEASURE:SOURCE
cormmand or with the optional parameter following the VMIN command.

{CHANnel<mumber> | FUNCtion<number> | WMEMory<number> | FFT | £GRade}

For channels: Value is dependent on the type of plug-in and its location in the
instrument.

For functions: I or 2.
For waveform memories (WMEMORY): 1, 2, 3, or 4.

The following example measures the absolute minirmum voltage on the
wavelfoIm.

10 OUTPUT 707;":MEASURE:VMIN"
20 END

MEASure:VMIE? [<source>]

The query returns the measured absclute minimum voltage present on the
selected source wavelorm.

[:MEASure: VMIK]<value>[,<result_state>]<iL>
Absolute minfrmum voltage present on the waveform.

I SENDVALID is ON, the result state is returned with the measurement
result. Hefer to the MEASure: RESults command, for 4 list of the resuit states.
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Example

Measure Commands

The following example returns the measured absolute minimum voltage on
the waveform to the numeric variable, Minimum, then prints the contents of
the variable to the controller’s screen.

10 OUTPUT 707;":5YSTEM:HEADER OFFY !Response headers off
20 OUTPUT 707;":MEASURE:VMIN?"

30 ENTER 707;Minimum

40 PRINT Minimum

50 END

Command

< souree>>

< number>

Example

VPP

‘MEASure: VPP [<source>]

Measures the maximurn and minimuam voltages on the selected source,

then calculates the peak-to-peak voltage as the difference between the

two voltages. When FFT is the specified source, the range of values in the
spectrum are measured. The source i1s specified with the MEASURE: SOTIRCE
command or with the optional parameter following the VPP cornmand.

{CHANnel<number> | FUNCtion<number> | WMEMory<unumber> | FFT | CGRade}

For channels: Value is dependent on the type of plug-in anrd its location in the
instrument.

For functions: 1 or 2.

For waveforrn memories {WMEMORY): 1, 2, 3, or 4.

The following example measures the peak-to-peak voltage of the previously
selected source,

10 QUTPUT 70T;":MEASURE:VPP"
20 END
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Query

Returned Format

<value>>

<result_state -

Measure Cemmands

:MEASure:VPP? [<sourcer]

The query returns the peak-to-peak voltage of the specified source.
[:MEASure: VPP <value>i, <result_state>]<yL>
Peak-to-peak voltage of the selected source.

[f SENDVALID is ON, the result state is returned with the measurement
result. Refer to the MEASure:RESuits command, for a list of the result states.

Examgple The following example places the current peak-to-peak voltage in the numeric
variable, Voltage, then prints the contents of the variable to the controller's
SCTEETL.
10 QUTPUT 707;":SYSTEM:HEADER OFF" !Response headers off
20 OUTPUT 707;":MEASURE:VPP?"
30 ENTER 707;Voltage
40 PRINT Voltage
50 FEAD
VRMS
Command (MEASure:VRMS {CYCLe | DISPlay}, {AC | DC} [,<source>}
Measures the RMS voltage of the selected waveform by subtracting the
average value of the waveform from each data point on the disptay. The
source 1s specified with the MEASURE: SOURCE command or with the
optional parameter following the VRMS command.,
CYCLe The CYCLE parameter instructs the RMS measurement to measure the RMS

vollage across the first period of the display.
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BISPlay

AC

8

< Seurce >

< number:>

Example

Ouery

Heturned Format .

< value>>

Measure Commands

The DISPLAY parameter instructs the RMS measurement to measure all the
data on the display. Generally, RMS voltage is measured across one period,
however, measuring multiple periods may be accomplished with the DISPLAY
option, The DISPlay parameter is also useful when measuring noise.

The AC parameter is used to measure the RMS voliage subtracting out the DO
component.

The DO parameter is used to measure RMS voltage including the DC
component.

The AC RMS, DC RMS, and VAVG parameters are related as in the following
formula:

DCOVEMS = ACVRMS + VAVG

{CHANnel<number> | FUNCtion<number> } WMEMory<number>}

For channels: Value is dependent on the type of piug-in and its focation in the
instrument.

For functions: 1 or 2.
For waveform memories (WMEMORY): 1, 2, 3, or 4.
The following example measures the RMS voltage of the previously selected
waveform.
10 OQUTPUT 707;":MEASURE:VRMS CYCLE,AC"

20 END

:MEASure:VRMS? {CYCLe | DISplay},{4C | DC} [,<source>]

The query returns the RMS voltage of the specilied source.

[:MEASure:VRMS]<value>[,<result_state>]<iL>

RMS voltage of the selected waveform.
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<result_state>

Measure Commands

If SENDVALID is ON, the result state is returned with the measurement
result. Refer to the MEASure:RESults command, for a list of the result states.

Example The following example places the current, AC RMS voltage over one period of
the waveiorms in the numeric variable, Voltage, then prints the contents of the
variable to the controller’s screen.

10 OUTPUT 707;":SYSTEM:HEADER OFF" 'Response headers off
20 OUTPUT 707;":MEASURE:VRMS? CYCLE,AC!
30 ENTER 707;Voltage
40 PRINT VYoltage
50 EWD
VTIMe

Command (MEASure:VTIMe <time> [,<source>]

Measures the voltage at the specified time. The time is referenced to the
trigger event and must be on screen. When FFT s the specified source, the
value at the specified freguency is measured. The source is specified with the
MEASURE:SOURCE command or with the optional parameter following the
VTiMe command.

<source> {CHAlnel<number> | FURCtion<mumber> | WHEMory<number> | FFT}

<number>> For channels: Value is dependent on the fype of piug-in and its location in the
Instrument,

For functions: 1 or Z.
For wavetorin memories (WMEMORYY: 1, 2, 3, or 4.
< time > Displayed time from trigger in seconds, or frequency in Hertz for FI'T.
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Query

Returned Format

<value™>

< result_state™>

Example

Measure Cemmands

MEASure:ViIMe? <time> [,<source>]

The guery returns the megsured voltage.

[MEASure: YTIMel <value>[,<resuli_state>]<NL>

Voltage at the specified time. When the source is FF'T, the returned value
is the vertical value at the horizontal setiing passed i the VITMe <time>
parameter. The time parameter, when FFT is the source, is in Hertz,

If SENDVALID is ON, the result state is returned with the measurement
result. Refer to the MEASure. RESults cormand, for a list of the result states.

The following examnple places the voltage at 500 ms in the numeric variahie,

falue,

i0
20
3¢
40
50

then prints the contents to the controlier’s screen.

OUTFUT 707;":SYSTEM: HEADER OFF" !Response headers off
IJTPUT 707 ;" :MEASURE:;YTIME? BOOE-3"

ENTER 707;Value

PRINT Value

END

Command

< souree>

VTOP

‘MEASure:VTOP [<scurce>]

Measures the statisical top of the selected source wavelorm, The source
is specified with the MEASURE:SOURCE command or with the aptional

parameter following the VIOP command.

{CHANnel<number> | FUNCtion<number> | WiEMory<number> | CGRade}
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< number>>

Example

Guery

Returnad Format

<valug>

Example

Measure Commands

For charmels: Value is dependent on the type of plug-in and its location in the -~

mgirunent.

For funetions: 1 or 2.
For wavelorm memories (WMEMORY): 1, 2 8, or 4.

The following example measures the voltage at the top of the waveform.

10 QUTPUT 707;":MEASURE:VTOP"
20 EED

(MEASure:VTEP? [<source>]

The query returns the measured voltage ai the top of the specified source.

FiMEASure:¥TOP]<value>[,<result_state>]<BL>

Yoltage at the top of the waveform.

If SENDVALID s ON, the result state is returned with the measurement
result. Refer to the MEASure:RESults command, for a list of the result states.

The following example places the value of the voltage at the top of the
wavelorm in the numeric variablie, Value, then prints the contents of the
varlable to the controller’'s screen.

1Q
20
30
40
50

OUTPUT 707 :SYSTEM:HEADER OFF" 'Response headers ofif
QUTPUT 707 ;' :MEASURE:VTGP?"

ENTER 707;Value

PRINT Value

EHD
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Measure Commands

Cemmand

< Sourge >

< numher>

Examiple

Ouery

Returned Format

< value>>

< result_state >

VUPper

:MEASure:VUPper [<source>]

Measures the voltage value at the upper threshold of the waveform. The
source ig specified with the MEASURE:SOURCE command or with the
optionat parameter following the VUPper command.

{CHANnel<number> | FUNCtion<number> | WMEMory<number> | (GRade}

For channels: Value is dependent on the type of phug-in and its location in the
nstrument.

For functions: L or 2.

For waveform memories (WMEMORY): 1, 2, 3, or 4.

The following example measures the voltage at the upper threshoid of the
wavelorn:,

1¢  OUTPUT 707;":MEASURE:VUPper"
20 END

:MEASure:VUPper? [Ksocurce>]

The query returns the measured upper threshold value of the selected source.

[:MEASure: VUPperl<value>[, <result_state>]<HL>

Voltage at the upper threshold.

If SENDVALID is ON, the result state is refurned with the measurement
resuit. See Table 17-1. with the MEASure:RESults command, for a list of the
resull states,
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Example

Measure Commands

The following example places the value of the voltage at the upper threshold
of the waveform in the numeric variable, Value, then prints the contents of
the variable to the controller's screen.

1¢
20
36
40
50

CUTPUT 707;":SYSTEM:HEADER OFF" 'Response headers off
OUTPUT 707" :MEASURE: VUPPERT"

ERTER 707;Value

PRINT Value

ERD
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Pixel Memory Commands

The Pixel Memory subsystermt commands confrol the functions associated with
the pixel memeory. This allows merging (add to memory), clearing and turning
the pixel memory display on and off. The Pixel subsvstem consists of the
following commands and queries:

ADD
CLEar
DISPlay
ERASe
MERGe
RECall
STORe

Refer to DISPlay:DATa for information on reading and writing pixel IEIROTY.

* 2 & 0 6 & B
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Pixel Memory Commands

Command

ADD

:PMEMory1:ADD

Merges the carrent waveform(s) to the pixel memery. This is identical to the
PMEMory1: MERGe command.

Command

CLEar

PHEMoryi:CLEar

Clears the display memory. This is identical to the (PMEMory1:ERASe
command.

Command

Query

Returned format:

DISPlay

:PMEMory1:DISPiay {CE| 1 | OFF | 0}

Determines whether or not the pixel memory is viewable,

:PMEMory1:DISPlay?

The query returns the state of the pixel memory.

[PMEMery1:DISPlay]l {1 | 0%

18-3



https://www.manualsplus.com/

Pixel Memory Commands

Command

ERASe

:PHEMory 1 :ERASe

Clears the pixel memory.

Command

MERGe

(PMEMoryl i MERGe

Merges the carrent waveform(s) to the pixel memory,

Cemmand

RECall

:PMEMory1:RECall

Recalls the current pixel memory to the screen.

Command

STORe

:PMEMoryl:3TORe

Stores the current wavelform(s) to the pixel memory.
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Service Commands

The Service subsystemn commands control the service instrament functions.
The Service subsystam containg the following conmands:

s COMMents
o DECLassify

19-2
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Service Commands

Cammand

< numher>

< comments>

Examgple

COMMents

:SERVice:C0MMents {7]PLUGIn <mumber><comments>

Sots the cormments field for the plug-in. The comments field is used o
describe options included in the plug-in or for user conmunents about the
plug-in.

For plug-in slot 1 through 4.
String unguoted.
The following exampie returns the comments field associated with the plug-in

nusing the SERVice:COMMents eormmand:

16 GUTPUT 707 ;"SERVICE:COMMERTS"
20 END

Command

Example

DECLassify

:SERVice:DECLassify

Purges all instrument memory and resets the instrument to a default stale

The following exampie sets the imstrument to a default state using the
SERVice: DECLassify command.

10 OUTPUT 707;":SERVice:DECLassify" .

20 END
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Timebase Commands

The Timebase subsystem comimands control the horizonial {x axis) instrument
functions. The Timebase subsystem confains the following commands and
queries:

BRATe (HP 83480 Only)
DELay

POSition

RANGe

REFerence

SCALe

UNTITs {HP 83450 Only)
VIEW

WINDow

 DELay

o POSition

o RANGe

o SCAlLe

7 SOURce

a 5 8 » & & & & B
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Timebase Commands

Command

< hit_rate>

Example

Query

Returned Format

Example

BRATe (HP 83480 Only)

:TIMebase:BRATe <bit_rate>

Sets the bit rate nsed when the time base units are bit peried.
The bit rate (in bits-per-second}.

The following example sets the bit rate to 155,520 MHz.

10 OUTPUT 707;":TIMEBASE:BRATe 15L.G520E6"
20 END

:TIMebase :BRATe?

The guery returas the bit rate setting.

{:TIMebase:BRATe] <bit_rate><NL>

The following exampie piaces the current bit rate in the numeric variable,
Setting, then prints the contents of the variable to the controller's screen.

10 QUTPUT 767;":S5YSTEM:HEADER OFF" 'Response headers off
20 SUTPUT 707;" :TIMEBASE :BRATe?"

30 EHTER 707;Setting

40 PRINT Setting

50 END
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Timebase Commands

Command

<delay_value>

Example

Query

Returned Format

DELay

:TIMebase :DELay <delay_value>

Sets the time interval between the trigger event and the on-screen
delay reference point, The delay reference point is set with the
TIMEBASE:REFERENCE command.

R
NOTE"

This command is the same as the TiMebase:POSition command and is provided for compatibility
with previous instruments. The preferred command fer compatibility with future instruments is
TiMebase:POSition.

Time in seconds (or bits for the HP 83480), from trigger to the on-screen
delay reference point. The maximuam value depends on the time/division
setting.

The following example sets the delay to 2 ms.

10 QUTPET 707;":TTMEBASE:DELAY 2E-g"
20 EED

:TIMebase :DELay?

The guery returns the current delay value.

[:TIMebase:DELay] <delay_value><iL>
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Timehase Commands

Command

< full_scale_range >

Example

fuery

Returned Format

Example

RANGe

:TIMebase : RANGe <full_scale_range>

Sets the full-scale horizontal time in seconds (or bits for the HP 83480). The
range value is fen times the time per division value and covers the range of
1 ns (100 ps/div) to 10 seconds (1 s/div).

I ns to 100 seconds.

The following example sets the full-scale horizontal range to 10 ms.

310 OUTPUT Y07 ;" :TIMEBASE:RANGE 10E-6"
20 END

:TIMebase :RANGe?

The query returns the current full-scale horizontal time.

[:TiMebase:RANGel <full_scale_range><NL>

The following example places the current full-scale horizontal range value in
the numeric variable, Setting, then prints the contents of the variable to the
coniroller’s screen.

10 QUTPUT 707;":SYSTEM:HEADER OFF™ 'Response headers off
20 OUTPUT 707;'":TIMEBASE :RANGE?"

30 ENTER 707;Setting

40 PRINT Setting

50 END
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< defay_value>

Example

Query

Returned Format

Example

Timebase Commands

Time in seconds (or bits for the HP 83450A) from (rigger (o the on-screen
delay reference point. The maximum value depends on the time/division
sefling.

The following example sets the delay position to 2 ms,

1¢  QUTPUT 707;":TIMEBASE:POSITION 2E-67
20 END

:TIMebase :POS1tion?

The guery refurns the current delay value.

[:TTMebase:POSition] <delay_value><HL>

The following example places the current delay value in the numeric variable,
Value, then prints the contents of the variable Lo the coniroller’s screen,

10 GUTPUT 707;":SYSTEM:HEADER OFF" ‘Response headers off
20 GUTPUT 707;":TIMEBASE:POSITIONZ"

30 ENTER 707;Value '

40 PRINT Value

50 FED
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Timehase Commands

Command

<tima>

Example

Query

Returned Format

Example

SCALe

:TIMebase:5CALe <time>

Sets the time base scale,
Is the time value (in seconds per division).

The following example sets the scale to 10 ms.

1¢ OQUTPUT 707;":TIMEBASE:SCALE 10E-g"
20 END

:TIMebase:SCALe?

The guery returns the current scale time setting,

[1TIMebase:SCile] <time><HL>

The following example places the current scale value in the numeric variable,
Setting, then prints the contents of the variable to the controlier’s screen.

10 OUTPUT 707;":SYSTEM:HEADER OFF" 'Response headers off
20 OUTPUT 707;":TIMEBASE:RANGE?"

30 ENTER 707;Setting

40 PRIHT Setting

50 END
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Timehase Commands

Command

Example

Query

Returned Farmat

Example

UNITs (HP 83480 Only)

:TiMebase:UNITs {TIME | BITS}

Sets the time base unigs.

The following example sets the time base units to bitg,

10

OUTPUT 707;":TIMEBASE:UNITs RITS"

20 END

:TIMebase :UNITs?

The query returns the time base units.

[:TIMebase:UNITs} {TIME | BITS}

The following example places the current bit rate in the nmumeric variable,
Setting, then prints the contents of the variabie to the controller’s sereen.

10
20
30
40
50

OUTPUT 707;":5YSTEM:HEADER OFF" !Response headers off
0UTPUT 707;":TIMEBASE:UNITs

ENTER 707;Setting

PRINT Setting

EAD
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Timebase Commands

Command

Example

Query

Returned Format

Example

VIEW

:TiMebase : VIEW {MATH | WINDow | INTensified}
Turns the windowed view on and off. If the windowed view 1s on, the main
waveforms are not shown.

INTensified displays the main waveform with the windowed view intensified.

The following example turns the windowed view on.

10 QUTPUT 707 ;" :TIMEBASE:VIEW WINDOW™
20  EED

:TTMebase  VIEW?

The query returns the current siate of the TIMebase: VIEW comimand.

{1 TIMebase: VIEW] {MAIN | WilDow | INTensified}<¥i>

The following example plices the current state of windows in the string
variable, State$, then prints the contents of the variable to the controller’s
screen.

14 BIM State$is0] IBimension variable
20 QUTPUT 707;":TIMEBASE:VIEW?"

30 ENTER 707:State$

40 PRINT State$

5¢ EHND
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Timehase Commands

WINDow:DELay

Command 1TIMebase:WINDow:DELay <delay_ position>

Sets the position of the time-pase window on the main sweep. The range for
this command 15 determined by the main sweep range (or size) and the main
sweep delay value, The value for this command must keep the time-bage
window within the main sweep range.

< delay_position> Time in seconds from trigger to on-screen delay reference point. Maximum
depends on the main sweep range (or size) and the main sweep delay value,

Example 1¢  QUTPUT 707;":TIMEBASE:WIKDOW:DELAY GOE-9¢
20 END
Query :TIMebase :WINDow:DELay?

The guery returns the current position of the time base window,

Returned Format {:TIMebase:WillDow:DELay]<delay_position><NL>

Example The following example places the current position of the time base window in
the numeric variable, Setting, then prints the contents of the variable to the
coniroller’'s screen.

10 QUTPHT 707:":3YSTEM:HEADER OFF" !Respense headers off
20 OUTPUT 707;":TIMEBASE :WINDSW:DELAY?"
30 ENTER 707;Setting

40 PRINT Setting
50 END

See Also The TIMEbase: WINDow :POSition command performs the same function ag
this command and is the preferred command for new programs.
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Timehase Commands

Command

< delay._positien>>

Example

Query

Returned Format

Example

WINDow:POSition

:TIMebase :WINDow:PGSition <delay peosition>

Sets the position of the time-base window on the main sweep. The range for

this command i determined by the main sweep range (or size) and the main

detay value. The value for this command must keep the time-base window on
the main sweep range.

Timce in seconds from trigger to onscreen delay reference point. Maximum
depends on the main sweep range (or size) and the main sweep delay value.

10 QUTPUT Y07;":TIMEBASE:WIKDOW:POSITION BOE-9"
20 ERED

:TIMebase:WINDow:POSition?

The query returns the current position of the time-base window.

[:TIMebase:WINDow:POSition]<delay_position><NL>

The following exampie places the carrent position of the thine-base window in
the numeric variable, Setting, then prints the contents of the variable o the
controtier’'s screen,

16 OUTPUT 707;":SYSTEM:HEADER OFF" !Response headers off
20  QUTPUT 707;":TIMEBASE:WINDOW:POSITIONT"

30 ENTER 707;Setting

40 PRINT Setiing

50 END
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Timehase Commands

Command

Example

Query

Returned Format

Example

WINDow:RANGe

:TIMebase: WIKDow : RANGe <full_scale_range>

Sets the full-scale range of the time-base window. The range value is ten
times the time per division of the window. The maximun: range of the
window is the current main range. The minimum window range is 10 ps
(1 ps/div).

The full-scale range of the time base window.

The following example sets the fall-scale range of the time hase window io
100 ns.

10 OQUTPUT 7O7;":TIMEBASE:WINDOW:RARGE 100E-9%
20 ERD

:TIMebase :WINDow : RAEGe?

The guery returns the current full-scale range of the tire base window.

[:TTHebase:WINDow:RANGe] <full scale range><HL>

The following exanmple reads the current full-scale range of the time base
window into the numeric variable, Value, then prints the contents of the
variabie to the controller’s screen,

10 OUTPUT 707;":SYSTEM:HEADER OFF" 'Response headers off
20 OUTPUT 707;":TIMEBASE:WINDOW:RANGET"

30 ENTER 70T ;Value

40 PRINT Value

50 EHND
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Timehase Commantds

Command

< scale_value>

Exampie

Query

Returned Format

Example

WINDow:SCALe

;TIMebase: WIKDow:8CALe <scale_value>

Sets the seconds-per-division scale of the time base window. The seale value
is one tenth of the window's value. The minimum window scale is 1 ps/div.

The full-scale range of the time base window,

The following example sets the per-division scale of the time base window to
13 ns.

1¢  OUTPUT 707 ;" :TIMEBASE:WIKDOW:SCALE 10E-9*
20 END

:TIMebase :WINDow:5CALe?

The guery refurns the current scale value.

[:TiMebase:WINDow:SCiLel<scale_value><NL>

The following example reads the current full-scale range of the time base
window into the numeric variable, Value, then prints the contents of the
variable to the controller’s screen.

10 OUTPUT 707,;":SYSTEM:HEADER OFF" tRegponse headers off
20 OUTPUT 707;":TIMEBASE:WINDCW:SCALET"

30 ENTER 707;Value

40 PRINT Value

50 END
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Timehase Commands

Command

Examgle

Query

Returned Fermat

Example

WINDow:SOURce

:TI¥ebase: WINDow:S0URce ALL

Selects the source for the time bage window. The only parameter available
for this command is ALL, which selects all sources displayed on the main
JCreen.

The following example selects all of the sources displayed on the main screen
for the sources for the current window.

10 OUTPUT 707;": TIMEBASE :WINDOW: SOURCE ALL"
20 END

:TIMebase: WIKDow:S0URce?

The query returns the current source for the window.

[:TIMebase:WINDow:S0URce] ALL<NL>

The folfowing example places the current setting for the window source in
the string variable, Current$, then prinis the contents of the variable to the
controller’s screen.

10 DI¥ Current3[50] Dimension variable
20 OUTPUT 707;":TIMEBASE:WINDOW:SOURCE?"

30 EKTER 707;0urrent$

40 PRINT Current$

50 END
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Trigger
Commands

Trigger Commands

The Trigger subsystern commands define the conditions for triggering.
Many of the corunrands in the Trigger subsystem are vsed in more than
one of the trigger modes. The command set has been defined to represent
more closely what is in the front-panel trigger menus, at the expense of
somne compatibility with the command sets for previous instruments. For
this reason, the instrument accepts some commands for compatibility with
previous instrwenents. The alternative comrmand that is accepted by the
Instrument is noted for each comrnand.

The Trigger subsystem consists of the following commands and queries:

HYSTeresis
LEVel
SLOPe
S0URce
SWhHep

® & & B @
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HYSTeresis

Lammand :TRIGger :HYSTeresis {HORMal | HSEEsitivity}
Specifies the trigger hysteresis, NORM (NORMal) is the typical hysteresis
sefection, HSEN (High SENsitivity) gives minimum hysteresis and highest
bhandwidth,

Query TRIGger:HYS8Teresis?

The guery returns the current hysteresis mode.

Returned Format [TRIGger :HYSTeresis] {NORMal |HSENsitivity}<NL>
LEVel
Cemmand :TRIGger :LEVel TRIGgerN, <level>
TRIGgerN N, an integer 1 to 4, represents the slot where the esternal trigger resides.
<level> Trigger level limits are plug-in dependent,
Query :TRIGger:LEVel? TRIGgerH

The query returns the trigger level for the selected source,

Returned Format [:TRIGger:LEVell TRIGgerlN,<level>
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Command

Query

Returned Farmat

SL.OPe

:TRiGger:SL0OPe {P0Sitive | NEGativel}l

Specifies the slope of the edge on which to trigger in EDGE triggering

mode. Tt sets the siope of the channel previously selecied with the
TRIGger:SOURce or TRIGger: EDGE-SOURce comunand. Ii is equivalent to the
TRIGger EDGE:SLOPe cormmand and is included for compatibifity with older
instrunents,

:TRIGger:SLOPe?

The query returns the current slope for the currently selected trigger mode.

[:TRIGger:5L0Pe] {POSitive | NEGativel}

Command

TRiGgerN

“Buery

Returned Format

SOURce

:TRIGger:50URce TRIGgerH

Selects the trigger channgl that produces the trigger,
N, an integer ! to 4, represents the slot where the external trigger recides.

:TRIGger: S0URce?

The guery returns the current trigger source of the current mode.

[:TRIGger:S0URce] TRIGgerH
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Command

Query

Returned Format

SWEep

:TRIGger:SWEep {TRIGgered | FHEerun}
Selects the sweep mode,
If the TRIGGERED mode is selected, and no trigger is present, the unit
will not sweep, and the dafta acguired on the previous trigger will remain
on-screen, H the FPREERUN mode is selected, the instrument automatically
causes data to be acquired from the internal dock,

:TRIGger : SWEep?

The querv returns the current sweep mode.

[:TRIGger:SWEep] {TRIGgered | FREerun}
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The TriggerN subsystem commands and queries are specific to a channel
plug-in with external triggering capabilities. The HP 83480A and HP B4750A
plug-ins have external triggering capabilities. These commands affect only the
TriggerN inpuf. The N at the end of trigger is the slot, T through 4, in which
the external trigger input resides,

The TriggerN subsystem consists of the following commmands and queries:
o BWLImit
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Command

Example

Query

Returned Format

Example

BWLimit

:TRIGger#:BWLinit {ON | 1 | OFF | O}

Controls an internal lowpass Lilter in the HP 83480A and HP 54750A plug-ins.
When ON, the bandwidth of the specified trigger charnnel is limited to
approximately 100 MHz.

The following example turns on the bandwidth limit filter for an HP 83480A
S

plug-in in siot 1

10 OQUTPUT 707;":TRIGGER1:BWLIMIT OE"
20 EWD

1 TRIGgerN: BWLimit?

The query returns the current sefting for the specified trigger input.

[:TRIGger¥:BWLimit] {1 | 0%

The following example gets the setting of the bandwideh limit fiter for an
HP 83480A plug-in in slot 1, and prints it on the controller screen.

10 DUTPYT 707;":TRIGGERL:BWLIMIT?"
20 ENTER 707;Bwlimit

30 PRINT Bwlimit

40 EXED
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The Waveform subsystem is used to transfer wavelorm data between a
controlier and the instrument. It confains commands to set up the waveform
transier and to send or receive waveform records to or from the Instrument.
The waveform record is contained in two portions: the preamble and the
waveform data. The preamble contains the scaling and other values nsed

to describe the data, The waveform data contains the actual data in the
waveform. The preamble and waveform data must be read or sent with two
separate commands: WAVeform:PREambie and WAVeform:DATA,

The Wavelorm subsystem contains the following commands and queries:

BANDpass?
BYTeorder
COMPlete?
COUNt?
COUPting?
DATA
FORMat
POINts?
PREamble
SOURce
TYPE?

VIEW
XDISplay?
XINCrement?
XORigin?
XRANge?
XREFerence?
XUNits?
YDISplay?
YINCrement?
YORigin?
YRANge?
YREFerence?
YEINits?

. & & & & & ¢ O B 8 S 8 B 4 P ¢t 9B B8 e



https://www.manualsplus.com/

Bata Acquisitien

Waveform Data and
Preamble

Wavetarm Commands

When the data is acquired using the Digitize command, the data is placed
in the channel or function buffer of the specified source. After the Digitize
coramand, the instrument is stopped. I the instrument is restarted over
HP-IB or the front panel, the data acguired with the Digitize command is
overwritten,

The preambie, elements of the preamble, or waveform data can be gueried
while the instrument is running, but the data will reflect only the current
acquisition and subsequent gueries will nof reflect ¢consistent data. For
example, if the instrument is running and the X origin is queried, then the
data is queried in a separate HP-1B command, it is likely that the first point
in the data will have a different fime than that of the X origin. This is due
to data acquigitions that may have ocowrred between the queries. For this
reason, this mode of operation is not recommended. Instead, the Digitize
command should be used to stop the instrument so that all subsequent
querles will be consistent,

The data in the channel, function, and memory buffers is non-volatile,
Therefore, if the instrument power is cycled, the acquired data may still
be gueried with the Wavelorn Query commands, However, it 1s not
recommended.,

Function data is volatile and must be read following a Digitize command or
the data will be lost when the instrument is turned ofl.

The waveform record is actually confained in (wo portions: the waveform
data and the preamble. The waveform data ig the actual data acquired for
each point in the specified source. The preamble contains the information
for interpreting the waveform data, which indudes the number of points
acquired, the format of the acquired data, and the type of acquired data. The
preambie also contains the X and Y increments, origins, and references for
the acquired data.

The values set in the preamble are determined when the DIGITIZE command
is executed or when the front-panel STORE key is pressed. The preambile
values are based on the setlings of variables in the ACQUIRE subsystem, or
they are based on the front-panel setup when the STORE key is pressed.

Although preamble values can be changed with a controtler, the way the data
is acquired cannot be changed. Changing the preamble values cannot change
the type of data that was actually acquired, the number of points actually
acquired, ete. Therefore, you must use extreme caution when changing any
waveform preamble values to ensure the data 1s still useful. For example,
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setting points in the preamble to a different value from the actual nwnber of
points in the waveform results in inaccurate data,

The waveform data and preamble must be read or sent with two separaie
commands: WAVelorm:DATA and WAVelorm: PREamble.

Data Conversion Data seni from the imstrument must be scaled for useful interpretation.
The values used to interpret the data are the X and Y origins, the X and Y
increments, and the X and Y references. These values can be read from the
waveform preambie. :

Yeaois Unidls

I

{dota value — Yreference) x Yincrement + Yorigin

X-quis Units

(data value — Xreference) x Xincrement + Xorigin

Data Format for BP-IB  Thiere are four types of data formats that can be selected with the
Transfer WAVEform:FPORMat cormmand: ASCIL, byvte, word, and long. Refer to the
FORMat cormmmand for more information on data format.
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Query

Returned Format

< lowier _eutefi>

< upper_cuteff>

Example

BANDpass?

(WAVeform:BAllDpass?

The query returns an estimation of the maximum and minimam bandwidth
limits of the source signal. Bandwidih Timits are computed as a function of
the coupiirg and filter mode selected, Cutodl frequencies are derived from the
acquisition path and software filtering.

[:¥AVeform:BANDpass]<lower_cutofi>,<upper_cutoff><¥i>

Minimum frequency passed by the acquisition.
Maximum frequency passed by the acquisition.

The following exaraple places the estimated maximum and minimum
bandwidth litnits of the source signal in the string variable, Bandpass$, then
prints the contents of the variable to the controller’s screen.

10 DIM Bandpass${50] 1Dimension variable
20  GQUTPUT 707;'":WAVEFORM:BANDPASST"

3¢ ENTER 707;Bandpass$

4¢  PRINT Bandpass$

50 END
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BYTeorder

Command :WiVeform:BYTecrder {MSBFirst | LSBFirst}

Selects the order in which bytes are transferred to and from the instrument,
over the HIP-IB for the WORD and LONG formats. If MSBFirst is selected, the
most significant byte is transferred first. Otherwise, the ieast significant byte
is transferred first. The defauls is MSBFirst,

Example The following example sets up the nstrument to send the most sigrficant
byte [irst during data transmission,

10 QUTPUT 707;" :YWAVEFCRM:BYTEORDER MSBFIRST!
20 END

Query WAVeform:BYTeorder?

The querv returns the current setting for the byte order.

Returned Format [:WAVeform:BYTeorder} {MSBFirs:t | LSBFirssi<NL>

Example The following example places the current setting for the byte order in the
string variable, Setting$, then prints the contents of the variable to the
confroller’s screen.

10 DIM Setting$iio] Dimension variable
20 OUTPUT 707 :WAVEFORM:BYTEGRDER?"
30 ENTER 707;Setting$

40 PRIHT Settingd
50 END

o e
NOTE
MSBFirst Is for microprocessars, lke Motorola, where the mast significant byte resides at the lower

address. LSBFirst is for microprocessors, Jke Intel, where the lgast significant byte resides at the lower
addrass.
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Query

Returned Fermat

< griteria>

Example

COMPlete?

(WAVeform: COMPlete?

The query returns the percent of time buckets that are complete for the
currently selected waveform.

For RAW wavelorm type, the percent complete 1s the percent of the number
of time buckets that have data in them compared to the record length. This is
usually 100 percent.

For the AVERAGE waveform type, the percent complete is the percent of the
number of time buckets that have the manber of specified hits compared

to the record length. The hits are specified by the WAVELFORM: COUNT
coraamancl.

For the VERSUS waveform type, the percent complete is the least complete of
the x-axis and y-axis waveiorms,

[:¥aVeform: COMPlete] <criteria><ilL>

i} to 100 percent, rounded down to the closest integer.

The following example places the current completion ¢riteria in the string
variable, Criteria$, then prints the confents of the variabie to the controller’s
sereen.,

10 DIM Criteria$[50] ‘Dimension variable
20  QUTPUT 707;":WAVEFORM:COMPLETE?™

30 EHTER 707;Criteria$

40 PRINT Criteria$

50 END

23-7



https://www.manualsplus.com/

Waveform Commands

fuery

Returned Format

< number>

Example

COUNt?

WAVeform:COUNL?

The query returns the fewest number of hits in all of the time buckets for the
currenily selected waveform. For the AVERAGE waveform type, the count
value is the fewest number of hits for all time buckets. This value may be
less than or equal Lo the value specified with the ACQuire:COUNt command.

For NORMAL and VERSUS waveform types, the count value returned is ons,
unless the data contains holes, If the data containg holes, zero is returned.

[:WAVeform: COUNT] <number><NL>

An integer. Values range from 1 to 4096 for NORMal types and from ! to
32768 for VERSus type.

The following example piaces the current value in the count field in the string
variable, Count$, then prints the contents of the variahle to the controller’s
SCreen.

10 DIM Count$IB0] Dimension variable
20 OUTPUT 707" :WAVEFORM:COUNT?!

30 FEETER 707:Count$

40 PRINT Count$

50 END
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Guery

Returned Format

COUPling?

‘WAVeform:COUP1ing?

The query returns the input coupling of the currently selected waveform.

[:WAVeform: COUP1ing?] DCFifty<HL>»

Example The following exampie places the carrent input coupling of the selected
waveform in the string variable, Setting$, then prints the contenis of the
variable,

16 DIM Setting$[50] 'Dimension variable
20 OUTPUT 707;":WAVEFORM: COUPLIEG?™

30 EKTER 707:Setting$

40 PRINT Setting$

50 EED

See Also The CHANnel<number> INPut command sets the coupling for a particular
channel.

DATA
WAVetform:DATA <block_data>[,<block_data>]

Command

Transfers waveform data to the instrument over HP-IB and stores the data in
a previously specified waveform memory. The waveform mernory ig specified
with the WAVeform:SOURce eommand. Only waveform memories may have
wavelorm data sent to them. The format of the daia being sent must maich
the format previgusty specified by the wavelorm preamble for the destination
Memory.



https://www.manualsplus.com/

< hlock_data>

Example

Waveform Commands

VERSus data is transferred as two arrays. The first array contains the data
on the x-axis and the second array containg the data on the v-axis. The two
arrays are transferred one at a time over HP-1B in a linear format. There are
7 data points sent in each array, where % is the nwmnber In the points portion
of the preamble.

Database data is transferred as a two-dimensional array of unsigned word
values from 0 to 63488, The two-dimensional array has dimensions of

256 rows by 4b1 colurans and is row priority.

The full glevel range of the A/D converter will be returned with the data
query. The Y increment, Y origin, apd Y reference values should be uged

to converf, the glevels to voltage values. The Y range and Y display values
should be used to plot the voltage values. All of these reference values are
available from the waveform preambie,

Binary block data in the # format.

The following example sends 1400 bytes of previously saved data to the
instrument from the array, Set.

10 OUTPUT 707 USING "#,K";":WAVEFDRM:DATA #800001000"
20 OUTPUT 707 USING "W";Set{*}
30 EED

A —————————
NGTE

#is an HP BASIC image specifier that suppresses the attomatic output of the EOL sequence following
the iast output tom.

K s an HP BASIC image spacifier that gutputs a nurmber or string i standard form with no leading o
traing blanks.

W is an HP BASIC image specifier that outputs 16-bit words with the most significant byte first.
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Query :WAVeform:DATA?

The query outputs waveform data to the controller over HP-IB that is stored
in a wavelorm memory, function, or channel buffer previously specified with
the WAVeform: SOURce command, The data that is refurned is described by
the waveform preamble,

Returned Format [:WAVeform:DATAI<block_data>[,<block_data>]<HNL>
Example The following example places the current waveform data from channel 1 of
the array, Wdata, in the WORD format.
10 QUTPUT 707;":SYSTEM:HEADER OFF" 'Response headers off

20 0OUTPUT 707,;":WAVEFORM:SOURCE CHANNEL1 'Select source
30 OUTPUT 707;":WAVEFORM:FORMAT WORD" !3elect word format
40  ODUTPUT 707" :WAVEFORM:DATAT™

50 ERTER 707 USING "#,2A4,8D";Header$,Length

60 Length = Length/2 ‘Length in words
70 ALLGCATE INTEGER Wdata(i:Length}

80 ENTER 707 USING "#,W";Wdata(*)

90 ENTER 707 USING "~¥,B";End$

106 END

S T
NBTE

# 15 an HP BASIC image specifier that terminatas the statement when the last ENTER iem s
tarminatad. EO and line feed ara the item tarminators.

24 is an HP BASIC image specifier that places the next two sharaciers received in & string varizble
80 is an HP BASIC image specifier that places the next & characters in 8 numeric variable.

W is an HP BASIC image specifier thai places the dats in the arvay in word format with the first byte
entared as the mast significant byte

—K is an HP BASIC image specifier that places the biock data in e string, inciuding carriage returns
ant line feeds untdl EOL &5 true or when the dimensioned length of the string is reached.

B is an HP BASIC specifior that enters the next byte in g variable.
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The [ormat of the waveform data must mateh the formal previously specified
by the WAVeform: FORMat, WAVelorm:BYTeorder, and WaAVeform: PREamble
commands.

Command

ASCH

BYTE

WORD

FORMat

:WhVeform:FORMat {ASCii | BYTE | LONG | WORD}

Sets the data transmission mede for waveform data output, This command
controls how the data is formaited when the data is sent from the instrument
and pertains to all waveforrus, The default format Is ASCH,

ASCH formatted data consists of ASCII digits with each data value separated
by a comuna. The data values can be converted to real values on the v-axis,
for example, voits, and transmitted in floating point engineering notation.

In ASCII, the value 89,9995+ 38" represents a hole level (a hole in the
acquisition data). The value “99.999F+ 33" represents a clipped-high level.
The value “89.999E+ 30" represents a clipped-fow level.

BYTE lormatted data is formatted as signed 8-bil integers. ¥ vou use BASIC,
vou need to create a function to convert these signed bytes to signed integers.
In the byte format, the value 125 represents a hole level (a hole in the
acguisition data). The valne 127 represents a clipped-high level. The value
126 represents a clipped-low level. Data is rounded when converted from
larger to a smaller size. For waveform transier into the instrument, the
maximum valid glevel is 124, The minimum valid glevel is —128.

WORD formatied data is transferred as signed 16-bit integers in two bytes. If
WAVEFORM: BY Teorder is set to MSBFirst, then the most significant bvte of
each word is sent first, If the BYTeorder is LSBFirst, then the least significant
byte of each word is sent first. In the word format, the value 31232
represents a hole level (a hole in the data acquisition). The value 32256
represents a clipped-high level. The value 31744 represents a clipped-low
level. For waveform transfer into the instrument, the maximum valid glevel
i 30720, The minimum gievel is —32736,
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LONG

Example

Query

Returned Format

Example

Waveferm Eommands

The word format is also used to transfer color grade database data 1o and
from the instrument. Color grade data values will range from 0 through
£3488 in an unsigned format.

LONG formatied data is transferred as signed 32-bit integers in four bytes.

If WAVeform:BY Teorder is sef to MSBFirst, then the most significant byte

of each long word is sent first. ¥ the BYTeorder i1s LSBFirst, then the least
significant byte of each long word is sent first. In the long formal, the value
2046820352 represents a hole tevel {a hole in the data acquisition). The
value 2113929216 represents a clipped-high level. The value 2080374784
represents a clipped-low level. For waveform transfer into the mstrumesnt,
tha maxiram valid glevel is 2013265828, The minimum glevel is 0. The long
format is used to transfer histogram data to and from the instument,

The following example selects the WORD format for waveform data
transmission.

10 QUTPUT Y07 ;" :WAVEFORM:FORMAT WORD"
20 ERD

cWAVeform: FORMat?

The guery returns the current output format for transferring waveform data.

[:WaVeform:FORMat] {ASCii | BYTE | LONG | WORD}<HL>

The following example places the current outpul format for data transmission
in the string variabie, Mode$, then prints the contents of the variable (o the
controller’s screen.

10 DI¥ Mode3[50] iDimension variable
20 QUTPUT 707 ;" :WAVEFORM:FORMATT"

30 EANTER 707 :Mode$

40 PRINT Mode$

50 EHND
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Query

Returned Format

< points>

Example

POINts?

HAVeform:PGINtsY

The query returns the peints value in the current waveform preamble.
The poinis value is the number of titne buckets contained in the wavelorm
selected with the WAVeform:SOURce command.

[:WAVeform:POINts] <points><NL>

An integer. Values range from 1 to 4096,

The number of points for vertical histograrns will not exceed 256,
The number of points for horizontal histograms will not exceed 451,
The nursber of points for database waveforms will always be 115,456,

The Tollowing example places the current acquisition iength in the nuwmeric
variable, Length, then prints the contents of the variable to the controller’s
screen.

10 OUTPUT 707;":SYSTEM:HEADER OFF* 'Response headers off

26 QUTPUT 707;*:WAVEFORM:POINTS?"

30 ENTER 707;Length

40 PRINT Length
50 END

NOTE

When you are receiving numeric data into numeric variables, the headers should be turred off,
Otherwise, the headers may cause misinterpretation of returned data.
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See Also The ACQuire:POINts command in the Acguire commands chapter.
PREamble
Command ‘HAVeform:PREamble <preamble_block>

< preamble_block>

<date>>

<time>

Sends a waveform preamble (o the previously selected wavelorm memory

in the instrument, The preambie contains the scaling and other values

used to describe the data. The waveform memaory is specified with the
WaVeform:SOURce command. Only wavelorm memories may have wavelorn
data sent to thern. The table, at the end of this command, lists the elements
in the preamble.

The preamble can be used to transglate raw data into time and voltage values.

<format HR1>, <type NRi>, <points HRi>,

<count HR1>, <X increment HR3>,

<X oxigin ﬁR3>, <X reference NR1>,

<Y increment NR3>, <Yorigin HR3>,

<Y referencellB1>, <coupling HR1>,

<X display range NR3>, <X display origin NR3>,

<Y display range NR3>, <Y display origin MR3>,
<date, string>, <time, string>,

<frame model #, string>, <plug-in model #, string>,
<acquisition mode NR1>, <completion NR1>,

<X units HR1>, <Y units HR1>,

<max bandwidth limit NR3>, <min bandwidth iimit ER3>

A string containing the data in the format DD MMM YYYY where DD is the
day, 1 o 31; MMM is the menth; and YYYY is the vear

A string containing the time in the format HH:MM:S5:TT where HH is the
hour, 0 to 23, MM is the minute, 0 to 59, SS is the second, 0 to 59, and TT is
the hundreds of seconds, O to 99,
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< framemodel #>

< plug-in mode! #~

< format>

<type>

< acquisition mode >

< coupling>

<X units> <y units>>

Wavefarm Cemmands

A string containing the model number and serial number of the frame in the
format MODEL#: SERIAL#.

A string containing the model number and serial number of the plug-in in the
format MODEL# SERIAL#. These values are zero if no plug-in is used.

0 for ASCII format
1 for BYTE format
2 for WORD format
3 for LONG format

1 for RAW tvpe

2 for AVERAGE type

3 for VHISTOGRAM (vertical histogram) type

4 for HHISTOGRAM (horizontal histogram) type
5 for VERSUS type

§ for DATABASE type

2 for SEQUENTIAL mode (this value is always returned)

 for AC coupling

1 for DC coupling

2 for DCFIFTY coupling

3 for LFREJECT coupling {this value is always returned)

0 for UNKNOWN units
1 for VOLT units

2 for SECOND units

3 for CONSTANT units
4 for AMP units

5 for DECIBEL units

6 for HITS unit

T for PERCENT units
8 for WATTS units

9 for OHMS units

10 for PERCENT REFLECTION units
11 for GAIN anits
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Example The following example demonstrates how to output a preambie block to a
waveform INeInory.
10 OUTPUT 707 ;" :WAVEFORM:SOURCE WMEMORY1"

20 QUTPUT 707 USIEG "#,K'";":WAVEFORM:PREAMBLE :PREAMBLE "
30 END

NOTE

# is an HP BASIC image spectfier that suppresses the awtematic output of the EOL sequence fofowing
the last cutput item.

K is an HP BASIC image specifier that autputs a number or string in siendard form with no leading or
trailing blanks.

In line 20 of the program example, a space is inserted hetween the word "PREAMBLE" and the close
quotation mark. This space must be inside the quotation mark hecause in this format (£,K), the data is
packed togather. Failure to edd the space produces & word that is not a proper command.

lluery WiVeform:PREamble?

The query ocutputs a waveform preamble to the controller from the waveform
source, which can be a wavelorm memory or channel buifer

Heturned Format [:WAVeform:PREamble} <preambie_block><NL>

Example The following example cutputs the cerrent waveform preamble for the
selected source to the string variable, Preambles,

1G
20
30
446
50

DI¥ Preamble$[250] IDimension variable
QUTPYT 7G7;":SYSTEM:HEADER OFF" ‘Response headers off
QUTPUT 707 ;' :WAVEFORM:PREAMELET"

ENTER 707 USING "~-X";Preamble$

END
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NOTE

{
—Kis an HP BASIC image specifier that places the block dats in & string, including carriage returns
and fine feads untif B0V is true or when the dimensioned length of the string is reached.
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Waveform Preamhle Elements

Element

Deseription

Format

Type

Points

Count

X Increment

X Grigin

X Belerencs

Y inerament

¥ Origin

Y Reference

Coupling

The format value describes the data transmission meda for waveform dete eutput. This
cemmand centrols how the deta is formatted when it is ssat from the instrument. {Sea
WaVeform: FORMat}

This value descrices how the waveform was acquired. [See WilNeform:TYPE]

The numbar of date points or dats pairs containad in the waveform data. (Ses
ACfuire:POINts.] The number of points for vertical histogeams will not exceed 286, The
number of points for horizontel histograms will not exceed 451, The number of pains for
databese waveforms will always be 115,456

For the AVERAGE waveform type, the ooumt valiz & the minimum count or fewest numbe
of hits for all time buckets. This value may be less than or egual to the value requested

with the ACGuire:COUNt command. For RAW and VERSUS waveform types, this value is 0
or 1. The count value is ignered when it is sent 0 the instrument In the preamble. See
Wavaform:TYPE and ACQuire:COUNT

The X mcrement is the duration between data points on the Xaxis. Fsr tme domaln
signals, this s the time between points. 1See WAYeferm:XINCrement

The X origin is the x-axis velug of the first det point In the dats record. For tims domain
signals, it is the time of the first poini. This valus is treatac as a double precision B4-bit
flaating point number. [Sse WAVeform:XCRigini

The X reference is the date point associated with the X origin. it is &t this data point thay
the X arigin is defined. In this instrumens, the valug is elways zaro. {See
WiaVeform: XREFerenca)

The ¥ increment & the duration batween y-axis lavels. For voltage waveforms, it i the
voltage corrasponding to one level. [Ses WhAVeform:YINCrement

The ¥ origle is the y-axis value at level zoro. For vohiage signals, it is the valtage at level
zero. [See WAVeform:YCRigin

The Y referance is the level assaciztad with the ¥ origin. Tt is at this level thet the ¥
arign is defined. In this instrument, this valus is always zere. [Ses WAVefarm:YREFerence)

The input ceupling of the waveform. The coupling velus is ignored when semt 1o the
nstremant in the preamble. [See WAVaform:COUPling}
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Waveform Preamble Elements {continved}

Hement

Descrition

X Display Hange

X Bisplay Origin

Y Displsy Range

Y Display Crigin

Date
Time
Frame Modsl #

Plug-in Model #

Acquisition Mode

Complete

X Units
¥ Units

Band Pass

The X displey range is the x-axis duration of the waveform that is displayed. For tims
damain sigrals, it 5 the duration of time doress the displey. 1See WiVeform XRANge)

The X dispisy origin s the xaxis value at the left edge of the display. For time domain
signals, it is the time at the start of the dsplay. This value & trested as a double presision
G4-4it floating peint number. see WAVeform:XDiSplayi

The Y displey renge is the y-axis duration of the waveiorm which i displayed. For voitaga
wavaforms, it is the amouni of voltage seross the displey. (See WAVaform:YRANgel

The y-display origin i the y-axis velue at the center of the displey. For voltage signals, it is
the voitage at the center of the display (See WAVefarm Y DISplay

The date thet the waveform was acquired or created.
The time thet the waveform was asquired of created.

The medel number of the frame thet scquired or created this wavsform. The frame madel
number is ignorad when i |5 sent o an inswument in the preambla

The medel number of the plug-in that scquired this waveform. I no plugein was used,
then the valug in this field is zera. The plugds model number is ignorad when i is ssmt o
e instrument in the preamble.

The ecquisition sampiing mode of the waveform.

The somplete value is the percent of time huckets that ere comglets. The complete value
i3 ignored when it is sent to the instrument in the preamble. {See WAVeform:COMPlets)

The waxds units of the waveform. 1See Wi¥eform: XUNis]
The y-axiz units of the waveformn, {Ses Wilafoern:YUNis)

The band pass is two values thet are an estimation of. the maximum and minimura
bandwidth fimits of the source sigral Bandwidth fimits are computed 8s a function of the
ceupiing and Titer mode selected. iSee WAVeform:BANDpass]
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Command

< numher>

Example

Query

Returned Format

Example

SOURce

:WAVeform: SiURce {WMEMory<aumber> | FUNCtion<number>
| CHANnel<number> | DATAbazme | HISTogram | FFI}

Selects a channel, function, waveform memory, database, histegram, or FFT
as the waveform source.

For channels: the nwnber represents an integer, 1 through 4.
For wavelorm memories: 1, 2, 3, or 4.

For functions: 1 or 2.

The following example selects channel 1 as the waveform source.

10 GQUEPUT 707;":WAVEFORM:S0URCE CHANNEL1™
20 END

:WAVeform:SOURce?

The guery returns the cwrrently selected wavelorm source,

f:WAVeform:$0URce] {WHMEMory<number> | FUNCtion<number>
| CHANnel<number> | DATAbase | HISTogram | FFT}I<HNL>

The following example places the current selection for the waveform source
in the string variable, Selection$, then prints the contents of the variable (o
the controller’s screen,

10 DIM Selection$[50] 1Dimension variable
20 OUTPUT 707;":WAVEFGRM:SDURCE?"

30 ENTER 707;3election$

40 PRINT Selection$

50 END
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Guery

RAW

AYERAGE

DATABASE

HHISTBGRAM

VHISTOGRAM

VERSUS

Returned Format

TYPE?

WAVeform: TYPE?Y

The query returns the current acquisition data type for the currently
selected source. The type returned describes how the waveform was
acquired. The waveform type maay be NORMAL, RAW, AVERAGE, DATABASE,
HHISTOGRAM, VHISTOGRAM, or VERSUS.

Raw data consists of the last data point in each time bucket.

Average data consists of the average of the first % hits in a time bucket,
where # 1s the value iz the count portion of the preammble. Time buckets that
have fewer than » hits return the average of the data they contain.

The database is transferred using unsigned values in the word format. The
database is transferred as a block of data representing a two-dimensional
array of 256 rows by 4b1 colnmns. The database may be generated using the
DISPlay:CGRade command.

The data is a horizontal histogram. Histograms are transferred using the
LONG format. They can be generated using the Histogram subsystem
commands.

The data is & vertical histogram. Histograms are transferred using the LONG
forrnat. They can be generated using the Histogram subsystermn commands.

VERSus data consists of two arrays of data: one containing the x axis
values, and the other containing the v axis values. Versus waveforms can be
generated using the Function subsystem commands.

[:¥WiVeform:TYPE] {NORMal | RAW | AVERage | DATAbase |}
HHIStogram | VHIStegram | VERSusi<NL>
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Examgple

See Also

Waveferm Commands

The following example places the current acquisition data type in the siring
variable, Typeéd, then prints the contents of the variable 1o the controller’s
sereen.

16 DIM Type$[50] !Dimension variable

20 OUTPUT 707 :WAVEFORM:TYPET"

30 ENTER 707;Type$

40 PRINT Types$
50 ERD

The acquisition data type is set with the ACQuire: AVERAGE command.

Command

Channels

Memaries

VIEW

cWAVeform: VIEW {ALL | MAIN | WINDow}

Selects which view of the wavelorm is selected for data and preamble queries.
The cormmand can be set to ALL, MAIN, or WINDOW. The view has different
meanings depending upon the waveform source selected.

For channels, ALL, MAIN, or WINDOW views may be selected. If ALL is
specified, all of the data in the waveform record is referenced. T MAIN is
selecied, only the data in the main time base range is referenced. The Lrst
value corresponds to the first time backet in the main time base range and
the last value corresponds o the last thme bucket in the main time base
range. If WINDOW s selected, only the data in the window time base range is
referenced, The first value corresponds to the first time bucket in the window
time base range and the last value corresponds to the last time bucket in the
window time base range.

For memories, i ALL is specified, all the data in the waveform reeord is
referenced. WINDOW and MAIN refer to the data contained in the memory
time base range for the particular memory. The first value corresponds

£0 the first time bucket in the mermory time base range and the last value
correspomnds to the last time bucket in the memory time base range.
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Functions

Example

Qiery

Returned Format

Exémpie

Waveform Commands

For functions, ALL, MAIN, and WINDCOW refer to all of the data in the
wavelorm record.

The default setting for this command is ALL. The following table summarizes
the parameters for this command for each source.

Waveform View Parameters

Source{Parameter ALL MAIN WiNDOW
CHANNEL Al data Main time base Window tims base
MEMEORY All data Mamery time hess Memery time base
FUNCTION All deta Al data All datz

The following example sets wp the instrument to view all of the data.

10 O0UTPUT 707;':WAVEFORM:VIEW ALL"
20 END

WAVeform: VIEW?

The query returns the view of the data currently selected.

[:WAVeform:VIEW] {ALL | MAIN | WINDow}<HL>

The [ollowing example refurns the current view setting (¢ the string variable,
Setting$, then prints the contents of the variabie to the controller’s screen.

10 DIM Sesting$[50] 'Dimension variable
20 QUTPUT 707;":WAVEFORM:VIEW?!

30 EBNTER 707;Setting$

40 PRINT Setting$

5¢ END
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Query

Returned Format

XDISplay?

:WAVeform:XDI1Splay?

The gquery returns Lhe x-axis value at the lefl edge of the display. For time
domain signals, it is the time at the start of the disptay. For VERSus type
waveforms, it is the value at the center of the x-axis of the display. This
value is freated as a double precision é4-bit floating point number.

[:WAVelorm:XDISplay] <value><HL>

< value> A real number representing the x-axis vaiue at the left edge of the display.
Example The following example returns the x-axis value at the left edge of the display
to the muneric variable, Value, then prints the contents of the variable to the
controller’s scraen,
10 DUTPUT 707;":SYSTEM:HEADER OFF" 'Regponse headers off
20 OUTPUT 707;" :WAVEFORM:XDISPLAY?"
30 ENTER 707;Value
420 PRINT Value
50 END
XINCrement?
Query :WAVeform: XTNCrement?

The guery returns the duration between daia points on the x-axis. For tine
domain signals, this is the time difference between consecutive data points for
the currently specified waveform source. Ior VERSus type waveforms, this is
the duration between levels on the x-axis. For voltage waveforms, this is the
voltage corresponding to one level.
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Returned Format [:WAVeform: XINCrement] <value><HL>

<value> A real number representing the duration between data points on the x-axis.
Example The following example places the current Xincrement value for the currently

specified source in the numeric variable, Value, then prints the contents of the
variable to the controller’s screen.

16 OUTPYT Y07;":SYSTEM:HEADER OFF™ '‘Response headers off
20 OUTPUT 707;":WAVEFORM:XINCREMENT?"

30 EHTER 707;Value

40 PRINT Value

50 END

See Alss The Xincrement value can also be obtained through the WaVeform:PREambie?
(Juery.

XORigin?

Query tWAVeform: X8Rigin?

The query retwrns the x-axis value of the first data point. in the data record.
For time domain signals, it is the time of the first point. For VERSus type
waveforms, it is the x-axis value at level zero. For voliage waveforms, it is
the voltage at level zerg. The value returned by this query is treated as 3
double precision 64-bit foating point number

Returned Format [:WAVeform:X0Rigin] <value><HL>

< walue> A real pumber representing the x-axis value of the first data point in the data
record.
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Example The folfowing example places the current Xorigin value for the currently
gpecified source in the numeric variable, Value, then prints the contents of the
variable to the controller’'s screen.

10 QUTPUT 707;":SYSTEM:HEADER OFF"™ !Response headers off
20 OUTPUT 707;”:WAVEFORM:XORIGIHT"

30 ENTER 707;Value

40 PRINT Value

50 END

Ses Also The Xorigin value can also be obtained through the WAVeform: PREambie
query.

XRANge?
Query (WiVeform: XRAlge?

Returned Format

< value>

Example

The query returns the x-axis duration of the displayed waveform. For time
domain signals, it is the duration of the time across the display. For VERSus
type waveforms, it 1 the durafion of the waveform that is displayed on the

[:WAVeform: XRANge] <value><HL>

A real number representing the x-axis duration of the displaved waveform.

The following example returns the x-axis duration of the displayed waveform
to the numeric variable, Value, then prints the contents of the variable to the
controller’s screen, ‘

10 QUTPYT 707;":SYSTEM:HEADER OFF" 'Response headers off
20  QUTPUT 707;":WAVEFORM: XRANGE?"

30 ENTER 707;Value

40 PRINT Value

50 END
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Query

Returned Format

XREFerence?

‘HaVeform:XREFerence?

The guery returns the data point or level associated with the Xorigin data
vatue, It is at this data point or ievel that the X origin 13 defined. In this
instrument, the value is always zero.

[:WAVeform: XREFerence] O<NL>

Example The following exarmple places the current X Reference value for the currently
gpecified source in the numeric variable, Value, then prints the contents of the
variable to the controller’s screen.

1¢  OUTPUT 707;'":SYSTEM:HEADER OFF" ‘Response headers off
20 QUTPUT 707;":WAVEFORM:XREFERENCE?"

30 ENTER 707;Value

40 PRINT Value

50 END

See Also The Xreference value can aiso be obtained through the WAVelorm:PREable?
query.

XUNits?
Query :WAVeform: XUNits?

The query returns the x-axis units of the currently selected waveform
source. The currently selected source may be a channel, function, database,
histogram, or waveform rmemory,
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Returned Format

Waveform Commands

E:WAVeform:XUNits] {UNENown | VOLT | 8HCond | UHM | REFLect |
GAIE | CONStant | AMP | DECibels | HITSIEL>

Example The following example returns the x-axis units of the currently selected
waveform source to the string variable, Unitk, then prints the contents of the
variable to the controller’s screen.

10 DI¥ Unit$[50] 'Dimension variable
20 OUTPUT 707;":WAVEFORM:XUNITS7*
30 EHTER 707;Unit%
40 PRINT Unitd
50 EHD
YDISplay?
Query WAVeform: YDISplay?

Returned Format

<value>>

Example

The query returns the y-axis value at the center of the display. For voltage
signals, it is the voltage at the center of the display.

[:WiVeform:YDISplay] <value><NL>

A real munber representing the y-axis vatue at the center of the display.

The following example returns the current Y Display value fo the numeric
variable, Value, then prints the contents of the variable (o the controller's
SCreeli.

10 OUTPUT 707;":SYSTEM:HEADER OFF" 'Response headers off
20 QUTPUT 707;"":WAVEFORM:YDISPLAY?"

30 ENTER 707;Value

40 PRINT Value

50 END
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Query

Returned Format

<real_valuge >

Example

See Also

YINCrement?

WAVeform:YINCrement?
The query returns the duration beiween the y-axis levels.

For BYTE and WORD data, and for voltage wavelorms, it is the voltage
corresponding (o one level,

For ASCIH data format, the YINCrement is the full voltage range covered by
the A/D converter.

[:WaVeform: YIlCrement] <real_value><HL>

A real number in exponential (NR3) fermat,

The following exaraple places the current Yincremens value for the currently
specified source in the numeric variable, Value, then prints the contents of the
variable to the controller’s screen.

10 OUTPUT 707;'":SYSTEM:HEADER OFF"” 'Response headers off

20 OUTPUT 707;":WAVEFORM: YINCREMENT?"

30 ENTER T07;Value

40 PRINT Value
50 END

The Yincrement value can also be abtained through the Waveform:PREamble?
Uery.

23-30



https://www.manualsplus.com/

Waveform Commands

Query

Returned Format

<real_value>>

YORigin?

‘WAVeform: YORigin?
The query returns the v-axis value at level zero.
For BYTE and WORD data and voltage signals, it is the voltage at level zero.
For ASCH data format, the YORigin is the yv-axis value at the center of the

data range. Data range is returned in the Y increment.

{:WAVeform: YORigin] <real_value><HL>

A real number in exponential (NR3) format.

Example The following example places the current Y origin value in the nuwmeric
variable, Centler, then prints the contents of the variable {o the controller’s
screen.

1G  OUTPUT 767;":SYSTEM:HEADER COFF" Response headers off
20 OFTPUT 707;":WAVEFURM:YORIGIR?"

30 ENTHER 707;Center

40 PRINT Center

50 END

See Also - The YORIGIN value can also be obtained through the WAVeform:PREamble?
query.

A\ Noeg?
YRANge?
Query (HAVeform: YRANge?

The query returns the y-axis duration of the displayed waveform. For voltage
signalg, ik is the amonnt of voltage across the display.
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[:¥AVeform: YRilige] <value><iL>

< value>> A real number representing the y-axis duration of the displayed waveform.
Example The ollowing example returns the current ¥ Range value to the numeric
variable, Value, then prinis the contents of the variable to the controller’s
screen,
16 OUTPUT 707;":SYSTEM:HEADER OFF" !Response headers off
20 QUTPUT 707;" :WAVEFORM: YRANGE?"
36 ENTER 707;Value
40 PRIRT Value
50 END
YREFerence?
Query :WAVeform: YREFerence?

Aeturned Format
< integer_value>

Example

The gquery returns the level associated with the Y origin. It is at this level
that the Y origin is defined. In thiz instrument, the value is alwavs zero.

[:¥AVeform: YREFerence] <integer_value><HKL>

Always 0.

The following example places the current Y Reference value for the currently
gpecified source inn the numeric variable, Value, then prints the contents of the
variabte to the controller’s screen.

10
20
30
40
50

GUTPUT 707;":SYSTEM:HEADER OFF" 'Response headers off
GUTPUT 707;" :WAVEFCRM: YREFERENCE?"

ENTER 707;Value

PRINT Value

END
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See Also The Yreference value can also be obtained through the WaAVeform:PREamble?
query.
YUNits?

GQuery ‘WAVeform: YUNits?

The query returns the y-axis units of the currently selected wavelorm
source. The currently gselected scurce may be a channel, fanction, database,
histogram, or waveform memory.

Beturned Format [:¥iVeform: YUNits] {UNKEown | VOLT | SECond | OHM | REFlect
| GATH | CONStant | AMP | DECibels | BITS | WATTI<UL>

Example The following example returns the y-axis units of the currently selected
wavelorm source to the string variable, Unit$, then prints the contents of the
variable to the controller’s screen.

10 DIM Units[50] 'Dimension variable
20 OUTPOT 707;":WAVEFURM: YUNITS?"

30 ENTER 707;Unit$

40 PRINT Unit$

50 END
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*Waveform Memory Commands

The Waveform Memory subsystermn commands control the waveform save
functions. They allow saving and displaying of waveforms, memories, and
fanctions.

The Waveform Memory subsystem consists of the following commands and
queries:

DISPlay
SAVE
XOFFset
XBRANge
YOFFset
YRANge

e 8 & 5 & @
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Command

Query

Returned Format

DISPlay

:WMEMoryN:DISPlay {0 | 1 | GFF | 0}

Enables or disables the viewing of the selected memory.

(WMEMoryH :DISPlay?

Returns the state of the selected memory.

[:¥WMEMoryH:DISPlay] {1 | 0} <HL>

Command

SAVE

(WMEMoryN:SAVE {CHANnel¥ | WMEMoryN | FUNCtionK | HISTogram | FFT}

Stores the gpecific channel, waveform, memory, function, histogram, or FFT
waveform {0 the wavelorm memaory.
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Command

< oftset>

Query

Returned Format

XOFFset

WMEHMoryN : X0FFaet <offset>

Sets the x-axis (horizontal) offset for the selected waveform memory’s display
scale. Offset is referenced to cenier screen.

Number that sets the offset value.

tWMEMoryN : X0FFset?

Returns the current x-axis (horizontal) offset for the selected waveform
MENory.

[:WHEMoryN:X0FFset] <offset><HEL>

Command

<range>-

Guery

Returned Format

XRANge

:WHMEHoTyH: XRANge <range>

Sets the x-axis (horizontal) range for the selected waveform memory’s display
scale,

Value that sets the range.

WHEHMoryl : XRANge?

Returns the current x-axis (hozizéntal‘) range (scale) for the selected waveform
MEory.

[:WMEMoryN: XRANge] <range><HL>
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Eommand

< affset>

Query

Returned Format

YOFFset

WMEMoryl : YOFFset <offset>

Number that sets the offset value.

:WMEMoryl: YOFFset?

Returns the current x-axis (horizontal) offset for the selected waveform
nemory.

[:WMEMoxryN: YOFFset]<offset><NL>

Command

<range>

Guery

Returned Fermat

YRANge

:WMEMoryN : YRARge <range>

Sets the x-axis (horizontal) range for the selected waveform memory’s display
scale.

Vakue that sets the range.
:WHEMory N : YRAHge™
Returns the current x-axis (horizontal) range {scale) for the selected waveform

MEemory.

[:WMEMoxyN : YRANge] <range><NL>
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Index

ACCuracy, 6-9
ACGQUIRE subsystern cormenardds, 5-2
ADD, 114, 183
adding parameters, 1-8
ADDResgs, 12-3, 1417, 14.23, 16.43, 1G-49
gddress, default, 1-5
AER?, 3-7
AH interface capability, 1-4
ALIGn (HP 834804 Only), 16-3
AMASk
CReate, 16-8
SOURee, 16-9
UNITs, 16-10
XDELLa, 1611
YDELta, 16-12
AMODe, 16-14
APOWer, 17-6
AREA, 124
arm event register, 1-28, 3.7
ASSign, ¢-3
APTenuation, 7-16
autormated sim-16 measurement example program, 1-56
Alfoscale, 8-7, 7-3
AVERage, 5-3
AXIS, 13-4

BACKground, 12-5, 14-18, 16-3%, 16.44
BANDpass?, 23-5

BANDwidth, 7-4

BEST, 5-3

binary data, 1-13

bit definition, staius reporting, 1-28
BLANE, 3-9

Block data error message, 1-64

Block data not allowed messsge, 1-64
block dlagram, 1.32

BRATe (HP 834380 Only), 20-3
building peolygon masks, 16-5
BWilimit, 11-5, 22-3

BYTeorder, 23-6
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(¢ OO intertace capability, 1-4
CALibrate, 7-11
calibration , 6.2
calibration subsystem, 6-2
CANCel, 6.4, 6.9
case sensiivity, 1-9
CDISplay,
CGRade, 9-4
COMPlete, 178
CROSsing, 17-8
DCDistortion, 17-10
EHEight, 17-11
ERATIo, 17-12
ERCalibrate, 17-13
EWiDth, 17-14
JITTer, 17-15
LEVels?, 9-6
PEAKY, 17.16
QFACtor, 17.17

CGRADE
ERFACTOR, 17-13

CHANNIL subsystem commands, 7-2

Character data not allowed message, 1-64

Character data too long message, 1-64

CLEar, 1718, 18.3

dear status, 2-4

*OLS, 1217, 2-4

ceoton, 1-8

COLumn, 9-6

cornbining commands, 1-7

cormmmand error, 1-63

Cormnmanc error erroy message, 1-64

commands, combining , 1.7

command terminator, 1-6

COMMents, 19-3

COMIMON commands
sending, 1-8

Cormnon cormrnands, 2-2

COMPlete, 17.8

COMPlete?, 23-7

configuration example program, 1-51

CONTInue, 6-5, 6-9

COUNg, 5-4
FAlLures?, 16-15
FSAMples?, 16-16
FWaVetorms?, 16-17
SAMPles?, 16-18
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COUPEng?, 23-9
CReate, 16-8
CROSsing, 17-9
CURSor?, 15-3

DATA, 6-5 97, 239

data acquisition, 23-3

data conversgion, 23-4

data format for HP-1B transfer, 23-4
Data out of range message, 1-64
Data type error message, 1-64
DATE, 4-3

DC1 interface capabifity, 1-4
DCDistortion, 17-14

DCOLor {Default COLorY, 9.8
DDISk, 14.12, 16.38

DECLassify, 19-3

DEFault, 13-14, 16.3}1

default address, 1.2, 1-5

default color, 9-9

DEFine, 16-21, 16.25 17-18
definite-length block data format, 113

DELay, 20-4, 20-12
DELete, 8-3, 16.23

DMiLete POLYgon, 16-27
DELTatime, 17-22
DESTination, 12-6

DEVice, 12.7

device. or Ingirument-specific error, 1-64
DFRequency, 17.27
DiFFerentiate, 11.6

PIGitize, 3-10

digitize exarnple program, 1-35
DiRectory?, 83

disks |, 1.34

DISK subsystem comunands, 8-2
HSPlay, 75, 10-3, 11-7, 18-3, 24-3
display byte mask, 9-15
DISPLAY subsystem, -2
DiVide, 11-8

DMAGnitude, 17-28

YONE?, 6-6, 6-10

DPRinter, 14-16, 16.42

draw waveform, 9-10

DSP, 4-4

DT interface capability, 1.4
duplicate commands, 1-8
DUTYeyde, 17-23
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BWaVeform (Draw WAVeformy, 8-10

E2 interface capability, 1-4

EHEight, 17-11

embedded strings, 1-9

ENTER statement, 15

EOl signal, 1.6

ERASe, 3-12, 184

ERATI0, 17-12

ERCaltbrate, 17-13

ERFACTOR, 17-153

ERRor?, 4-5

arTor Mmessage
Block data error, 1-64
Block data net allowed, 1-64
Character data not allowed, 1-64
Character data too long, 1-64
Compnand error, 1-64
Data out of rangs, 1-64
Data type error, 1-64
Execution error, 1-64
Expression data not allowead, 1-64
Cxpression error, 164
File name not found, 1-64
GET not allowed, 1-64
Hardware missing, 1-64
Invalid block data, 1-64
Invalid character, 1-64
Invalid character data, 1-64
Invalid character in number, 1-64
Invalld expression, 1-64
invalid separator, 1-64
Invalid string data, 1-64
Invalid suffix, .64
Missing parameter, 1-64
No error, 1-64
Numeric data not allewed, 1-64
Nugnerie overflow, 1-64
Pararmeter not allowed, 1-64
Prograrm mnemonic too long, 1-64
GQuery DEADLOCKED, 1-64
Query error, 1-64
Query INTERRUPTED, 1-64
GQuery UNTERMINATED, 1-64
Query UNTERMINATED after indefinite response, 1-64
Queue overflow, 1-64
String data error, 1-64
String data not allowed, 1-64
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F

Suffix not altlowed, 1-64
Syntax eyror, 1-64
System error, 1-64
Too many digits, .64
Too much data, 1-64
{Undefined header, 1-64
error messages, 1-63, 1-64, 168, 4.6
error gueue, 1-30, 163
*ESE, 1-26
FEORT, 2.7
avent stafus enable, 2-5
BWIDtR, 17-14
example programs, 1-34
axeciition error, 1-64
Fxacution error message, 1-64
Expression data not allowed message, 1-64
Expression error message, 1-64
eve dizgrars measurement example program, 1-60

FACTors, 128
FAIL, 14-4
FAlLures?, 16-35
FALLtims, 17-25
fast fourier transform, 10-2
FDEScription, 7-6
FENable, 16-2¢
FfEed (Form FEed), 12-9
FET, 17-26
DFReguency, 17-27
DMAGnitude, 17-28
FREQuency, 11-9, 17-.28
MAGNHy, 11-9
MAGNitude, 17-29
MSPan, 11-10
PEAKI, 17-30
PEAKE, 17-31
THReshold, 17-32
WikDow, 11-11
FIT commands, 10-2
FPTMagnitude, 11-12
Filename, 1210
File narae not found message, 1-64
Fllilfer, 7.7
FORMat, 9-11, 14.24, 23-12
FORMart | 8-4
FRAMe
CANCel, 6.4
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CONTInue, 6.5

DATA, 6.5

DONE?, 6-6

LAB2l 6-6

MEMory?, 6-7

STARL, 6.7

TIME?, 6.8
FREQuency, 10-4, 17-28, 17-32
FSaMples?, 16-16
FSELect, 7-8
FUNCTION subsvstem, 11.2
FwiaVeforms?, 16-17

GET not allowed message, 1-64
GRAT eule, 9-12

hardeopy subsystem eommands, 12-2
Hardware missing message, 1-64
HEADer, 4-7
HEEN, 3-13
HER?, 3-13
HISTogram

HITS, 1734

M1S, 17-57

M25, 17-89

M3S, 17-40

MEAN, 17-35

MEDian, 17-56

OFFSer?, 17.42

PEAK, 17-43

PP, 17-44

SCALRY, 17.46

SETDDev, 17-47
histogram commands, 13-2
histogram event enable register, 3-13
histogram event register, 1.28, 3-13
HITS, 17-34
HORizontal, 11-13

POSition, 1i-14

RANGe, 11-15
HP BASIC, 1-5
HP BASIC 5.0, 1.2
HP-IB address, 1-2
HP-T1B transfer, 23-4
HYSTeresis, 21-3
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I identification number, 2.9
TIDNY. 2-9
[EEE 488.2 | 1-2
inflnity representation, 1-9
initializing the nstrument, 1-6
ingtrurment setfings. 1.14
INTegrate, 11-16
i capabilities, 1-4
interface capability, 1-4
invalid block data message, 1-64
Invalid character data message, 1-04
invalid character in nmnber message, 1-64
Invalid character message, 1-64
Invalid expression message, 1-64
Invalid aralor message, 1-64
data message, 1-64
message, 1-64

INVert, 11.17

J i TTer, 17-15

K KEY, 4-8
key queus, 1-31

I, L4 interface capability, 1-4
LABel, 6.6
learn, 2-10
learn string example program, 1-44
LENGth, 12-11
LER? | 3-14
LEVel, 21.3
LEVals?, 9-5
limit test commands, 14-2
limit test event enable reglster, 3-156
Limie test event register, 1-27, 3-16
lirrit test example program, 1-52
LINE, 9-14
LEIMiE, 14-6
LOAR, 8.4
local event register, 1.26. 3.14
LONGEorm, 4-11
leng form commands, 1-7
lowercase letters, 1-9
*LRN | 2-10
LTER, 3-15
LTER?, 3-16
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M Mlis, 17-37
M28, 17-3¢
M35, 17-40
MAGNify, 10-5, 118, 11-18
MAGNifude, 17-29
mainframe calibration, 6-3
making measurements, 17-4
rnarker cormmands, 152
MASK, 414
DEFine, 16-21
DELete, 16-23
mask event enable register, 3-2¢
ask file format, 16-6
mask handling , 16-5
mask test commands, 16-2
mask test event register, 1-27, 3-21
MaAXimum, 11-19
MEAN, 17-35
measure commands, 17-2
MEASuremnent
READent, 15-4
measurement considerations, 17-5
measurement errar, 17-4
measurerments, 1-14
measurement seiup, 17-4
MEDia, 12-12, 14-14, 14-18, 14-25, 16-40, 16-45, 16.50
MEDian, [7-36
MEMory?, 8.7, 6-10
MENU, 3-17
MERGe, 3-18, 18-4
message queune, 1-8CG
MINimmwn, 1120
Missing pararmeter message, |-64
MMARgin
PERCent |, 18-23
STATe, 16-24
mnarnonics, 1-8
MNFound, 14-7
MODE, 13.5, 155
MODel?, 3-18
monitoring the instrument | 1-17
MOVE, 16-27
MSParn, 106, 11-10
MTERE, 3-20
MTER?, 3-21
MTEST
AMODe, 16-14
MULTiply, 11-21
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N new-line character, 1-6
Mo error error message, 1-64
numbers, 1-9
Numeric data not allowed message, 1-64
Nugneric overflow message, 1-64
NWIDth, 1748

() OFFSet, 6-11,7-9, 7.17, 10-7, 11.22, 1129, 139
OFFSet?, 17-42
ONLY, 11-23
*OPC, 2.11
OPER, 3-21
OPER?, 3-22
operation completa, 2-11
operation status enable register, 3-2]
operation status register, 1-26, 3-22
GPOWer, 6-11
*OPT?, 2-12
option, 2-12
GUTPut, 6.8
output queue, 1-11, 1-30
OVERshoot, 17-49

P Parameter not allowed message, 1-64
parametars
adding, -8
PEAK, 17-43
PEAK?, 17-16
PEAKI, 17-30
PEARZ, 17-31
PERCent |, 16.23
PERIod, 17.51
PERSistence, 8-17
PFORmat, 14-15, 14-20, 14-26, 16-41, 16-48, 16-51
pixel mernory subgystem cormmands, 182
PLUGIn
ACCuracy, 6-8
CANCel, 6-9
CONTinue, 6-8
DIONE?, 6-14
MEMory?, 610
OFFSet, 6-11
OPOWer, 6-11
OFPTical, 6-12
OWaVelength, 6-12
TIME?, 6-13
VERTical, 6-13
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plug-in calibration, 6-3
POINEs, 35
POINts?, 23-14
POLYgon
DEFine, 16-25
PORT, 14-21. 14-27. 1G-47, 16-52
POSition, 11-14, 20-5, 20-13
PP, 17.44
PP1 interface capability, 1-4
PREamble, 23-15
PREShoot, 17-52
PRINt, 3.23
PRGBe, 6-14, 7-10
CALibrate, 7-11
probe calibration, 6-4
Program mnemonic too long message, 1-64
PWIDth, 17-54

QFACtor, 17-17
queries
rdtiple, 1-12
gueries | i-11
Guery DEADLOCKED message, 1-64
guery error, 1-64

Qriery arror message, 1-64

Guery INTERRUPTED message, 1-64

Query UNTERMINATED after indefinite response message, 1-64
Query UNTERMINATED message, 1-64

Quene overfiow message, 1-64

guenes, 1-30

RANGe, 7-12, 10-8, 11-15, 11.25, 11-34, 13-10, 20-7, 20-14
*RCL, 2-13
READout, 15.4
recall, 2-13
RECali, 16-28, i8-4
SETup, 3-24
REFerence, 20-8
resel, 2-13
RESuits?, 17-b5
results? measurement example, 1-41
resull states, 17-57
returning data, 1-11
RiSetime, 17.59
RIL1 intertace capability, 1-4
root lavel copnrnands, 3-2
ROW, 9-18
RRATe, 13.6
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*RST, 2-13

*RST {Reset) Conditions, 2-13
RUUMede, 16-2

RUN, 3-24

RUN (RUMode), 14-8

RUNTH, 137

SAMPlers, 6-14
SAMPles?, 16-18
SAV, 2.17
save, 2-17
SAVE, 16-31, 24.8
SCALe, 7-13, 13.8, 13-11, 20-9, 20-15
DEFauit, 16-31
OFFSet, 13-9
RANGe, 13-10
SCALe, 13-11
S0URee, 16.32
TYPE, 1313
X1, 16-33
XDELta, 16-34
Yi, 16-35
Y2, 16-36
SCALe?, 17.46
SCCLor , 919
SCRatch, 17-60
semnicolon, 1-7
sending commands, 1-7
sending common cornmands, 1-8
SENDwvalid, 17-61
SERial, 8-28
serial number, 3-25
e commands, 19.2
service requesl enable, 2-17
service request enable register, 1-24
doe request enable register bitsg, 2-18
service request example prograrn, 1-48
service requests, 1-20
SETap, 412
BH1 interface capahility, 1.4
short form commands, 3-7
SINGie, 3-26
SKEW, 6-1h, 7-14
SLOPe, 214

S0URce, 9-22, 10-9, 18-15, 14-10, 16-9, 16.32, 17.62, 20-16, 21-4, 2321

SR interface capability, 1-4
*SRE | 2-1%
SRy, 1.20
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S8CReen, 14.11, 16.37
DDISk, 14-12, 16-38
DDISk:BACKground, 14-13, 16-39
DSk MEIHa, 14-14, 16-40
DDISK:PFORmMat, 14-156, 16-41
DPRinter, 14-16, 16-42
DPRinter: ADDRess, 14-17, 16-43
DPRinterBACKground, 14-18, 16-44
DPRinter:MEDIa, 14-19, 16.45
DPRinter: PFORmat, 14-20, 16-46
DPRinger:PORT, 14-21, 16-47
SSUMmary, 14-21, 16-48
ADDRegs, 14-23, 16-49
FORMat, 14-24
MEHa, 14-25, 16.50
PFCRmat, 14-26, 16-51
PORT, 14.27, 16.52
standard event status enable register, 1-26, 2.6
standard eveni status register. 1-25
standard even? status vegister bits, 2.7
STANdard (HP 83480A Only), 16-53
STARL, 6.7
STATe | 16-24
STATistics, 17-63
STATus?, 6-15
status byte, 2-19
status byte register, 1-23
atatus byte register bits, 2-19
status reporting, 1-17, 1-28
stafus reporting registers, 1-20
*STH?, 2-19
STDDev, 17-47
STOPR, 326
STORe, 8.5, 18.4
PMEMory 1, 3-27
SETup, 327
WaVeform, 3-27
STRing, 9-23
gtring , 1-1%
String data error message, 164
String data not allowed message, 1-64
strings, 1-9
subsystems, 1-4
SUBTract, 11-26
suffix mudtipliers, 1-10
Suffix not allowed message, 1-64
suffix units, 1-10
SWaVelorm, 14.28, 18-54
RESet, 16-55
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U

SWhep, 215
Syntax error message, 1-64
BYSTEM

ERROR?, 1-63
System error message, 1-64
system suhsystem cormmands, 4-2

*TH interface capability, 1-4

TDELta?, 15-6

TEDGe, 17-64

TEER, 3-28

TER? | 3.29

test, 221

TEST, 14-29, 16-56

TEXT, 9-23

THReshold, 17-32

TIME, 4-14

TIME?, 6-8

thnehase subsystem comimands |, 20-2
TMAX, 17-66

TMIN, 17.67

Too many dights message, 1-64
Too much data message, 1.64
*TRG, 2-21

trigger, 2.21

Lrigger cormmnands, 21.2

trigger event enable register, 328
trigger event register, 1-25, 3-29
TriggerN Subsystam, 22.2

FTETY, 2-21

TSTArt, 15T

TSTOpR, 15-8

TVOLL, 17-68

TYPH, 13-13

TYPE?, 23-22

UEE, 3-3¢
UER?, 3-30
ULIMi, 14.31
Undefined header message, 1-64
UNITs, 7-15, 16-10
AlTenuation, 7-16
OFPSet, 7-17
UNITs (HP 83480 Only), 20-14
uppercase latters, 1.9
user-defined meassurements, 17-4
user event enable register, 3-30
user event ragister, 1-26, 3-30
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YV VAMPlitude, 17-70
ViVerage, 17-72
VBASe, 17-T3
VDELta?, 15-10
VERSug, 11-27
VERTIcal, 11-28

OFFSet, 11-28

RANGe, 1130
VIEW, 3-31, 20-11, 23-23
VLOWer, 17-74
VMAX, I7-Th
VMIDdle, 17-77
VMIN, 17-78
VPP, 17-79
VRMS, 17-80
VSTArt, 16-11
VETOR, 1513
YVTIMe, 17-82
VTOP, 17-83
ViPper, 1785

W OFWaL 2.22
wait-to-continue, 2.22
wavelorm comynands, 23.2
waveform data and preamble, 23.3
waveform memory comrpands, 24-2
Wieforms?, 16-19
WilVelength, 7-18
white space, 1-9
WiNDow, 16-10, 11-11
DEFault, 13-14
DfLay, 20-12
POSition, 20-13
RANGe, 20-14
SCALe, 20-15
S0OURee, 13-15, 206-16
X1Poskion, 13-16
X2Position, 18-17
Y1Pogition, 13-18
Ye2Posision, 13-19
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X Xi, 16-33
X1Position, 13-16, 15-15
X1Ylsource, 15-17
X2Pesition, 1317, 15-16
X2Y¥2soures, 15-1
XDELta, 16-11, 16-34
XDELta?, 1b6-18
KliSplay?, 258-25
FINCrement?, 23-25
XOFFset, 24.4
RORigin?, 23-26
ARANge, 24.4
XRANge?, 23.27
XREFerence?, 23-28
XUNits?, 15-18, 23.28

Y Vi 1636
Y 1Position, 18-18, 15-20
Y2, 16-36
Y2Positiorn, 13-19, 1521
YDELLe, 16-12
YDELL?, 15-22
YDISplay?, 23-29
YINCrement?, 23-30
YOFFset, 24-5
YORigin?, 23-8
YRANge, 24.5
YRANge?, 23.31
YREFerence?, 28-32
YUNits?, 15-22, 23-33
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