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Introduction

HP-I1B
Addressing

Programming
Manual
Organization

Introduction to Programming

With the ezception of the line switeh, all the front-panel controls, as
well as some instrument features that are remote-only operations,
can be controlled by sending the appropriate commands over

the HP-IB. Prior to operating this instrument over the HP-IB review
the “Setting Up the System” booklet for power and HP-IB
connection information.

Before you start programming, the instrument's HP-TB address must
be properly set. This is dene by selecting the Utility Menu from the
front panel of the instrument. Once the Utility Menu is selected,
select the HP.IB function menu, You can now eet the HP-IB mode to
Talk Only, Listen Only, or to Talk/Listen by pressing the function
key. When you select the Talk/Listen mode the Address selection 15
available. The HP-IB address can be changed by rotating the knob,
pressing the inerement/decrement keys, or entering the desired
address using the numeric key pad. For more information on setting
the HP-IB address refer to the Utility Menu in the Front-Panel
Operation Reference.

This manual is organized into several chapters. The first chapter
contains spme general information and instructions to help you get
started, as well as some specific programming rules and data
formats for this instrument. This chapter also contains an alphabetic
command to subsystem table and & commana set organization chart.
You should review this chapter very carefully to become familiar
with the data formats and abbreviations used throughont this
manual.

Introduction
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Some of the major topics in this chapter are:
* Command Structure
Command Abbreviations
Notation Conventions and Definitions .
Program Code Parameters
Data Meszages
Default Settings
Instrument Status
Service Request
Program Examples
Command Set Organization

The next ten chapters contain the actual instruction set for the
HP 54112D. The instruction set has been broken down into ten
chapters because the instrument is logically organized into system
commeands and nine sets of subsystem commands. Each of the
chapters contains a tab with the subsystem name for easy access to
the commands.

The final chapter containg more information about operating over
the HP-IB, and information about special operations.

|
Command Commands are interpreted and setups are changed in the
Order HP 54112D as they are received and found to be syntactically
. . correct. If an error is found in a multi-command message, all
Considerations commands are executed up to the point where the error is detected.

This provides consistent operation whether commands are sent one
per message or several per message.

When a guery is executed the reply is placed in the output buffer of
the HP 54112D. Multiple queries on one line result in the last reply
overwriting the previous replies. The exception to this 18 when
multiple parameter measurement queries are sent on one command
line. In this case the replies to the measurement queries are buffered
in the order that the queries occurred in the command line.

Introduction
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Command

. Structure

System
Commands

Subsystem
Selectors

Subsystem
Commands

The HP 54112D programming commands are divided into three
types: system commands, subsystem selectors, znd subsystem
commands. A programming command tree is shown in figure 1-1,
and & programming command erogs-reference is shown in table 1-7.

The system commands control general oscilloscope functions and
may be issued at any time. They do not change the subsystem
selection.

The subsystem selectors are special system commands that address
portions of the instrument. Only one subsystem may be selected at
any given time At power on, no subsystem is selected.

The nine subsystems are:
Acquire:  Allows the parameters for acquiring and storing data to
be set.

Channel:  Controls all Y-axis oscilloscope functions and channel
input coupling.

Display: Controls how waveforms, voltage and time markers,
graticules, and text are displayed and wntten on the
screen.

Function: Contrels the waveform math funetions of the
oscilioscope.

Hardeopy: Controls the parameters used during the plotting or
printing of waveforms,

Measure: Selects the automatic measurements to be made,
Timebase: Controls all X.axis oscilloscope functions.

Trigger: Controls the trigger modes and the parameters for each
trigger mode.

Waveform: Provides access to waveform data, including active data
from channels and functions and static data from
waveform memories.

The subsystem commands may be issued once a subsystem has been
selected. For example, once the timebase subsystem has been
selected, any timebase command may be issued.

Introduction
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Command
Abbreviations

introduction
i-4

Every command and alpha parameter has at least two forms, a short
form and & long form. In some cases they will be the same. The
short form 15 obtained by using the following rule:

If the long form has four characters or less,
then the long form and short form are the same,
If the long form has more than 4 characters,
then if the 4th character is a vowel or 15 the same ag the 3rd
character,
then truncate to 3 characters,
elge truncate to 4 characters.

EXAMPLE: LONGFORM abbreviates to LONG.
SERTAL abbreviates to SER.
YOFFSET abbreviates to YOF.

In the case where two short forms would be identical, one of them
will be changed slightly to differentiate between the twa. In the
command descriptions that follow, each command is piven in both
long and short forms.

As an example, COLOR and COLUMN would be abbreviated to COL
using the above rule. In this cage the COLOR command short form
has been changed to COLO.

Some commands also have industry standard forms and these have
been included in the instruction set. This means that some
commands will have three forms. The examples below show three
forms of the command. The first form is the long form, the second
form is the short form, and the third form 1s an industry form. Each
of the three forms work the same way, therefore it 18 left to you to
use the form you like best.

READY | READ | RDY
REQUEST | REQ | RQ5
RESET | RES | RST



Notation
Conventions
and Definitions

The following conventions are used in this manual 1n descriptions of
remote (HP-IB) operation:

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

i=  “ig defined as” For example, <A> == <B> indicates that <A>
can be replaced by <B>> in any statement containing <A>,

| [T 1N

or’: Indicates & choice of one eiement from a list. For example,
<A>|<B> indicates <A> or <B> but not beth.

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

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

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

The following definitions are used:
d u=A single ASCH numeric character, 0-9.
n :=A single ASCII non-zero, numeric character, 1.9.
<LF>:= ASCI line-feed (decimal 10).
<CR>:= ASCII carriage retnrn (decimal 13),

<sp>:=ASCII space (decimal 32).

introduction
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Syntax
Diagrams

Program Code
Parameters

Introduction
1-§

At the beginning of the system command section and each
subsystem command section are syntax diagrams showing the proper
syntax for each command. All characters contained in a cirele or
oblong are literals, and must be entered exactly as shown, Words and
phrases contained in rectangles are names of items used with the
command and are described 1n the accompanying text of each
command. Each line can only be entered from one direction as
indicated by the arrow on the entry line. Any combination of
commands and arguments that can he generated by following the
lines in the proper direction is syntactically correct. An argument is
optional if there is a path around it. Alpha arguments must be
separated with a space; queries (7} do not require & space.

Program code perameters consist of a header followed by a
parameter field Headers can be of a long form or short form. The
long form allows easier understanding of the program code and the
short form allows more efficient use of the computer. When receiving
a query responsg, the header is optional.
Example. { CHANNEL [CHAN [CH} {1]2 |24}
Long form Industry Standard
Short form Program command parameters

Program code parameters (arguments) may be of four types:

Strings - Any group of ASCII characters, excluding quotation marks
{decimal 34), surrounded by quotation marks.



Numerie - Any integer, floating point, or exponential value, The
ASCII characters <E> or <e> are used to delimit the mantissa of
exponential parameters. Spaces are aliowed between +, —, or <E>
and the digits, but not between digits or the decimal point (.) and
digits. The three types of numeric data are defined in IEEE
728-1982, The HP 54112D responds with two types of numeric data
formats. They are NR1, and NR3 (refer to the syntax diagrams
below).

Integer Format NR1

Exampie of NR1 format:
{<sp> | + {-}ddd

Ezample of NR1
— 5656

Exponential Format NR3

Example of NR3 format:
[<sp> | + |~1d.dd...{E | e}[+ |- }dd

Example of NR3
3.0E—-4

Introduction
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Alpha - Some commands require or allow alpha arguments such as
“ON.” or “OFF" These arpuments are ASCII strings that start with
an aipha character and are followed by a printable character except
space (SP), semicolon (;), comma (,), number symbol (#), quote ('}, or
underline (__).

The general rules for program command formatting are:
¢ The HP 54112D sends and receives data messages 1 standard
ASCII code.

+ The HP 54112D sends and receives waveform data in binary or
ASCI using the #A format as defined in [EEE 728-1982.

¢ The mstrument responds equally to upper and lower case
characters,

¢ The instrument responds equally to long form and short form
command headers and alpha arguments. Both forms are shown
throughout this manual. Long forms are shown using upper
and lower case letters, and the short form is shown using the
upper case letters of the commands.

¢ Parameter fields containing multiple parameters require a
comma (,) to delimit individual parameters.

» Alpha arguments must be separated from the command header
with a space.

Syntax errors in data messages are trapped and can be reported via
HP-IB. Refer to “System Commands” Chapter 2, for a discussion of
the key words “STATUS?” and “ERROR?",

Blocks - A block of binary data in the #A format as defined in
IEEE 728-1982. This format is a binary block with the format:

<#r<A><length word><DAB..DAB>
even number of data bytes
ASCH #
16 bit binary integer

ASCO A



Data Qutput

(Query)
Format

DABs are binary data bytes. Length word is & 18 bit integer
representing the number of DABs (data bytes) to be sent in this
block. <#> and <A> are ASCII bytes, <#> defines the transmission
as & block mode data transmission, and <A> defines the data to be
in binary format. When data is to be sent in the block mode this
format must be used to ensure that the oscilloscope and the
controller expect the same data types and formats.

The length word is two binary bytes. The most significant byte is
transmitted first, then the least significant byte.

Length Byte 1 (MSB)

HP-IB Data

LinedDI®) 8 7 6 5 4 8 2 1

Length bit L15 Li4 L13 L12 L11 Lic1i9 L8
Length Byte 2 (LSB)

HP-IB Data

LineDIO) 8 7 & & 4 3 2 1

Length bit L7 L6 L5 14 L3 L2 L1 Lo

When a query command {command followed by a “7”) is sent to the
HP 54112D, a response message is generated and sent back to the
controller. The HF 54112D should be addressed to talk as soon as
the query has been sent in order to receive the response. If the
response is not read prior to another guery being sent, the first
query response will be overwritten in the HP-IB output buffer.
Therefore the respense to the first query is lost.

The command headers and subsystem selectors will be returned if
the HEADER command has been set ON and will not be returned if
it 1s set to OFF.

Introduction
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Headers and alpha arguments will be returned in the long form if
the LONGFORM command is set to ON and will be returned in the
short form if the LONGFORM command is set to OFF. .

There are three types of output arguments from the HP 54112D.
They are:

¢ alpha arguments
* integers
s real numbers.

All output fields are an even number of bytes long except in some
cases when trunsmsitting 2 memory in BYTE format. Arguments
mgy or may not be preceded by a header, depending on whether the
HEADER command is set to ON or OFF.

Data The HP 54112D can send data messages in local or remote mode, or
Messages when in the talk-only mode (refer to “HP-IB Addressing,” page 1-1J. .
Data messages are normally sent in response to a query.

Note

Before the instrument is addressed to talk, the desired
output data must be specified with the appropriate input
data message (query). Otherwise, the instrument cutputs
the over range value “1.00000 E + 38" by default to
complete the bus transaction, If the ERR (status bit 5}
service request is enabled, a service request will be
generated with the “Output Buffer Empty” error in the
ERRor queue.

Output data messages include the settings of individual functions,
instrument status information, and binary learn string or cal string
data. All output data messages contain either a leading space
(<8P>) or minus sign (<— >} followed by the function value or status
data. <CR> and <LF> are sent as the end of line (EQL) message for
all output data,

Introduction
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Characters transmitted over the HP.IB are the same whether they
are a siring, real numbers, or mtegers For information exchange to
be useful, the controller and the HP 54112D must be set up for the
same data formats.

When exchanging data with the HP 54112D, there are four data
types used. The four types of output available are:

¢ headers and alphs arguments
* integer numbers

* real numbers

¢ waveform date

These formats shown below refer only to the output of the
HP 54112D. All output fields transmitted from the HP 54112D
contain an even number of bytes,

When transmitting information to the HP 54112D, virtually any
format can be used as long as the values are legal for the command.

Headers and alpha arguments are of varying length when
LONGFORM is ON, and they are in the form:

<alpha®.. <alpha=<SP>{5P}
A trailing space is putomatically added if needed to make the output
an even number of bytes. When the LONGFORM is OFF, the
abbreviations are in the form:

<alpha>.. <alpha><SP>(SP..SP|
Trailing spaces are used to adjust the string length to six characters.
Siz characters is the mintmun number of characters sent for both

LONGFORM ON and LONGFORM OFF.

Integers (NR1 format) ran represent values in the range — 32,768 to
32,767.

Leading spaces are added to meke a total of six characters
transmitted.

Introduction
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Learn and
Cal Strings

Introduction
112

Real numbers (NR3 format) are transmitted in secientific notation
with an “E” separating the mantissa and exponent.

WAVEFORM data is exchanged in three different TYPES:

= WORD
*» BYTE
s ASCI

WORD and BYTE type data are transmitted using the IEEE
standard 728-1982 #A hinary block format. The character string
“#A" is sent first, indieating that binary data will follow. Next a
two-byte length value (16-bit integer value) is sent; it specifies the
number of data bytes to follow. ASCII type data is transmitted one
value at a time separated by <CR><LF> DISPLAY data is
exchanged in the same binary method as WORD and BYTE
WAVEFORM data.

If a “SETUP?” command is sent to the HP 54112D, the oscilloscope
will output a learn string. The HP 54112D rmust be addressed to talk
immediately after the SETUP? command is sent. The learn string
contains information about the current front panel setup of the
oscilloseope. The learn string consists of 254, B-bit bytes of binary
data. This binary data can be stared in the controller’s memory, then
this same information can be returned to the oscilloscope with a
SETUP command. When the learn string is returned to the
oscilloscope, the instrument’s front panel will return to the original
configuration. The learn string includes only those parameters that
determine the front-panel setup of the instrument.

If a “CALIBRATE?" command is sent to the HP 54112D, the
oscilloscope will output a cal string The HP 54112D must be
addressed to talk immediately after the CALIBRATE? command is
gent. The ecal string consists of 984 B-bit bytes containing the delay
cal factors. This binary data can be stored in the controller's memory
for future use,



The learn string data comprise the same information that is in the
instrument’s SAVE/RECALL registers. Refer to the Front Panel
Operation Reference for additional information concerning these
registers. Refer to Chapter 2, “System Commands” of this manual
for more information on the commands SETUP and CALIBRATE.

L
Default When power is applied to the instrument. several interface
Settings parameters are put in the reset condition. Sperifically the request

mask (RQS mask) is set to 32546 (bits 1,5,8-14 set).

If you hold a front-panel key down at the same time the umt is
energized (keydown power-up), the HP 54112D will initialize 2 more
complete set of parameters, See table 1-1 and table 1-2 for the reset
conditions,

Thble 1-1. Reset Conditions for the HP 54112D

Channel 14 Display —0On
VOLTS/DIV — 4.00 volts/div
OFFSET ~ 0.00 volts
Preset — None
Input Coupling - de
Input Impedance -1Ma
TIME/DIV — 1 ps/div
DELAY —000s
Delay Ref at — Center
Auto/Triggered Sweep — Auto
Trigger Mode — Edge
Trigger Source — Channel 1
TRIGGER LEVEL (all sources} — (.00 volts
Trigger Slope {all sources) — Positive
Trigger Pattern (pattern mode) — Channel 1 - High

— Channel 2 - Don't Care
— Channel 3 - Don't Care
— Channel 4 - Don't Care
— External - Don't Care

Introduction
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Table 1-1. Reset Conditions for the HP 541120 (continued)

When Entered/Exited (pattern mode) — Entered

Trigger On Edge (state mode) — Positive

Edge source (state mode) — Channel 1
Pattern (state mode) — Chl Trig = Clock

— Channel 2 - Don't Care
— Channet 3 . Don't Care
— Channet 4 - Don't Care
— External - Don't Care

Is Present/Not Present (state mode) — Present
Arming Slope (time mode} — Negative
Arming Source (time mode) — Channel 1
DELAY (time mode} — 50.00 ns
Trigger Slope {time mode) — Positive
Trigger Channel {time mode) — Channel 1
Arming Slope (events mode} — Negative
Arming Source {events mode) — Channel 1
NUMBER OF EVENTS ievents mode) -1
Trigger Slope (events mode) — Positive
Trigger Source (events mode} — Channel 1
Display Mode — Repetitive
Averaging (Repetitive mode) — On
NUMBER QF AVERAGES (Repetitive mode) -2
Screen — Quad
Graticule — Axes
Completion Critenta (for HP-IB DIGitize command} — 100%
Voltage Markers — Off
V Marker 1 Position — —2.0 volts
V Marker 2 Position — +2.0 volts
Preset Levels — 10 - 90%
Introduction
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Tuble 1-1. Reset Conditions for the HP 54112D (continued!

V Marker 1 Source ~ Channel 1

V Marker 2 Source — Chennel 2

Time Markers — Off

START MARKER POSITION — 2.5 us

STOP MARKER POSITION — 2548

Start Marker Edge Slope — Positive

START MARKER NUMBER -1

Stop Marker Edge Slope — Negative

STOF MARKER NUMBER -1

Waveform Memories — Off

Source for Store — Channel 1
Selected Memory — Waveform Memory 5
Waveform Data — 0 volts

Memory Sealing - Off

Pixel Memories

Function 1 and 2 — Off

Functions Definition —Chanl — Chan 2
Measure Source - — Channel 1

Repeat — Off

Introduction

15



Table 1-2. HP-IB Reset Conditions for the HP 54112D

Service Reguest Mode — Disabled (RQS OFF}
Service Request Mask — Decimal 32546
(bits 1,5, 8-14 set)
Serial Poll Status Byte — Clear
Error Queue — Empty
WAVeform Format — Word
EOI —On
Long form — Off
Header — Off

ins

trument The mstrument status indicates what the instrument is doing at the

Status time it is checked. In the HP 54112D, 12 different operations have

been defined as part of the instrument status. Some of these
operations are very specific while others are of a more general
nature. The more specific operations are defined as the ready byte,
while the more general operations are defined as the status byte. As
an example, the ready byte contains information about whether the
instrument is running a self test, if the instrument is currently
doing a data acquisition, a hardcopy output, or if it 1s triggered, ete.

The status byte contains general information such as: is the instru-
ment ready? - has a front-panel key been pressed? - was a message
displaved on the CRT? - or has a service request been issued? In
each of these cases you are told that something has happened, but
vou don't know the specifics; ie., a key has been pressed - which
key?, a message has been displayed - which message?, or the
instrument has requested service - what dees it need?

Of special interest in the status byte is the READY bit. Not ready
indicates that the instrument is busy at this time. The things that
determine the ready condition are contained in the ready byte (see
page 1.20). If the status is checked and it is determined that the
instrument is not ready, you could then read the ready byte to find
out why it isn't ready. In the same manner, by checking the status
byte you could find if 2 key has been pressed, or a message has been
displayed on the CRT. Then you could read the key code register or
message code register to find out exactly what happened.

Introduction
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Checking
the Status

There is one more very special bit contained in the the status byte,
This bit is the Service Request bit and is described on page 1.23.

Refer to table 1.3 {page 1-18) for the meaning of each bit in the
status word.

Several different methods are available in the HP 54112D to check
the status of the instrument. These methods are each discussed
below.

The Status Word — The status word is a combination of the status

byte and the ready byte. The status word is read using the command
“STATUS?. The information in the status word 15 dynamic, meaning
that it reflects the actual condition of the instrument at any instant
in time. The status word is a 16-bit word (two 8-bit bytes).

The status word eontains the information shown in table 1.3, The
table shows each bit in the status word and the bit weight. When
you read the status word, the value returned is the total bit weights
of all hits that are high.

When the status word is read, the returned value is usually a large
number since most of the bits in the upper helf of the word are
usually high. They are high because in most cases, a signal is not
being acquired (bit 10}, a parse is not being done (bit 8), a hardcopy
output 1s not in progress (bit 12), ete.

Refer to the system command STATUS? in Chapter 2, “System
Commands”
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Tabie 1.8. The Status Word

BIT BIT BIT CONDITION
WEIGHT NAME
15 32768 Pretrigger 0 = acquiring pretrigger data
1 = not acquiring pretrigger data
14 16384 Cal 0 = calibration in progress
1 = calibration not in progress
13 8192 Test 0 = self test in progress
1 = self test not in progress
12 4096 Hard 0 = hardeopy output in progress
1 = hardcopy output not in progress
11 2048 Data 0 = data buffer empty
1 = data in buffer to be read
10 1024 Acq 0 = waveform acquisition in progress
1 = waveform acguisition not in progress
9 512 Trig 0 = instrument is not recelving triggers
1 = instrument is receiving triggers
8 256 Parse 0 = command is being parsed
1 = command is not being parsed
7 128 MSG 0 = no message has been displayed
1 = message has been displayed
6 64 RQS 0 = instrument is not requesting service
i 1 = instrument is requesting service
5 32 ERR 0 = no error has occurred
1 = error has occurred
4 16 RDY 0 = not ready {instrument is busy}
1 = instrument ready
3 B LCL 1 = local switch pressed or power cycle
(transitions high then back low)
2 4 FPS 0 = no front-panel key has been pressed
1 = front-panel key has been pressed
1 2 PWR Power, not used, always 0
0 1 RQC Request eontrol, not used, always 0
0 = False Low
1 = True = High
Introduction
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The Status Byte — The status byte 1s the lower hyte of the status
word. The status byte is read using the command SPOLL?. Do not
confuse the SPOLL? command with an HP-IB serial poll
(SPOLL(707)) discussed later in this section, they are NOT the same.
The status byte is en erght-bit byte. It, like the status word, is
dynamic and refiects the status at the instant it is read. The table
below shows the status byte. The table shows each bit in the status
byte and the bit weight. When you read the status byte, the value
returned is the total bit weights of all bits that are high at the time
you read the byte,

Refer to the SPOLL? command in Chapter 2, *System Commands”

Table 14. The Status Byte

BIT

BIT

WEIGHT NAME

128
64
32
16

8
4

2
1

0 = False = Low
1= True = High

BIT CONDITION

MSG 0 = no message has been displayed
1 = message has been displayed
RQS 0 = Instrument is not requesting service
1 = instrument is reqguesting service
ERR 0 = no error has occurred
1 = error has occurred
RDY 0 = not ready (instrument is busy)
1 = mnstrument ready
LCL 1 = local switch pressed or power cycle
(transitions high then back low)
FPS 0 = no front-panel key has been pressed
1 = front-panel key has been pressed
PWR Power, not used, always 0
RQC Request control, not used, always 0
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The Ready Byte — The ready byte contains the same information
as the upper byte (bits B through 15) of the status word. The ready
byte is an eight-bit byte. The ready byte is read using the command
READY?. It, like the status word, is dynamic and reflects the status
at the instant it is read. The only difference between the ready byte
and the upper byte of the status word is that the bit weights have
been changed in the ready byte. This makes the returned values
much smaller. The table below shows the ready byte, The table
shows each bit in the ready byte, and the bit weight. When you read
the ready byte, the value returned is the total bit weight of all bits
that are high at the time you read the byte.

Refer to the READY? command 1n Chapter 2, “System Commands."

Table 1-5. The Ready Byte

BIT BIT BIT CONDITION
WEIGHT NAME
7 128 Pretrigger 0 = acquiring pretrigger data
1 = not acquiring pretrigger data
8 64 Cal 0 = calibration in progress
1 = calibration not in progress
5 32 Test 0 = self test in progress
1 = self test not in progress
4 16 Hard 0 = hardeopy oubput in progress
1 = hardcopy output not in progress
3 8 Data 0 = data buffer empty
1 = data in buffer to be read
2 4 Acq 0 = waveform acquisition in progress
1 = waveform acquisition not in progress
1 2 Trig ¢ = Instrurnent is not receiving triggers
1 = mstrument 18 receiving triggers
0 1 Parse 0 = command is being parsed
1 = command not being parsed
0 = False = Low
1 = True = High
Note
Most of the bits 1n the ready byte are normally high, and
only go low while an instrument operation is taking place.
Introduction
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Request Mask — The request mask is a 16-bit word that is sent to
the HP 54112D with the REQUEST command. The value of the
current request mask can be read using the REQUEST? command.
This command allows selection of the conditions that will produce a
service request from the HP 54112D. Refer to table 1-6 for request
mask information. This table shows the bit weights and what is
magked with each bit.

The lower byte of the request mask is used to enable bits in the
status byte that will preduce a service request. The upper byte of the
request mask is used to enable bits in the ready byte that will set
the ready (RDY) bit in the status byte The conditions selected to
ereate a service reguest must contain a one or high in that bit
position of the request mask. The bits are set high by sending a
value that 13 the total of all the mask weight values you want to
use. The ready bit in the status byte is set when all of the conditions
corresponding to bits in the upper byte of the request mask are true
at the same time. This bit is actually set on the last transition of
the last required condition io become true

The request mask is shown in table 1-6. Note that the 16 bits in the
request mask have the same names as the 16 bits in the status
word. Each bit in the request mask will enable (1) or disable (0} the
corresponding bit in the status word.

For example, if the request mask value is set to zero, no conditions
are allowed to produce a service request from the HP 54112D. If the
request mask value is set to 255 any change in the status byte will
cause a service request, This is probably not the way you would
want to use the Request Mask, Some practical examples are shown
below.

Example 1

If you would like to be flagged (via service request from the

HP 54112D) when a front-panel key has been pressed, send the
request value 68. The value is the total mask weight of the status
values you want to see in this example, FPS (front panel service)
mask weight 4 and RQS (request serviee) mask weight 64. The
RQS bit must be enabied for the instrument to produce a service
request. In this example, if a key is pressed a service request will
be produced.

‘Introduction
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Example 2

If yon wish to know when a hardeopy output 1s complete, set the
request mask value to 4176. This value 18 the total of the mask
weights for Hard (hardeopy) mask weight 4096, RQS (request
service! mask weight 64, and RDY {ready) mask weight 16. Keep
in mind that only a status byte change can produce service
request and the ready byte can only produce a change in the RDY
bit of the status byte. This means that the ready bit must be used
as an indirect link between hardeopy in the ready byte and RQS

bit in the status byte.

Refer to “Service Request' (next in this chapter) and to the
REQUEST command in the System Commands chapter of this
manual, for more information about service requests.

Table 1-6. The Request Mask

LOWER BYTE
Request
Mask 0 1 2 3 4 5 6 7 Status Byte Mask
Bit
Mask {High - enables
Weight 1 2 4 8 16 a2 64 128 service reguest)
What
It RQC PWR FPS LCL RDY ERR RQS MSG
Masks
UPPER BYTE
Request
Mask 8 9 10 11 12 13 14 15 Ready Byte Mask
Bit
Mask (High - enables
Weight 256 512 1024 2048 4096 8192 16384 32768 ready bit)
What
It Parse Trig Acq Data Hard Test Cal Pretrigger
Masks
Introduction
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Service
Request

Serial
Poll

The service request bit (RQS) is special because it is an HP-IB (IEEE
488) standard. This bit is always bit six of the status byte in any
instrument that conforms to the IEEE 488 standard. The RQS bit is
also assoriated with the SRQ (serviee request) control line of the
HP-IB. When bit six of the status byte goes true, it causes the SRQ
control line to go high. The SRQ control line can create an interrupt
on controllers that support “Serial Poll” as defined by the IEEE 488
standard.

The service request is useful because it can tell the controller when
the HP 54112D has finished an operation and is ready for another
command. This allows the controller to be used for other processing,
instead of waiting for the HP 54112D to finish an operation. When
the HP 54112D is busy, it is not ready. The HP 54112D is busy
when it is acquiring data, or when it is doing a hardeopy output, ete.

Another use of the service requtest is to enable you to write operator
interactive programs. In this case the oscilloscope might display &
message to tell the operator where to place the probes for the next
measurement. When the operator has the probes in place, a front-
panel key should be pressed. You could use the service request to tell
the controller when the manual operation is complete via a front-
panel key press. Once the controller “sees” the service request 1t can
make the required readings or measurements. Until the serviee
request is produced by the HP 54112D, the controller can be
processing some other data or controlling anether instrument,

In order to use the service request, your program must enable the
HP-IB interrupts. After the eontroller is informed that one of the
instruments on the bus requires service, your program must take the
steps necessary to find out which instrument is asking for service.
You can find out which instrument requires the service by
conducting a serial poll of all the instruments on the bus. Once it is
known which instrument set the SRQ line, then you can read the
status of that instrument to determine what to do next.

This example will show how to use the service request by conducting
a sertal poll of all instruments on the bus. In this example, assume
that there are two instruments on the bus; an oscilloscope at address
7 and a printer at address 1. These address assumptions are made
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throughout this manual, and it 15 also assumed that we are
operating on bus #7.

The serial poll operation can be conducted in the following manner:

1. Enable interrupts on the bus. This allows the controller to
“gee'" the SRQ line.

| &]

. If the SRQ line is high (some instrument is requesting service}
then check the mmstrument at address 1 to see if bit 6 of its
status register is high.

3. o check if bit 6 of an instrument’s status regster is high, use
the following command line

IF BIT (Stat, 6) then
(go to step 5 if true)

4. If bit 6 of the mstrument at address 1 is not high, then check
the instrument at address 7 to see if bit 6 of its status register
is lngh.

5. Disable interrupts on the bus.

6 As soon as the mstrument with status bit 6 ngh is found,
check the rest of the status bits to determine what is required.

The program command for serial poll on the HP series 200 controller
is “Stat=SPOLL(707)"” The address 707 is the address of the
oscilloscope in the example above. The command for checking the
printer above would be “STAT =SPOLL{701)" because the address of
that instrument is 01 on bus address 7. This command reads the
contents of the HP-IB Status Register into the variable called “Stat.”
At that time bit 6 of the Stat variable can be tested to see if it is set
(bit 6=).

The SPOLL(707) command causes much more to happen on the bus
than simply reading the register. This command clears the bus,
automatically addresses the talker and listener, sends SPE (serial
poll enable) and SPD (serial poll disable) bus commands, and reads
the data. This is not a detailed description of the command. For
moare information about serial poll, refer to your controller and
programming language reference manuals,



Program
Examples

After the serial poll is completed, the HP-IB Status Register in the
HP 54112D will be reset if the service request bit (bit 6) in that
register was set. If the service request bit in the oseilloscope was not
set, the contents of the register are not changed. The HP-IB Status
Register in the HP 54112D is the only status register that is NOT
dynamic. This means that once a bit in this register is set, it will
remain set until a serial poll is conducted with the service request
bit high, or the instrument is veset in some manner.

Do not confuse this HP-IB serial poll with the System Command
(SPOLL) that reads the instrument status byte. Refer to the
command SPOLL? m the “System Commands” chapter of this
manual

The program examples given for each command in the pext L0
chapters were written on HP 9000 Series 200/300 computers using
BASIC 4.0 language. The programs always assume the oscilloscaope is
at address 707. If a printer is used, it is aiways assumed to be at
address 701. If a plotter is used, it is always assumed to be at
address 705.

In these examples, special attention should be paid to the ways in
which the command/query can be sent. The way the instrument is
set up to respond has no bearing on how the command/query is sent.
That is, the command/query can be sent using the long form, short
form, or the industry standard form if one exists for that command.
You can use upper case {capital) letters or lower case (small) letters.
Also, the data can be sent using almost any form you wish, If you

. were sending a channel 1 sensitivity value of 100 mV/division, that

value could be sent using a decimal (.1), or an exponential {1e—1
or 1.OE-1}. As an example, set the channel 1 sensitivity to 100
mV/division by sending one of the following:

* commands in long form and using the decimal format.
Output 707;“CHANNEL 1 SENSITIVITY .I"

* commands in short form and using an exponential format.
Output 707;“CHAN 1 SENS 1E-1"

* commands using industry standard and short form, using an
exponential.
QOutput 707;*ch 1 sens 1.0e—1"
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If you want to observe the headers for the queries, you must bring
the returned data into a string variable. Generally, you should
dimension all string variables as shown later in this section.

If you do not need to see the headers and a numeric value is
returned from the HP 54112D, then you should use a numeric
variable. In this case the headers are ignored, because the number
builders of the controller ignore anything except 0 through 9, +,—,
e, and E.

When any of the subsystem selectors are queried or the

MEASURE ALL? query is sent, the HF 54112D will respond with
multiple lines of output to that query. Each of the output lines are
termmnated by a <CR><LF>, which will cause the controller to think
the output 15 complete, unless something 15 done in the program to
cause the controller to 1gnore the <CR><LF>s. The sample programs
in this manual have done this by using the statements: USING “K”
and USING “-K. These statements will cause all <CR><LF>s ta
be ignored, therefore EOI should be used to determine the end of the
data transfer. Refer to the example program below.

10 Dim Fun${300)

20 OUTPUT 707, “HEADERS ON LONGFORM ON EOI ON"
30 OUTPUT 707,“FUNCTION 17"

40 ENTER 707 USING “-K"; Fun

50 PRINT USING “K" Fun$

80 END

This program will produce an output that resembles the following:

FUNCTION 1 -
SUBTRACT CHANNEL 1, CHANNEL 2

If the “USING” statements are left out of this program, the output
would look similiar to:

FUNCTION 1

Only one line is displayed without the “USING" statements, because
the entry 18 terminated by the first <CR><LF>,

Below are several more examples of BASIC programs used to receive
data from the HP 54112D. These examples will return the
sensitivity {volts/division) value of channel 1. A}l of these queries



will accomplish the same thing These programs demonstrate the
various command forms and returned data formats.

The first examples show the use of headers in the long form and
short form. Since we want to see the headers we will use string ($)
variables. The third example shows the data being returned to a
string variable with the headers off, and the fourth example shows
the data being returned to a numeric variable. In all cases the value
is sent over HP.IB in the exponential (NR3) format, however, in the
last example the controller converts this value to a decimal for the
display. All controllers may not do this conversion.

Example with HEADER “on” snd LONGFORM “on.”
10 DIM Sens${30]

20 OUTPUT 707, ch 1 sena?"

30 ENTER 707; Sens$

40 PRINT Sens$

50 END

The controller will display:
SENSITIVITY 1.00000E-01

Example with HEADER “on” and LONGFORM “off ™
10 DIM Sens$[30]

20 OUTPUT 707,“CHANNEL 1 SENSITIVITY?"

8¢ ENTER 707,Sens$

40 PRINT Sens$

50 END

The controller will display-
SENS 1.00000E-1

Example with HEADER “off."

10 DIM Sens$[30]

20 OUTPUT 707;"CHANNEL 1 SENS?™
30 ENTER 707,8ens$

40 PRINT Sens$

50 END

The controller will display
1.00N0E-1
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Example using 8 numer:c vanable instesd of a string ($) variable with the
HEADER “off.". Headers will not be displayed, therefore HEADER can be “on”

or “off”
10 OUTPUT 707;"'CH 1 SENSITIVITY?"
30 ENTER 707;8ens

40 PRINT Sens

50 END

The coatroller will dispiay:
1

More program examples are shown in Appendix B of this manual.

]
Command Set The command set for the HP 54112D is divided into 10 separate
Organization groups—system commands and nine sets of subsystem command Each

of the ten groups of commands is described in the following chapters,

Each of the chapters contains a brief deseription of the subsystem, a

set of syntax diagrams for those commands, and the commands for

that subsystem in alphabetic order. The commands are shown in the .
long form and short form using upper and lowercase letters. As an

example, AUToscele indicates that the long form of the command is
AUTOSCALE and the short form of the command is AUT. Industry

standard forms are shown for the commands that have this form,

Each of the subsections contains a deseription of the command and its
arguments, the eommand syntax, and a programming example.

The next. ten chapters of this manual are:
System Commands - These commands control the HP-IB
operations as well as the basic operation of the HP 54112D.

Acquire Subsystem - The commands in the Acquire Subsystem
determine the conditions for the DIGITIZE command.

Channel Subsystem - The commands in the Channel Subsystem
are used to control the vertical inputs (channels 1-4),

Display Subsystem - The commands in the Display Subsystem are
used to control how waveform data, time and voltage markers, text,
and the graticules are displayed on the CRT.

Function Subsystem - The commands in the Function Subsystem
are used to control the waveform math features of the instrument.
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Hardcopy Subsystem - The Hardeopy Subsystem commands contrel
parameters used during the printing and plotting of waveforms from
the HP 54112D.

Measure Subsystem - The commands in the Measure Subsystem
control the automated measurements that can be made with the
HP 54112D.

Timebase Subsystem - The commands in the Timebase Subsystem
control the tumebase section of the HP 54112D.

Trigger Subsystem - The commands in the Trigger Subsystem
control the trigger modes of the HP 54112D.

Waveform Subsystem - The commands in the Waveform Subsystem
control the transfer of data to and from the HP-IB buffer memories
in the HP 54112D.
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Introduction

System Commands

System commands control HP-IB operations as well as the basic
operation of the oscilloscope. System commands can be called from
any subsystem. When the system command has been executed the
HP 54112D will return to the subsystem that it was in when the
system command was executed.

If a query is sent followed by another query without a controller
read (ENTER) between the queries, only the last response will be
received. Although this operation is syntactically correct, the

HP 54112D does not queue system command guery responses.
Therefore, the response to the first query will be overwritten in the
HP.IE output buffer

Refer to figure 2-1 for system command syntax diagrams.

System Commands
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BLOCE_DATA = A block of data in #A format as defined in IEEE Std 728-1982.

CHANNEL_NUMBER = An integer, 1, 2, 3, or 4.

DIG_NUMBER = An integer, 1, 2, 3, 4, 5, or 6.

FUNCTION_NUMBER = An integer, 1 or 2.

EEY__NUMBER = An integer, 1 through 63. (See table 2-3 for keycodes).

MASK = An integer, 0 through 65535. This number is the sum of all the bits in the request
mask corresponding to conditions that are to be enabled. See table 2-5 for the bit
definitions in the request mask.

MEMORY__NUMBER = An integer, 1 through 8.

MENU_NUMBER = An integer, 1 through 14.

PMEM__NUMEBER

REG_ARG = An integer, 0 through 9.

An 1nteger, 9 or 10,

STRING_ARG = Any collection of ASCII chararters excluding quotes, surrounded by guotes.

Figure 2-1. System Commands Syntax Diagrams (continued}
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AUToscale

]
AUToscale command
. The AUTQO-SCALE command automatically selects the vertical
sensitivity, vertical offset, trigger level and sweep speed for a display

of the mnput signal. If input signals are present at all vertical inputs
the sweep will be triggered on CHAN 1 and the display set to the
quad screen mode. The vertical sensitivity for each channel will be
scaled appropriately. If only one of the vertical inputs has a signal
on it, the sereen function is set to Single. See Chapter 15 in the HP
54112D Front-Panel Operation Reference for input signal
requirements for proper AUTO-SCALE operation.

When the AUTO-SCALE operation is complete, the Timebase menu

will be selected, and the input devices will be assigned to the
TIME/DIV funetion,

Command Syntax: AUToscale

Example: OUTPUT 707,“AUTQSCALE"

System Commands
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BLANk

BLANK command

The BLANK command stops displaying (blanks) the active

display. The active display may be a channel, function, pixel
memory, or waveform memory. To blank a channel display use the
parameter CHANNEL 1i2{3}4, to blank a waveform memory display
use the parameter MEMORY 1 | ... | B, and to blank a pixel memory
display use the parameter MEMORY 9 | 10,

Command Syntax: BLANk<display>
<display> .= {{CHANnel 12|34}
{FUNCtion 1 | 2}
[MEMory 1| .. |81 ]
{MEMory 9 | 10}}

Example. OUPUT 707,"BLANK CHANNELL"

System Commands
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CALibrate

Command Syntax:

Example:

Query Syntax:

Returned Format:

Example:

CALibrate

command/query

The CALIBRATE command sends a Cal String to the instrument. A
Cal String consists of 990 8-bit bytes containing the Delay
Calibration factors that are set up in the Cal Menu,

The CALIBRATE query sends the Cal String to the controller using
the same format as required by the CALIBRATE command. No
modification should be made to the string between the time that it
is received from the instrument using the query and the time that it
is gent back to the instrument.

CALibrate<cal string>
<cal string™> = 990 8.bit bytes

OUTPUT 707 “CAL":<cal string>
<cal string> = 090 B.hit bytes

CALibrate?

[CALibrate}<Cal String><CR><LF>
CAUTION

The example below receives the calibration string then
immediately returns the same string to the oscilloscope.
Normally you would recerve the string, store it until you
required that calibration again, then return it to the
oscilloscope. This example should only be tried if you plan
on using this command, because it can affect the 54112D's
calibration if the program contains an error.

DIM Cal$[1000)]

OUTPUT 707,"EQI ON, HEADER OFF”
QUTPUT 707.“CAL™

ENTER 707 USING “-K";Cail$
OUTPUT 707,“CAL "Cal$

System Commands
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CLEar

CLEar

Command Syntax:

Example:

Systermn Commands
210

command

The CLEAR command clears the HP 54112D’s HP-IB and
inputfoutput buffers and registers. When the CLEAR command
is given, the HP 54112D:

1. Termunates all bus communications in process by setting the
instrument to untalk and unlisten.

2. Clears all serial poll status bits.
3. Clears the input and output buffers.
4, Clears the error queue and key register.

5. Stops any measurement or acquisition processes except the
normal background ascquire-display.

The HP-IB Selected Device Clear message is the preferrred method
of performing steps 1 through 5 (refer to Chapter 12 for details).

CLEar

OUTPUT 707;"CLEAR”



DIGitize

Digitize
Source

Data
Acquisition

Types

DiGitize

command

The DIGITIZE command is used to acquire waveform data for
transfer over the HP-IB. It causes an acquisition to take place on the
specified channelis) with the resulting data being stored in memory.
The ACQUIRE subsystem commands are used to set up conditions
such as TYPE and COUNT for the next DIGITIZE command. See
the ACQUIRE subsystem (Chapter 3) for a description of these
commends.

The data sources for the DIGITIZE command are CHANmel 1,
CHANnel 2, CHANDel 3, CHANnel 4, FUNCtion 1, and FUNCtion
2 When a DIGITIZE 1 command is sent, the CHANnel 1 signal is
captured and stored When a DIGITIZE 2 command is sent, the
CHANne! ? signal is captured and stored. When a DIGITIZE 3
command is sent, the CHAN=nel 3 signal is captured and stored.
When a DIGITIZE 4 command is sent, the CHANnel 4 signal is
captured and stored When a DIGITIZE 5 command is sent, the
FUNCtion 1 signal is captured and stored. When & DIGITIZE 6
command 1s sent, the FUNCtion 2 signal is captured and stored.

There are four types of waveform acquusition that can be selected
using the ACQUIRE subsystem TYPE command. The four types are:
NORMAL, FILTERED, AVERAGE, and VPERSISTENCE. The type
of data acquisition selected and the source{s) specified for the
DIGITIZE eommand will determine where the digitized data is
placed.

System Commands
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DIGitize

Command Syntax:

Example:

System Commands
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For example, if ACQUIRE TYPE NORMAL and DIGITIZE 1 are
specified, a data record of 8182 or 64,000 points is captured and
stored into waveform memory 1. If DIGITIZE 2 is specified while
TYPE NORMAL is selected, a data record of 8192 or 64,000 points
is captured and stored into waveform memory 2.

Up to four channels or functions ean be sent as parameters with the
DIGITIZE command, with the following exceptions: CHANnel 3 and
FUNCtion 1 cannot be sent at the same time and CHANnel 4 and
FUNCtion 2 cannot be sent at the same time.

DIGitize <parameter>
<parameter> = [CHANnel{ 1| 2| 3|4 }| FUNCtion{ 1|2 }}
any combination}

OUTPUT 707 “DIGITIZE CHANNEL 1, 2, 3, 4"

ACQUIRE TYPES and TYPE NORMAL with either DIGITIZE 5 or
6 selected will digitize a waveform record that is 501 points long It
is then processed into waveform memories 5 through 8, depending on
the digitize source specified.

Refer to table 2.1 for a condensed version of the relationships
between the ACQUIRE TYPE, the DIGITIZE command, and where
the acquired waveform data is placed.

Normal Date Type » When the NORMAL data type is selected
using the ACQUIRE subsystem, the input channels’ data and the
two functions’ (FUNCTION 1 and 2) data can be acquired using the
svstem command DIGITIZE.

When a DIGITIZE 1, 2, 3, or 4 is used in the ACQUIRE TYPE
NORMAL, the acquired waveform record is 8192 or 64,000 data
potnts. In this mode an ACQUIRE RESOLUTION value of OFF or 6
can be selected. When a DIGITIZE 5 or 6 is used in the ACQUIRE
TYPE NORMAL mode, the acquired waveform record is 501 data
points.



DIGitize

Filtered Data Type - When the FILTER data type is selected in the
ACQUIRE subsystem, the data from the input channels and the data
from both functions ean be acquired using the system command
DIGITIZE.

When the ACQUIRE TYPE FILTER is selected, all data acquired
with the system command DIGITIZE is 501 data points, The major
difference between NORMAL and FILTER is that NORMAL yields
an 8k or 64k record. The FILTER mode yields a 501-point record of
what 15 displayed on screen.

Average Data Type - When the AVERAGE data type is selected in
the ACQUIRE suhsystem the data from the input channels and the
data from both functions can be acquired using the system command
DIGITIZE. With the AVERAGE TYPE selected and & DIGITIZE 1
command sent, the CHANnel 1 waveform is acquired and processed
into waveform memory 5. Sending a DIGITIZE 2 command aequires
the CHANnel 2 waveform and processes the data into waveform
memory 6. Sending a DIGITIZE 3 command acquires the CHANnel
3 waveform and processes the data into waveform memory 7.
Sending a DIGITIZE 4 command acquires the CHANel 4 waveform
and processes the data into waveform memory 8, If a DIGITIZE 5
command 15 sent, the HP 54112D acquires the FUNCtion 1 data and
processes it into waveform memory 7. Sending & DIGITIZE 6
command acquires the FUNCtion 2 data and processes it into
waveform memory B.

When the ACQUIRE TYPE AVERAGE is selected, all data acquired
with the system command DIGITIZE is 501 data points. In this
mode the number of averages can be selected.

System Commands
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DiGitize
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Vpersistence Data Type - When the VPERSISTENCE data type is
selected in the ACQUIRE subsystem, the data from the input
channels and the data from both functions can be acquired nsing the
system command DIGITIZE. With the VPERSISTENCE type
selected and a DIGITIZE 1 command sent, the CHANnel 1 waveform
is acquired and processed into waveform memory 5. Sending a
DIGITIZE 2 command acquires the CHANnel 2 waveform and
processes the data inte waveform memory 6. Sending a DIGITIZE 3
command acguires the CHANnel 8 waveform and processes the data
into waveform memory 7. Sending a DIGITIZE 4 command acquires
the CHANnRel 4 waveform and proceases the data into waveform
memory 8. If a DIGITIZE 5 command is sent, the HP 54112D
acquires the FUNCtion 1 data and processes it into waveform
memory 7. Sending a DIGITIZE 6 acquires the FUNCtion 2 data
and processes it into waveform memory 8.

When the ACQUIRE TYPE VPERSISTENCE is selected, all data
acquired with the system command DIGITIZE is 501 data points.

Table 2-1 shows the number of points acquired and where the
digitized data is placed for each ACQUIRE TYPE and DIGITIZE
command combination. This table also indicates the source of the
acquired data for each of the DIGITIZE comimands.

Refer to the ACQUIRE subsystem (Chapter 3) for more information
on data types.



DIGtize

]
Table 2.1, Digitized Waveform Locations and Ppints
DIGITIZE
command .
used NORMAL FILTERED AVERAGE VPERSISTENCE
DIGITIZE 1 8192 or 64,000 501 points 501 points acquired,
acquires points acquired acquired stored in MEMORY 5
Channel 1 single shot, single shot,
stored in stored in
MEMORY 1 MEMORY 5
DIGITIZE 2 8192 or 64,000 501 points 501 points acquired,
acquires points acquired acquired stored in MEMORY &
Channei 2 single shot, single shot,
stered in stored in
MEMORY 2 MEMORY &
DIGITIZE 3 8192 or 64,000 501 points 501 points acquired,
acquires polnts acquired acquired stored in MEMORY 7
Channel 3 single shot, single shot,
stored in stored in
MEMORY 3 MEMORY 7
DIGITIZE 4 8192 or 64,000 501 pomnts 501 points acquired,
acquires pownts acquired acquired stored in MEMORY 8
Channel] 4 gingle shot, single shot
stored in stored in
MEMORY 4 MEMORY 8
DIGITIZE 5 501 points acquired, stored in MEMORY 7
acquires
FUNCTION 1
DIGITIZE & 501 points acquired, stored in MEMORY 8
acquires
FUNCTION 2
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DSP
I

DSP command/query
The DSP command writes a quoted string, not including quotes, to
the advisory line (line 15) of the CRT.

The DSP query returns the string last written to the advisory line.
This may be a string written with 2 DSP command or an internally
generated advisory.

Command Syntax: DSP<quoted ASCII string>
Example: OUTPUT 707;“DSP*“COLOR DISPLAY™""
Query Syntax: DSP?

Returned Format: [DSPlkstring><CR><LF>
<atring> ::= last information written on line 15

Exzample: DIM Dsp$(60}
. OUTPUT 107,“DSP?”
ENTER 707 Dsp$
PRINT Dap$

System Commands
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EOI

EOI command/query

The EOI command spetifies whether or not the last byte of a reply
from the HP 54112D is to be sent with the EOI bus control line set
true or not true. When ON is selected, the EOI bus control line is
set true with the last data byte sent.
The EOI query returns the current state of EOL
Command Syntax: EOI {ON | OFF}
Example: OUTPUT 707:“EQI OFF”"
Query Syntax: EOI?
Returned Format: [EOI{ON | OFF}<CR><LF>
Example: OUTPUT 707,“EQI™

_ENTER 707;Eoi$
PRINT Eoi$

System Commands
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ERASe

ERASe

Command Syntax:

Example:

System Commands
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command

The ERASE command erases a specified pizel memory. Erasing the
DISPLAY is the same as pressing the CLEAR DISPLAY front-panel
key. If the scope is running and being triggered and ERASE
DISPLAY is executed, the instrument will momentarily stop
acquiring data, clear the CRT, and then continue with data
acquisition.

ERASe {DISPlay | MEMory | MEMary10}

OUTPUT 707, “ERASE MEMORY 10"



ERRor?

Query Syntax:

Returned Format:

Example:

ERRor?

query

The ERROR query outputs the next error number in the error queus
over HP-IB. This instrument has an errar queue that is 16 errors
deep and operates on a first-in first-out basis. Successively sending
the query ERROR? returns the error numbers in the order that they
occurred until the queue is empty. Any further queries then return
0Os until another error occurs. See table 2-2 for the ERROR numbers.

ERRar?

[ERRor}<code ><CR><LF>
<code> . = integer value

FORI=1TO 16
QUTPUT 707,“ERRQOR?"
ENTER 707;Error
PRINT Ertor

NEXT I

The example above reads and prints the entive contents of the error
queue. This example reads the error queue 16 times and prints the
contents.

System Commands
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ERRor?

|
Table 2-2. Error Messages
ERROR NUMBER DESCRIPTION
100 Unknown command
-101 Invalid character recetved
-110 Commeand header error
-118 Command header expected
-120 Numerit argument error
121 Numeric data expected
123 Numeric overflow
-125 Numeric syntax error
-130 Non-numeric argument error
-131 Cheracter data expected
-132 String data expected
-133 Block data {bmary data) expected
-134 String length error
136 Block length error
136 Block data checksum error
-142 Too many arguments
-143 Argument delimiter error
-144 Message umt delimiter error
-149 Missing argument
-150 Query expected
-151 Query not allowed
-201 Commeand not exetutable 1n local mode
-202 Setting lost on power up
211 Settings conflict
-212 Argument out of range
-222 Ingufficient capability/configuration
-230 Transmisaion aborted
-231 Input buffer full or overflow
-283 Output buffer empty
234 Measurement Error
-301 Interrupt fault
-302 System error
-311 RAM feilure (hard error)
-312 RAM data loss {soft error)
-321 ROM checksum error
-340 Self test failed
-360 Timer error
-360 Analog hardware error
-370 Digital hardware error
-389 Power supply failure

Positive error numbers are reported afier a selftest failed error (—340), These refer to the
internal self-test loops that failed to pass self-test. Refer to the HP 54112D Service
Manual for more information regarding self-test loops.
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HEADer

Command Syntax:
Example;

Query Syntax:
Returned Format:

Exzampie:

HEADer

command/query

The HEADER command tells the instrument whether not to output
@ header for query responses. When HEADER is set to ON query
responses will include the command header.

The HEADER query returns the state of the HEADER command.

HEADer {ON | OFF}

OUTPUT 707,“HEADER ON”
HEADer?

{HEADer|{ON | OFF }<CR><LF>
DIM Header${10]

OUTPUT 707,“HEADER?"

ENTER 707;Hender$
PRINT Header$

System Commands
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ID? query

The ID query returns the instrument model number.

Query Syntax: ID?
Returned Format: (D] HP54112D<CR><LF>

Example: DIM 1d3(10]
OUTPUT 707,“ID?"
ENTER 707 1d$
PRINT Id$

System Commands
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KEY

Table 2-3. HP 54112D Front-Panel Key Codes

KEY KEY KEY EEY
CODE CODE
Menu Select 1 1 “ —"(minus} 23
Menu Select 2 2 0 24
Menu Select 3 3 1 25
Menu Select 4 4 2 26
Menu Select 5 5 3 27
Menu Select 6 [ 4 28
Menu Select 7 8 5 26
Menu Select 8 9 6 30
Function Select 1 15 ki 31
Funetion Select 2 14 8 32
Function Select 3 13 9 33
Function Select 4 12 CLEAR DISPLAY 40
Function Select 5 11 RUN 41
Function Select 6 10 STOP/SINGLE 42
sec/Volt 16 SAVE 43
msec/mvV 17 RECALL 44
usec 18 LOCAL 45
nsec 19 AUTOSCALE 48
psec 20 t— 56
CLEAR 21 -1 63
“ . "(decimal pt.) a2 no key 0
' Note

The Menu Select Keys are located at the bottom of the screen with

Menu Select 1 at the lower left. The Function Select Keys are

located at the right of the screen with Function Select 1 locsted at
the upper right.
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KEY

Command Syntax:

Example:
Query Syntax:

Returned Format;

Examplie:

KEY

command/query

The KEY command simulates the pressing of a specified front-panel
key. Key commands may be sent over the HP-IB in any order that is
legal from the front panel. Use caution to ensure that the
instrument is in the desired mode before executing the KEY
command.

The KEY query returns the key code for the last key pressed from
the front panel or the last simulated key press over the HP-IE. Key
codes range from 1 ta 83 with O representing no key (returned after
power up). Refer to table 2-3 for key codes.

KEY<keycode>>
<keyeode> == O to 63

OUTPUT 707,“KEY 48"
KEY?
[keykkeycode><CR><LF>
<keyende> ; = O to 63
{integer - NR1 format)
OUTPUT 707,"KEY?

ENTER T07;Key
PRINT Key
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LOCal

LOCal command

The LOCAL command returns the instrument to local (front-panel)
operation. The LOCAL command performs a similar operation to the
Clear Lockout/Set Local HP-IB message, It is provided for controllers
with limited HP-IB control capability. The HP.IB Clear Lockout/Set
Local Message is the preferred method of switching the instrument
from Remote to Local and clearing the Local Lockout.

Command Syntax: LOCAL

Example; OUTPUT 707,"LOCAL’

System Commands
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LONGform

LONGform

Command Syntax:
Example:

Query Syntax:
Returned Format:

Example:

System Commands
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command/query

The LONGFORM command sets the long form for the HP 54112D's
responses to queries. If the LONGFORM command is set to OFF,

- command headers and alpha arguments are sent from the

HP 54112D in the abbreviated form. If the LONGFORM command is
set ON, the whole word will be output. This command does not affect
the input data messages to the HP 54112D, Headers and arguments

may be sent to the HP 54112D in either the long form or short form
regardiess of how the LONGFORM command is set.

The LONGFORM query returns the state of the LONGFORM
command.

LONGform [ON | OFF}

OUTPUT 707,“LONG ON"
LONGform?

[LONGform]{ON | OFF}<CR><LF>
DIM Long8{30)

OUTPUT 707,“LONGFORM?"

ENTER 707,Long$
PRINT Lang$



MENU

Command Syntax:

Example:
Query Syntax:

Returned Format:

Example:

MENU

command/query

The MENU command selects one of the 14 menus on the front
panel.

The MENU query returne the current menu.

MENU<number><CR><LF>
<number> ;= {1 to 14} where:

= Channel 1 menu

= Channel 2 menu

= Channel 3 menu

= Channel 4 menu

= Tumebage menn

= Trigger menu

= Display menu

= Waveform Save menu
= Waveform Math menu
10 = Measurement menn
11 = Delta V menu

12 = Delta t menn

13 = Hardcopy menu

14 = Utility menn

G -1 o D

o

OUTPUT 707,"MENU 4"
MENU?

MENU] <menu #><CR><LF>
<menu #> 1= 1 to 14
(integer - NR1 format)

OUTPUT 707,"MENU?"
ENTER 707;Menu
PRINT Menu
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2-27



MERGe
R

MERGe command
The MERGE command stores the contents of the active display into .

the specified pixel memory. The pixel memories are memories 9 and
10.
Comimand Syntax: MERGe {MEMory9 | MEMory10}

Example: OUTPUT 707,“MERGe MEMory3"

System Commands
2:28



PLOT

Command Syntax:

Example:

PLOT

command

The PLOT command outputs a copy of the display to an HPGL
compatible plotter as svon as the oscilloscope is addressed to talk.

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

FLOT

CLEAR 707 ! Clear interface buffers.
OUTPUT 707;“RQS";4096 + 16+ 64

! enable hardeopy, ready, and rqs bits
ON INTR 7 GOTOQ Done ! Set up controlier SRQ response
OUTPUT 707;“RQS ON"'! Enable scope to assert SRQ hne
OUTPUT 707;"PLOT”

SEND 7,UNL UNT | Unaddress bus, asserts ATN line
SEND T;LISTEN B ! Address plotter @ 705 to listen
SEND 7;TALK 7 | Address scope @ 707 to talk
SEND 7;DATA | Negates ATN line to allow data transfer
ENABLE INTR 7;2 | Enable controller ts recerve SRQ
! Other, non-bus processing mey go here.. )
Loop: !
GOTO Loop ! Wait for SRQ
Dons: ! Hardeopy dump complete
DISABLE ! Disable controller interrupts

Note

When programming the HP 54112D you should use the
SRQ (Service Request) capabilities to determine if the
hardeopy transfer is complete. Attempting to program the
instrument while making a hardcopy transfer will cause
errors.
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PRINt

PRINt

Command Syntax:

Example:

System Commands
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command

The PRINT command outputs a copy of the displey using the
HP RASTER GRAPHICS STANDARD when the oscilloscope is
addressed to talk.

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

PRINt

CLEAR 707 ! Clear interface buffers.
OUTPUT 707,"RQS";4096 4+ 16 +64

! enable hardcopy, ready, and rqs bits
ON INTR 7 GOTO Done ! Set up controller SRQ response
OUTPUT 707,"RQS ON"! Enable scope to assert SRQ hne
OUTPUT 707;“PRINT”
SEND 7;UNL UNT ! Unaddress bus, asserts ATN line
SEND T,LISTEN 1 ! Address plotter @ 701 to listen
SEND T;TALK 7 ! Address scope @ 707 to talk
SEND 7;DATA ! Negates ATN line to allow data transfer
ENABLE INTR 7.2 ! Enable controller to receive SRQ

! Other, non-bus proceasing may go here...)
Loop: !

GOTO Loop ! Weit for SRQ
Done: ! Hardeopy dump complete
DISABLE 1 Dissble controller interrupts

Note

When you are programming the HP 54112D you should
use the SRQ (Service Request) capabilities to determine if
the transfer is complete. Attempting to program this
instrument while making a hardeopy will cause errors.



READy? | RDY?

Query Syntax:

Returned Format:

Example:

READy? | RDY?

query
The READY query returns the Ready Byte (the upper byte of the
status word). The value returned for the ready byte is the added
weights of all bits that are set (true) in the byte.

Refer to table 24 for a description of the bits in the Ready Byte.
{READy | RDY}?
[READylready byte><CR><LF>

<ready byte> .:= 0 - 265
(mteger - NR1 format)

QUTFUT 707;"READY?
ENTER 707Ready
PRINT Ready
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READy? | RDY?

|
Table 2-4. The Ready Byte
BIT BIT BIT CONDITION
WEIGHT NAME
7 128 - Not used, always
6 64 Cal 0 = calibration in progress
1 = calibration not in progress
5 az Test 0 = self test in progress
1 = gelf test not in progress
4 16 Hard 0 = hardeopy output in progress
1 = hardeopy output not in progress
3 8 Data 0 = data buffer empty
1 = data in buffer to be read
2 4 Acq 0 = waveform acquisition in progress
1 = waveform acquisition not in progress
1 2 Trig 0 = instrument is not receiving triggers
1 = instrument is receiving triggers
0 1 Parsze 0 = command is being parsed
1 = command not being parsed

Bit 7 of the ready byte indicates when the pretrigger portion of an
acquisition cycle is in progress. The HP 54112D will ignore triggers
until the pretrigger portion of an sequisition is done. During the
pretrigger cycle the instrument is filling the buffers with the data
that will be displayed before the trigger event. Bit 7 can be used to
determine when & single-shot trigger can be generated. It is most
useful at slow sweep speeds.

Note

Most of the bits in the ready byte are normally high, and
only go low while an instrument operation is taking place.
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RECall

Command Syntax:

Example;

RECall

command

The RECALL command recalls an instrument setup and color
gettings from a specified save-recall register (0-9).

There is no query form of this command,
RECalIIREGISTER register number>
<regigter number> = (-9

OUTPUT 707;"RECALL 2"
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REMote

REMote

Command Syntax:

Example:

System Commands
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command

The REMOTE command sets the instrument to the remote mode and
sets the local lockout. When local lockout is set, the instrument
cannot be set to local using the front panel LOCAL key. This
coramand is provided for use by controllers that have a limited
HP-IB control capability. The REMOTE commend performs a similar
operation as an HPIB Remote message followed by an HP-IB Local
Lockout message. The HP-IB Remote and Local Lockout mesaages
are the preferred method of switching the instrument from local to
remote and setting local lockout. If the HP-IB REN (remote enable}
control line is false, the REMOTE command will have no effect.

REMote

OUTPUT 707, “REMote”



REQuest | RQS

REQuest | RQS

command/query

The REQUEST command sends an integer representing the mask
weight values of the bits in the request mask.

The request mask determines what conditions are allowed to produce
an HP-IB service request. A service request will be produced if any
of the bits in the Status Byte change and bit 6 is enabled. The upper
half of the request mask determines which bits of the Ready Byte
are allowed to change the Ready Bit in the Status Byte. If the Ready
Bit is allowed to change and it is not masked, it can then cruse a
service request to be generated.

Betting (unmasking) a bit in the Ready Byte (upper half of the
Status Word) will not, by itself, cause a service request to be
produced.

The service request is a special HP-IB function that allows the
instrument to flag the controller when a requested operation has

taken place. Some controllers may not support the service request
(Serial Poll} function.

Another form of this eommand allows you to follow the REQUEST
cormmand with ON or OFF. This command enables or disables the
ability of the HP 54112D to generate the required service message
without changing the request mask. Any unmasked conditions that
occur with REQUEST OFF will be saved until the REQUEST ON
command is received. At that time, unmasked conditions that
ocewrred before and after the REQUEST ON command will generate
the required service message.

Refer to table 2.5 for mask bit weights and what they mask. A high
(1) will enable the selected condition. To select more than one
condition, send the total mask weight of ail selected eonditions.

Refer to “Service Request” and “Instrument Status” in Chapter 1 of
this manual for more information.
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REQuest | RQS
R —

Command Syntax: {REQuest | RQS}[ON | OFF | <mask>}
<mask> = 0 through 65535

Example: OUTPUT 707;*REQUEST 36"
Query Syntax; {REQuest | RQS}?
Returned Format: [REQuestlmask><CR><1LF>
<mask> ;= 0 through 65535
linteger - NR1 format)
Example; OQUTPUT 707,“REQUEST?"

ENTER 707;Request
PRINT Request

Table 2-5. The Request Mask

LOWER BYTE
Request
Mask 0 1 2 3 4 5 6 7 |Status Byte Mask
Bit
Mask i (High(1} - enables
Weight 1 2 4 B 16 32 64 128 |Service Request)
What
It RQC | PWR| FPS | LCL | RDY | ERR | RQS | MSG
Masks

UPPER BYTE
Reguest
Mask 8 9 10 11 12 13 14 15 |Ready Byte Mask
Bit
Mask (High(1) - enables
Weight | 256 512 | 1024 | 2048 | 4096 | 8192 | 16384 | 32768 | Ready Bit)
What Pre
It Parse | Trig | Acq | Data | Hard | Test | Cal |triggen
Masks
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RESet | RST

Command Syntax:

Example:

RESet | RST

command
The RESET command presets the instrument to its default settings.
These settings are the same as those established during a keydown
power up. See tables 2-6 and 2-7 for the reset conditions,

{RESet | RST}

OUTPUT 707;“RST"
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RESet | RST

Table 2-6. Reset Conditions for the HP 541120

Channels 1 through 4 Display
Channels 1 through 4 VOLTS/DIV
Channels 1 through 4 OFFSET
Channels 1 through 4 Preset

TIME/DIV

DELAY

Delay Ref at
Auto/Triggered Sweep

Trigger Mode Edge

Trigger Source

TRIGGER LEVEL {all sources)
Trigger Slope {all sources)

Trigger Pattern (Pattern mode)

When Entered/Exited (Pattern mode)
Trigger On Edge (State mode)

Edge Source (State mode}
Pattern (State mode)

Is Present/Not Present (State mode}

Channels 1 through 4 Input Coupling
Channels 1 through 4 Input [mpedance

—On

« 4.00 volts/div

— 0.00 volts
— None
—de
—1MQ

— 1 psidiv
- 0.00s
— Center
— Auto

— Edge

— Channel 1
— 0.00 volts
— Positive

— Channel 1
— Channel 2
— Channel 3

- High
- Don’t Care
- Don't Care

— Channel 4 - Don't Care

— External
— Entered

- Don’t Care

— Chl Trig = Clock

— Channel 2
— Channel 3

- Don't Care
- Don't Care

— Channel 4 - Don't Care

— External
~ Present

- Don't Care
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RESet | RST

.
Tabie 2.8, Reset Conditions for the HP 54¢112D (continued)

Arming Slope (Time mode)} = Negative
Arming Source (Time mode} — Channel 1
DELAY (Time mode) — 50.00 ns
Trigger Slope (Time mode) — Positive
Trigger Channel (Time mode} — Channel 1
Arming Slope (Events mode) — Negative
Arming Source (Events mode) — Channel 1
Number of Events (Events mode) -1

Trigger Slope (Events mode) — Positive
Trigger Source (Events mode) — Channel 1
Display Mode — Repetitive
Averaging (Repetitive mode) —0On
NUMBER OF AVERAGES (Repetitive mode) -2

Screen — Quad
Graticule — Axes
Filter — On
Record Length — 8k
Completion Criteria (for HP-IB DIGITIZE command) — 160%
Voltage Markers — Off

V Marker 1 Position — 2.0 volts
V Marker 2 Position — 2.0 volts
Preset Levels -~ 10 - 80%
Time Markers ~ Off

Start Marker Position — +2.5000 gs
Stop Marker Position — —2.5000 ps
Start Marker Edge Slope — Positive
Start Marker Number -1

Stop Marker Edge Slope — Negative
Stop Marker Number -1
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RESet | RST

Table 2-6. Reset Conditions for the HP 54112D (continued}

Waveform Mermmories
Source for Store
Selected Memory
Waveform Data
Memory Scaling
Time/division
Voltage Range
Delay
Offset

Function 1 and 2
Functions definition

Measure Source

— Off

— Channel 1

— Waveform Memory &
— 0 volts

— 50 ns/div
— 1.00 volts
— 0.00 seconds
— 0.00 volts

— Off
— Chan 1 - Chan 2

— Channel 1

Table 2-7. HP-IB Reset Conditions for the HP 54112D

Service Request Mode
Service Request Mask

Serial Poll Status Byte
Error Queue
WAVeform Format

EOI

Longform

Header

— Disabled (RQS OFF)
— Decimal 32546
{(bits 1, 5, B-14 set)
— Clear
— Empty
— Word
— Omn
— Off
— Off
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REVision?

REVision? query

The REVISION query returns an integer corresponding to the
. revision date of the internal firmware,

Query Syntax: REVision?

Returned Format: [REVisionk<date>
<date> ;= four digit software date
{integer - NR1 format}

Example: OUTPUT 707,"REV™”
ENTER 707 Rev
PRINT Rev
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RUN

RUN

Command Syntax:

Example.

System Commands
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command

The RUN command acguires data for the active waveform display.
The data is acquired in the manner defined by the Timebase mode.
If the Timebase mode is in SINGLE, the RUN command enables the
trigger once and displays the acquired dats on the CRT This also
occurs when the front-panel STOP/SINGLE key is pressed with the
instrument STOPPED.

If the Timebase mode i8 AUTO or TRIGGERED, the RUN command
will enable the trigger repeatedly and display the data it acquires
continuously on the CRT. This is the seme thing that happens when
the front-panel RUN key is pressed. See the Timebase subsystem
MODE command (Chapter 9) for a description of the various modes,

RUN

QOUTPUT 707,"RUN"



SAVE

Command Syntax:

Example:

SAVE

command
The SAVE command saves the current setup and color settings in

the specified save/recall register (0-9). Its action is the same as
performing a SAVE operation from the front panel.
To recall a saved setup use the RECALL command.

[SAVE]<register number>>
<register number> = 0 - 9

OUTPUT 707,“SAVE 1"
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SERial?
R —

SERial? query .

The SERIAL query returns the instrument serial number as a
quoted string.

Query Syntax: SERial?

Returned Format: [SERialkserial number>
<senal number> ;.= 10 character quoted string

Example;: DIM SER$[30)
OUTPUT 707:“SER?”
ENTER 707, Ser$
PRINT Serd
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SETup

Command Syntax:

Ezample:

Query Syntax:

Returned Format:

Exarmple:

SETup

command/query

The SETUP cornmand sets the HP 54112D as defined by the data
contained in the learn stnng sent from the controller.

The query cutputs the current HP 54112D setup in the form of &
learn string to the controller. The learn string (290 bytes) is sent and
received as a binary block of data. The format for the data
transmission is the #A format defined in IEEE 488 specification.

Refer to “Data Message” and “Learn and Cal Strings” in Chapter 1
of this manual.

SETup

OUTPUT 707,“SETUP",<setup>
<setup> : = setup information in the #A format

SETup?

[SETupkeetup>
<setup> = getup data in the #A format

DIM Set$[302]

OUTPUT 707,“HEADER OFF EOIl ON™
QUTPUT 707;“SETUP™

ENTER 707 USING “-K";Set§
QUTPUT 707,"SETUP ™';Set$

Note

The logical order for this instruction is to send the guery
first followed by the command. The query causes the learn
string to be sent to the controller and the command
causes the learn string to be returned to the HP 54112D.
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SPOLI? | STB?
|

SPOLI? | STB? query

The SPOLL query returns the Status Byte {the lower byie of the .
Status Word). The value returned is an integer that is a sum of the

bit weights of all bits that are true (1). All bits in the Status Byte

returned by this query are dynamic and reflect the state of the

instrument at the time of the guery. This command is provided for

use by controllers that have a limited HP-IB control capability.

Using the HP-IB Serial Poll is the preferred method of reading the

Status Byte,

Refer to table 2.8 for details on the Status Byte

Refer t¢ “Instrument Status” in Chapter 1 of this manual for more
information sbout HP-IB Serial Poll.

Query Syntax: |{SPOL! | STB}?

Returned Format: [STBlstatus byte>
<status byte>> = 0 through 255 .
(nteger - NR1 format)

Example: OUTPUT 707,“STB™
ENTER 707 .Sth
PRINT Stb
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Teble 2-8. The Status Byte
BIT BIT BIT CONDITION
WEIGHT | NAME

7 128 MBG 0 = no message has been received
1 = message has been recetved

& 64 RQS 0 = instroment 18 not requeshing service
1 = instrument is requesting service

5 a2 ERR 0 = no error has occurred
1 = error has oceurred

4 16 RDY 0 = not ready (instrument is busy)
1 = instrument ready

3 8 LCL 1 = local switch pressed or power cyvcle

{transitions high then back low)

2 4 FPS = no front-panel key bas been pressed
1 = front-panel key hes been pressed

1 2 FWR Not used, always 0

0 1 RQC Request control, not used, always
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STAtus
R —

STAtus

Query Syntax:

Returned Format:

Example:

System Commands
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query

The STATUS query returns the instrument Status Word. The
instrument Status Word is a 16-bit werd whach is returned as an
integer, and contains information abont the instrument status. The
upper 8 bits of the Status Word are known collectively as the Ready
Byte, and the lower 8 bits are the Status Byte. The STATUS query is
used to read the Status Word representing the current status of the
HP 54112D. Unlike the response to serial poll, the conditions are
dynamic, not latched. Therefore the status response reflects the
current status, Refer to table 2-9 for definitions and weights of the
bits in the Status Word.

Refer to “Instrument Status™ in Chapter 1 of this manual for more
information.

STATus?

[STATuskstatus word>
<status word> ::= Q to 65535
(integer - NR1 format)

OUTPUT 707;“STATUS”
ENTER 707;Stat
PRINT Stat



STAtus

Table 2-9. The Status Word
BIT BIT BIT CONDITION
WEIGHT | NAME
15 32768 pretrigger 0 = acquring pretrigger date
1 = not acquiring pretrigger data
14 16984 Cal 0 = calibration in progress
1 = cahbration not in progress
13 8192 Test 0 = sgelf test in progress
1 = self test not in progress
12 4096 Hard 0 = hardeopy output in progress
1 = hardeopy output not in progress
11 2048 Data 0 = data buffer empty
1 = data in buffer to be read
10 1024 Acg 0 = waveform acquisition in progress
1 = waveform acguisition not in progress
9 512 Trg 0 = instrument is not receiving triggers
1 = instrument is receiving triggers
8 256 Parse 0 = command 15 being parsed
1 = command 15 not being parsed
7 128 MSG 0 = no message has been recerved
1 = message has been received
€ 64 RQS 0 = instrument is not requesting service
1 = pstrument 15 requesting serviee
5 32 ERR 0 = no error has occurred
1 = error has occurred
4 16 RDY 0 = not ready (nstrument is busy}
1 = inetrument ready
| 8 LCL 0 = local ewitch pressed or power cycle
(transitions high then back low)
2 4 FPS 1 = front-panel key has not been pressed
0 = front-panel key has been pressed
1 2 PWR Not used - always 0
0 0 RQC Request control - nat used - glways 0

Bit 7 of the ready byte indicates when the pretrigger portion of an
acquisition cycle is in process. The HP 54112D will ignore triggers
until the pretrigger portion of an acquisition is done. During the
pretrigger cycle the instrument is filling the buffers with the data
that will be displayed before the trigger event. Bit 7 can be used to
determine when a single shot trigger can be generated. It is most
usefu] at siow sweep speeds.
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STOP

STOP command

The STOP command causes the instrument to stop acquiring data
for the active display. The RUN command must be executed in order
to restart the acquisition.

Command Syntax: STOP

Example: OUTPUT 707;"STOP”
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STORe

STORe

command

The STORE command moves a stored waveform from one place to
another inside the instrument. This command has twe parameters.
The first is the source of the waveform which can be Channels 1
through 4, Function 1 or 2, or Memories 1 through 8. The second
parameter is the destination of the waveform which can be Memories
1 through 8, Only real-time data can be stored in Memories 1
through 4 and only repetitive data, FILTERED TYPE data and
functions can be stored in Memories 5 through 8.

Command Syntax: STORe<source> <destination>

<source> = {CHANnel 1 | CHANnel 2 | CHANnel 3 | CHANDel 4 |
FUNCtien 1 | FUNCtion 2 | MEMory {11 .. | 8]},
<destination> = MEMory {1 .. | 8}

Example: QUTPUT 707;“STORE CHANNELZ MEMORY4{"

Table 2-10. Waveform Sources and Destinations

Sources Destinations-Memory
Real-time Repetitive
Mode Mode
Channel 1,2,3.4 1234 65678
Function 1, 2 5678 5678
Memory 1, 2, 3, 4 1234 1234
Memory 5,6, 7, 8 5678 5678
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TEST | TST
O ——

TEST | TST command .

The TEST command performs o self-test. This is the same test that
is executed when the instrument is powered up. The Test bit in the
Status Word (bit 13} will go to a 1 when the test is complete If the
Test bit in the Status Word and Ready Byte is already a 1, it will go
to 0 while the test is in progress, then return to a 1.

Command Syntax: {TEST | TST}

Example: OUTPUT 707;“TEST"
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TRG | GET

Command Syntax:

Example:

TRG | GET

command

The instrument responde to this command in the same way it
responds to the RUN system command and the GET HP-IB
command.

The TRG command acquires data for the active waveform display
based on the Timebase mode. If the Timebase mode is in SINGLE,
the TRG command will cause the instrument {o enable the trigger
once, and display this data on the CRT. This 15 the same thing that
happens when you press the front-panel STOP/SINGLE key with the
instrument STOPPED.

If the Timebase mode is AUTO or TRIGGERED, the TRG command
will cause the instrument to enable the trigger repeatedly and
display the acquired data on the CRT. This is the same thing that
happens when the front-panel RUN key is pressed. See the Timebase
subsystem (Chapter 9) MODE command for a description of the
various modes,

{TRG | GET}

QUTPUT 707;“TRG"
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VIEW

VIEW command

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

memory. If you want to turn on an active display use the parameter

Channel {1 ]2 | 3| 4}. If you want to turn on a pixel memory use

the parameter MEMory {8 | 10}. Using the VIEW MEMory

{1]..| 8} command in the split screen mode causes odd numbered
memories to be displayed on the upper screen and even numbered

memories to be displayed on the lower.

Command Syntax: VIEW {CHANnel {1 |23 |4} | FUNCtion {1 | 2} | MEMory {1 | ...} 10}}

Example: OUTPUT 707,"VIEW CHANNEL 1”
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introduction

Acquire Type
VPersistence

Acquire Subsystem

The ACQUIRE subsystem commands set up conditions that are used
when a DIGITIZE svstem command is executed, This subsystem
selects the type of data, the record length, and the number of
averages. See figure 3-1 for the acquire subsystem syntax diagrams.

The ACQUIRE subsystem also contains the HP-IB control for the
Display parameters, Display Mode, Record size, and number of
averages. When the HP-IB parameters for ACQUIRE TYPE,
LENGTH, or COUNT are changed, the front panel will also change.
Conversely, when the front-panel parameters are changed, the HP-IB
parameters will change The correspondence is described below:

This sets the HP 54112D to the varable persistence mode. On the
front panel this mode 1s selected by turning Averaging OFF while in
the repetitive mode. The persistence parameter is can be set 1n the
Display Subsystem only and applies when the variable persistence
mode iz entered,

LENGTH - carn be set in this mode, but has no impact on the
current display mode or HP-IB acquisition.

COUNT - can be set in this mode, but has no impact on the current
display mode or HP-IB acquisition.

Front Panel - the front-panel user activates the equivalent mode by
selecting the Display menu, then setting the Display Mode to
Repetitive, and finally setting Averaging to OFF. Variable persistence
is set with the DISPLAY TIME control. COUNT and LENGTH
cannot be set from the front panel in this mode.

Acquire Subsystem
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Acquire Type This mode sets the TP 54112D to the Repetitive mode with
Average Averaging ON.

COUNT - can be set in the ACQUIRE TYPE AVERAGE mode. [t .
determines the number of averages that must be acquired.

LENGTH - can be set in this mode, but has no impact on the
current display mode or HP-IB acquisition.

Front Panel - 1o activate the Averaging mode from the front panel
select the Display menn, then set the Display Mode to Repetitive,
and finally set Averaging to On. This is the equivalent mode to the
HP-IB AVERAGE mode. The NUMBER OF AVERAGES sets the
COUNT value. The LENGTH walue cannot be set from the the front
panel in this mode.

Acquire Type The ACQUIRE TYPE NORMAL command will set the HP 54112D to

Normal the Real Time display mode. The purpose of this mode is to allow
HP-IB access to long (8192 or 64,000 point) real time data. In the
event of & DIGITIZE 1 - 4 command, 8192 or 64,000 points of data
are acquired, processed through the filter (if it is on), and put into
waveform Memories 1 - 4. Channel 1 data (DIGITIZE 1) will be
placed into Memory 1 and Channel 2 data (DIGITLZE 2) will he .
placed into Memory 2. Channel 3 data (DIGITIZE 3) will be placed
in Memory 3 and Channel 4 data (DIGITIZE 4) will be placed into
Memory 4, This allows the HP-IB access to 8192 or 64,000 points of
filtered or “raw” data.

In the event of & DIGITIZE 5 or 6 command, Function | or Function
2 is executed and the data is processed into the function buffers.
These data records ave 501 points long. A DIGITIZE 5 command
executes Funetion 1 and places the data in waveform Memory 7, and
a DIGITIZE 6 command executes Function 2 and places the data in
waveform Memory 8.

Acquire Subsystem
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COUNT - can be set in this mode but will not affect the display or

the data acquisition.

LENGTH - sets the record size to 8192 or 64,000 points.

Note

When the front-panel STORE key is used to store the
waveform data for Memories 1 - 4, unprocessed or raw
data Is stored into the memory. The data can be viewed as
filtered or unfiltered by turning the filter on or off,
However, when the DIGITIZE command is used and the
filter is on, filtered data is stored into Memeories 1 - 4.

Acquire Type The purpose of this mode is to allow the HP-IB interface to have
Filtered access to any possible displayed data. The FILTERED mode allows
access to uninterpolated data, filtered data, or function date in the
real time made. In the event of a DIGITIZE command, the data is
processed and placed into Memories 5 through 8. This ie basically
“what you see on screen is what you get in the memory record.”

Setting the ACQUIRE TYPE to either FILTERED or NORMAL sets
the display mode to Real Time. The distinction is that only the 501
points in the screen window are digitized and saved in Memories 5
through B for the FILTERED type, whereas, the entire record of 8192
or 64000 points are digitized and saved in Memories 1 through 4 for
the NORMAL type. The term FILTERED is somewhat misleading. It
has nothing to do with whether the filter is on or off.

COUNT - can be set in this mode, but will not affect the display or
the HP-IB acquisition.

LENGTH - can be set in this mode, but has no impact on the
current HP-IB acqusition,
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Subsystem The ACQUIRE subsystem must be selected prior to sending any
Selection ACQUIRE subsystem commands or queries. This can be done by
sending a single line command “ACQUIRE" or by sending the
subsystem selector prior to another command or query. As an .
example “ACQUIRE LENGTH 64000" will select the ACQUIRE
subsystem and set the record length to 64000 points.

System A system command can be sent at any time while in this subsystem.
Command After a system command has been sent, the instrument will remain
in the subsystem that was selected (in this case ACQUIRE) prior to
the system command.

Sending Io this subsystem if a query is sent followed by another query

Queries without a controller read (ENTER) between the gueries, only the
last response will be received. Although this eperation is
syntactically correct, the HP 54112D does not queue guery responses
in this subsystem. Therefore, the response to the first query will be
overwritten in the HP-IB output buffer.
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Figure 3-1. Acquire Subsystem Syntax Diagram
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COUNT_ARG = = An integer, 1 through 64, specifying the number of averages for each time
point when in the averaged mode,

LENGTH__ARG = = An integer, 8192 or 64000, specifying the record length for the real time
display.

RES_ARG :: = An ASCII character (6) or string “OFF" specifying the bits of vertical
resolution.

Figure 8-1. Acquire Subsystem Syntax Diagram {continued)
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ACQuire

Command Syntax:
Example:
Query Syntax:

Returned Format:

Example:

ACQuire

command/query

The ACQUIRE command selects the ACQUIRE subsystem as the
destination for the rest of the ACQUIRE subsystem commands.

The ACQUIRE query responds with the eettings of the ACQUIRE
subsystem. Refer to the individual ACQUIRE commands for
arguments and range values.

COMPLETE is one of the parameters returned for the ACQUIRE
query. This parameter is not used in the HP 54112D but was
included to maintain compatibility with other HP 541XX digitizing
oscilloscopes.

ACQure
QUTPUT %07,"ACQUIRE"
ACGhnre?

[ ACQuire <CR><LF>}

{ TYPE kargument><CR><LF>

[ POINts kKNRL><CR>1LF>

[ COUNt kNR1><CR><LF>

[ RESOlution largument><CR><LF>
[ LENGth XNRI><CR><LF>

DIM Acquire$[70]

OUTPUT 707;“EOQI ON™

OUTPUT 707;“ACQUIRET"
ENTER 707 USING “-K";Acquire$
PRINT USING “K";Acqure$
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COUNt | ONT

COUNt | CNT

Command Syntax:

Exzample:

Query Syntax:

Returned Format:

Example:

Acquire Subsystem
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command/query

The COUNT eommand specifies the number of values to be averaged
for each data point before the acquisition of that point is considered
complete. The COUNT command is only used when the ACQUIRE
TYPE is set to AVERAGE. This command has no effect if the TYPE
is NORMAL, VPERSISTENCE, or FILTERED. However, it can be set
in any mode.

The COUNT query returns the last specified count value. The
COUNT parameter is an integer from 1 through 64.

{COUNt | CNT} <count>
<ecount> ;= 1 through 64

OUTPUT 707,"COUNT 25"
{COUNt | CNT}?
[COUNt | CNTkcount ><CR><LF>
<count> := 1 through 64
linteger - NR1 format}
QUTPUT 707,“CNT?"

ENTER 707,Cnt
PRINT Cnt



LENGth?

———
LENGth? command/query

The LENGTH query returns the record length selected.

In the real time mode, the LENGTH parameters are 8192 and
64000. When the record length is 8192, the HP 54112D acquires
8192 real time data points. When the LENGTH command is set to
64000 the HP 54112D acquires 64000 real time data points.

In the repetitive mode the record length is always 501.
Query Syntax: LENGth?
Returned Format: {LENGth}<number>
<number> = 501, 8192, or 64000
({integer - NR1 format)
Example: OQUTPUT 707;“LENCGTH?

ENTER 707;Length
PRINT Length
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39



POINts?

]
POINts? query .

The POINTS query returns the number of points acquired. When the
ACQUIRE TYPE is set to VPERSISTENCE, AVERAGE, or
FILTERED the number of points acquired is 501. When the
ACQUIRE TYPE is set to NORMAL the number of points acquired
will be 8192 or 64000.

Query Syntax:  POINts?

Returned Format:  }POINts}<number>
<number> = 501, 8192 or 64000
(integer - NR1 format)

Example: OUTPUT 707,“POINTST"
ENTER 707 Pomnts
PRINT Points

Note

POINTS may be sent as a command to the HP 54112D.
This provides subsystem compatibility with other

HP 541XX digitizing escilloscopes. The actual number of
points can be set only by changing the ACQUIRE TYPE
or the record LENGTH when the ACQUIRE TYPE is
NORMAL.
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RESOlution

Command Syntax:

Example:
Query Syntax:

Returned Format:

Example:

RESOlution

command/query

The RESOLUTION command allows selection of OFF or 6. The
RESOLUTION value can be set in any TYPE selection, however it
has no effect in the Repetitive acquisition mode (TYPE
VPERSISTENCE or TYPE AVERAGE).

When RESOLUTION is set to 6 the HP 54112D stares waveform
resolution of 6 vertical bits. When RESOLUTION is set to OFF the
HP 54112D stores raw (uninterpolated) data.

The RESOLUTION command corresponds to the frontpanel Filter
On/Off switch in the Real-time display menu.

RESOlution <bits>
<hits> = {OFF | 6}

OQUTPUT 707,“RESCLUTION §"
RESOlution?

{RESQiution | RES} <hits>
<bits> r= {OFF | 6} {integer - NR1 format or string}

OUTPUT 707,“RESOLUTION?"
ENTER 707.Res
PRINT Res
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31



TYPE

TYPE command/query .

This command selects the type of acquisition that is to take place
when a DIGITIZE system command 18 executed. There are four
acquisition types: NORMAL, FILTERED, VPERSISTENCE, and
AVERAGE.

The NORMAL and FILTERED commands select the Real Time
display mode.

The AVERAGE and VPERSISTENCE commands select the
Repetitive display mode. AVERAGED allows the number of averages
for each time point to be selected. VPERSISTENCE selects the
variable persistence display mode. The persistence of the displayed
data points can be set in the DISPLAY subsystem.

The TYPE guery returns the current acquisition type.
Command Syntax: TYPE {VPERsistence | FILTered | AVERage | NORMal} .
Example: OUTPUT 707,“ACQUIRE TYPE VPERS"
Query Syntax: TYPE?

Returned Format:  [TYPEKtype><CR><LF>
<type> n= {VPERsistence | FILTered | AVERage | NURMal}

Example:  DIM Type${30]
OUTPUT 707,“TYPE?™
ENTER 707;Type$
FPRINT Type$

Acquire Subsystem
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Channel Subsystem

The CHANNEL subsystem commands control the channe] display,

vertical or Y axis, and the channel input eoupling functions of the

HP 54112D. All four channels are independently programmable for
all functions.

The channel waveform displays are turned on and off using the
system commands VIEW and BLANK.

The CHANNEL subsystem must be selected prior to sending any
CHANNEL subsystem command or query. This can be done by
sending a single line command “CHANNEL 1,” “CHANNEL 2~
“CHANNEL 3," “CHANNEL 4," or by sending the subsystem
selector prior to another subsystem command or query. As an
example, **CHANNEL 1 SENSITIVITY .1" will select the
CHANNEL subsystem, select channel 1, and set the sensitivity of
the selected channel (1) to 0.1 volts/division.

A system command can be sent at any time while in the subsystem.
After a system command has been sent, the instrument will return
to the subsystem that was selected fin this case CHANNEL) prior to
the system command.

In this subsystem if a query is sent followed by another query
without a controlier read (ENTER) between the queries, only the
last response will be received. Although this vperation is
syntactically correct, the HP 54112D does not queue query responses
in this subsystem. Therefore, the response to the first query will be
overwritten in the HP.IB output buffer,

Channel Subsystem
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- CHANNEL_NUMBER = 1, 2, 3, or 4

OFFSET_ARG = A real number defining the voltage at the center of the display range.
Value of offset is 0 V to +40 V and the maximum depends on the sensitivity setting. The
maximurn offset settings for the single screen display mode for the single sereen display mode
are shown below:

' Sensitivity Offset mamimum voltage
1mVtod mvV +200 mV
5 mV to 49 mV tlV
50mVto 49V +10V
S5Vts50V 40V

PROBE_ARG = A real number from 0.1 to 1000 specifying the probe attenuation with
respect to 1.

RANGE_ARG = A real number specifying the size of the acquisition window in volts, This
value is eight times the sensitivity when in the single screen display mode, In the dual screen
dizplay the range value 1s four times the sensitivity. In the quad screen mode, the range is two
times the sensitivity value. The RANGE can be set to any value from 40 mV to 40 V when
using 1:1 probe attenuation. If the probe attenuation is changed, the sensitivity and range
values are multiplied by the probe attenuation factor. When the range value is changed, the
sensitivity is also changed.

SENS_ARG = A real number specifying the size of the acquisition window in volts/division.
Sensitivity can be set to any value from 5 mV/division to 5 Vidivision when using a 1:1 probe
and in the single screen display mode. In the dusl sereen mode, sensitivity is two times the
single screen value; and in the quad screen mode, the sensitivity is four times the single
screen value,

Figure 4-1. Channel Subsystem Syntax Diagrams (continued)
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CHANnel | CH

CHANnel | CH

Command Syntax:
Example.
Query Syntax:

Returned Format:

Example.

Channel Subsﬁslern
4-4

command/query .

The CHANNEL command selects the CHANNEL subsystem with
the specified channel designated as the destination for the other
subsystem commands.

The query responds with the settings for the specified channel. Refer
to the individual commands for arguments and range values.

[CHANRel | CHY 112134}
OUTPUT 707,“CHANNEL 1"
[CHANnel | CH} {1 |2}3 |4}

[CHANRel | CHNR1I><CR><LF>

[PROBel<NR3><CR><LF>

[RANGel<NR3><CR><LF>

[OFFSet K NRI><CR><LF> .
[COUPling<Argument >~ CR><LF>

DIM Chan$[100]

OUTPUT 707,“EOQL ON"
OUTPUT 707;“CHANNEL 27"
ENTER 707 USING “-K";Chan$§
FRINT USING “K",Chan$



COUPling

Command Syntax:
Example:
Query Syntax:

Returned Format:

Example.

COUPling

command/query

The COUPLING command sets the coupling for the input of the
selected channel. DC and AC coupling arguments provide 1 M
input impedance. The actual AC (capacitive} coupling takes place
after the attenuator. The DCFIFTY argument provides DC coupling
with 50 {I input impedance.

COUPhng {DC | AC | DCFifty}
OUTPUT 707,“COUPLING AC"
COUPling?

Coupling {DC | AC | DCFifty}
DIM Coup${30]

OUTPUT 707;“COUPLING?

ENTER 707,Coup$
PRINT Coup$

Channel Subsystem
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ECL

ECL command .

This ECL command sets the vertical range, offset, and trigger level
of the selected channel for eptimum viewing of ECL signals. The
offset and trigger level are set to —1.30 volts and the range is set to
1.6 volts.

If e RANGE, SENSITIVITY, or OFFSET command is sent to the
selected channel, ECL will be turned off.

There iz no query form of this command.

Command Syntax: ECL

Example: OUTPUT 707,“ECL"’

Channel Subeystem
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OFFSet

Command Syntax:

Exzample:

Query Syntax:

Returned Format:

Exampie:

OFFSet

command/query

The OFFSET command gets the voltage that is represented at center
acreen for the selected channel. The value of offset 18 0 V to 240 V
and the maximum depends on the sensitivity setting, display

format display mode are probe attenuation. The maximum offset
settings for the single screen display mode are shown below:

Sensitivity Offset maximum voltape
5 mV to 49 mV =1V
50 mV to 49 V +10V
SVtboV +*0V

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

QFFSet <value>
<value> = affeet value (see above}

QUTPUT 707,“OFFSET 650E-3"
OFFSet?

[OFFSet] <value><CR><LF>
<value> = offret value (see above)
(exponential - NR3 format)

DIM OFFset${30]
OUTPUT 707,“OFFSET”
ENTER 707,0ffzet$
PRINT Offset$

Channel Subsystem
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Probe

PROBe command/query .

The PROBE command specifies the probe attenuation factor for the
selected channel. The range of the probe attenuation is from 0.1 to
1000. This command does not change the actual input sensitivity of
the HP 54112D. It changes the reference constants that are used for
scaling the display factors and for automatic measurements, trigger
levels, etc.

The query returns the current probe attenuation factor for the
selected channel.

Command Syntax: PROBe <atten>
<atten™> := 0.1 to 1000

Example: OUTPUT 707;“PROEE 15.5"

Query Syntax: FPROBe? .

Note

If an HP 10033A probe is attached, the attenuation has a
range of 10 to 10,000,

Returned Format: [PROBekatten><CR><LF>
<atten> = 0.1 to 1000
{exponential - NR3 format)

Example: DIM Probe$(30]
OUTPUT 707,“PROBE?"
ENTER 707 Probe$
PRINT Probe$

Channel Subsystem
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RANGe

Command Syntax:
Example

Ql:let')" Syntax;

Returned Format:

Example:

RANGe

command/query

The RANGE command defines the full scale vertical axis of the
selected channel. This value is eight times the sensitivity when in
the single screen display mode. In the dual screen dieplay the range
value is four times the sensitivity. In the quad screen mode, the
range is two times the sensitivity value. The RANGE can be set to
any value from 40 mV to 40 V, when using 1:1 probe attenuation. If
the probe attenuation is changed, the sensitivity and range values
are multiplied by the probe attenuation factor, When the range
value is changed, the sensitivity is alse changed.

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

RANGe <range>
<range> .= (MO0 Vto 40V
when using 1:1 probe attenuation

OUTPUT 707,“RANGE 4"
RANGe?

[RANGeKrange><CR><LF>
<renge> = MO Vio 40V
when using 1'1 probe attenuation
{exponential - NR3 format)

DIM Range3[30]
OUTPUT 707,"RANGE?™
ENTER 707,Range$
PRINT Range$

Channel Subsystem
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SENSitivity

R
SENSitivity command/query .

The SENSITIVITY command specifies the vertical deflection in
volts/division. The sensitivity can be set to any value from 5
mV/division to 5 Vidivision when using a 1:1 probe and in the single
screen display mode. In the dual screen mode, sensitivity is two
times the single screen value, In the quad screen mode, the
sensitivity is four times the single screen value. Also see the
RANGE command.

The query returns the current sensitivity setting for the selected
channel.

Command Syntax: SENSitivity <voltediv>
<voltadiv>> = 006 Vidiv to 6 Vidiv
1n single screen using 1.1 probe attenuation

Example: OUTPUT 707,“SENSITIVITY 1” .
Query Syntax: SENSitivity?

Returned Format: [SENSitivity] <volt/div><CR><LF>
<voltidiv> ;= 005 Vidiv to 5 Vidiv
with single screen and 1:1 probe attenuation.
{exponential -NR3 format)

Example: DIM Sens${30]
OUTPUT 707,“SENS™
INPUT 707;Sens$
PRINT Seng}

Channel Subsystem
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TTL

TTL command

The TTL command sets the vertical range, offset, and trigger level
for optimum viewing of TTL signals on the selected channel, Offset
and trigger level is set to 1.6 volts and the range is set to 8.0 volts.

If a RANGE, SENSITIVITY, or OFFSET command is sent to the
selected channel, TTL is turned off.

There is no query form of this command.

Command Syntax: TTL

Example: OUTPUT 707;"TTL’

Channel Subsystem
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Display Subsystem

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

The DISPLAY subsystem must be selected prior to sending any
DISPLAY subsystem commands or queries. This can be done by
sending a single line command “DISPLAY™ or by sending the
subsystem selector prior to another command or query. As an
example “DISPLAY COLUMN?" will select the display subsystem
and ask for the instrument to respond with the current column
number.

A system command can be sent at any time while in this subsystem.
After a systern command has been sent the instrument will remain
in the subsystem that was selected (in this case DISPLAY) prior to
the system command.

[n this subsystem if a query is sent followed by another query
without a controller read (ENTER) between the queries, only the
last response will be received Although this operation is
syntactically correct, the HP 54112D does not.queue guery responses
in this subsystem. Therefore, the response to the Arst query will be
overwritten in the HP-IB output buffer.

See figure 5-1 for the syntax of the DISPLAY subsystem commands.

Display Subsystem
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COL_ARG = An integer, 0 through 71.

COLOR_NUMEER = An integer, 0 through 15.
DATA__SPEC = A block of data in #A format as defined in IEEE Std. 728-1982.
HUE_NUM = An integer, 0 through 100.

LINE_ARG = Any quoted string.

LUM__NUM = An integer, 0 through 100.

MASE_ ARG = An integer, 0 through 255.
PLANE__NUMBER = An integer, 0 through 8.

REAL__ARG = A real number, 0.2 through 11.0 in steps of 0.1.
ROW_ARGQG = An integer, 0 through 22.

SAT__NUM = An integer, 0 through 100,

STRING__ARG = Any quoted string.

Figure 5-1. Display Subsystem Syntax Diagrams (continued)
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DISPlay

DISPlay command/query

The DISPLAY command selects the DISPLAY subsystem as the
destination for the DISPLAY subsystern commands.

The DISPLAY query returns the parameters for this subsystem.

Command Syntax: DISPlay
Example: OUTPUT 707,“DISP”
Query Syntax: DISPlay?

Returned Format: { DISPlay KKCR><LF>
{ FORMat |{ SINGle | DUAL | QUAD }<CR><LF>
{ GRATwenle ]{ OFF | GRID | AXES | FRAMe }<CR><LF>
{ ROW J<NR1><CR><LF>
{ COLumn KNR1><CR><LF>
[ ATTRibute ]{ DISable | ENABle }<CR><LF>
[ NVerse 1{ OFF | ON } <CR><LF>
[ BLINk I{ OFF § ON }<CR><LF>
[ UNDerline 1{ OFF | ON }<CR>~<LF>
[ BRIGhtness }{ LOW | HIGH }<CR><LF>
[ VMARker 1{ OFF | ON J<CR><LF>
[ TMARker ){ OFF | ON }<CR><LF>
[ PERSistence IKNR3><CR><LF>
[ COLOr KNRI><CR><LF>
[ PRIority { OFF | ON }
[ SETColor ] <NR1>, <NR1>, <NRL>, <NR1>

Example: DIM Display$[500]
OUTPUT 707;"HEADER ON EOI ON"
OUTPUT 707,"DISPLAY?”
ENTER 707 USING “-K";Dweplay$
PRINT USING "K":Displays

Display Subsystem
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ATTRibute

Command Syntax:
Example:
Query Syntax:

Returned format:

Exzample:

ATTRibute

command/query

The ATTRIBUTE command controls all attributes in text lines that
are sent with the DSP system command or the LINE or STRING
commands in the DISPLAY subsystem. Attributes can be embedded
in the text when any of these commands are used. The attributes
control how the text will be displayved. The attributes control the
color of the text display, whether or not it will blink, be in inverse
video, and/or be underlined. If the ATTRIBUTE command is disabled
or if no attributes are used in the text, the text will be written in
color #1 (default gray), will not blink, will not be in inverse videq,
and will not be underlined. Refer to table 5.1 for the attribute byte
information. The text attributes include:

INVerse, UNDerline, BLINk, COLOr

When this command is enabled, the attribute bytes in strings sent
with the LINE or STRING commands override previously set
attributes, This means that the text display ean be changed by
sending new attributes in order to highlight key words, etc. When
the ATTRIBUTE command is disabled, any attributes within text
being sent are interpreted as ASCII characters. This command has
no effect on text that was sent previous to the enable or disable. The
ATTRIBUTE command dees not affect the INVERSE, BLINK,
UNDERLINE, or COLOR commands.

The ATTRIBUTE query returns the state of the command, which is
either ENABLE or DISABLE.

ATTRibute {DISable | ENABIle}
GUTPUT 707;“ATTRIBUTE ENABLE”
ATTRibute?

[ATTRibutestate »CR><LF>
<state> ::e ENABle or DISable

DIM Attr3{30]

OUTPUT 767;“ATTRIBUTE"
ENTER 707 Attr$

PRINT Attr$

Display Subsystem
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ATTRibute

|
Table 5-1. Attribute Byte
COLOR BITS
A U B I
T 0 = BEIGE N L N
T 8 = GRAY D I v
R 16 = RED E N E
I 24 = YELLOW R K R
B 32 = GREEN L ]
U 40 = ORANGE I E
T 48 = WHITE N
E 56 = MAGENTA E
120 = BLACK
MSB LSB
128 64 32 16 8 4 2 1

When you want to send attributes to control a display, add the binary values of the
attributes you wish to send and send them over the HP-IB to the instrument. The
embedded attributes can be inhibited using the ATTRIBUTE DISABLE command, and
enabled using the ATTRIBUTE ENABLE command, Attributes affect the text that is
sent to the display of the instrument when you use the LINE or STRING commands.

The example below causes “HELLO" to be written in red at the current ROW and
COLUMN of the display. The word “HELLO" will &lav be displayed in inverse vides,
and will be blinking,

OUTPUT 707;“DISPLAY TEXT BLANK ATTRIBUTE ENABLE"
OUTPUT 707 USING “8A,B.6A";“STRING""",128 +16 + 2 + L,“HELLO™""

In the example above the first line selects the DISPLAY subsystem (DISPLAY), blanks
text displayed in user area (TEXT BLANK), then enables the attributes (ATTRIBUTE
ENABLE)

The second line in the example contains some formatting. The 8A enables string data
STRING to be sent; the B changes the attribute value (147) to an 8-bit character. The
6A enables six characters of string data HELLO to be sent to the instrument.

The 128 indicates that this is an attribute byle;, 16 indicates the color red; 2 indicates
the blink attribute; and 1 indicates the invert attribute. This could just as easily have
been coded as *147"

Display Subsystem



BLINk

Command Syntax:
Example:
Query Syntax:

Returned Format:

Example:

BLINk

command/query

The BLINK command determines whether text sent with the DSP
system command, or the LINE or STRING command in the
DISPLAY subsystem is to be written with the BLINK attribute.

If the BLINK attribute is turned on, text will flash on and off when
it is displayed.

The BLINK query returns the state of the BLINk attribute
BLINk {OFF | ON}

OUTPUT 707,"BLINE ON"

BLINK?

[BLINk<state><CR><LF>
<state> : = ON or OFF

OUTPUT 707,“BLINK?”
ENTER 707,Blink$
PRINT Blink}

Display Subsystem
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BRIGhtness

|
BRIGhtness command/query .
The BRIGHTNESS command specifies whether text sent with the
DSP system command, or the LINE or STRING commands in the

DISPlay subsystem are to be displayed in beige or gray. LOW
provides gray text and HIGH provides beige text.

The BRIGHTNESS query returns the state of the BRIGHTNESS
attribute, This command overrides previous COLOR commands.
Command Syntax: BRiGhtness {LOW | HIGH!
Example: OQUTFUT 707;“BRIGHTNESS LOW”
Query Syntax: BRIGhtness?

Returned Formati: [BRIGhtnessistate><CR><LF>

<state> 1= LOW or HIGH .

Example: DIM Bright$[30]
OUTPUT 707,“BRIGHTNESS?"
ENTER 707 Bright$
FRINT Bright$

Display Subsystem
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COLOr

COLOr command/query

The COLOR command specifies what color the text will be when
sent with the DSP system command or the LINE or STRING
commands in the DISPLAY subsystem. This command overrides a
previeus brightness or color command.

The COLOR query returns the color of the COLOR attribute.

Note

The short form for this command is COLO. Convention
would have it as COL, however COL is the short form for
COLumn.

Command Syntax: COLOr<number>
<number> = 0 to 15, where

D ;= black, background
1 = beipe, highlighted text
2 .= gray, text felds & graticules
3 = red, advisories & errars
4 := yellow, chenne] 1| weveforms
#= green, channel 2 waveforms
u= grange, markers
mw blue, stored waveforms
== magents, 2 trace overlap
9 = orange, function 1
10 = pink, function 2
11 = magenta, memory har
12 = magenta, 3 trace overlap
13 n= magenta, 2 trace + memory overlap
'w magents, 3 trace + memory overlap
magenta, 4 trace + merory overlap

m -1 ;oo

e
o b
T

Display Subsystem
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COLOr

Exzample:
Query Syntax:

Returned Format:

Example:

Display Subsystem
5-12

OUTPUT 707;"'COLOR 2"
COLOr?

[COLOrKnumber><CR><LF>
<number> := | tp 16
{integer - NR1 format}

QUTPUT 707;“COLOR?”
ENTER 707:Color
FPRINT Color



COLumn

Command Syntax:

Example:

Query Syntax:

Returned Format:

Example:

COLumn

command/query
The COLUMN command specifies the starting column for
subsequent STRING and LINE commands,

The COLUMN query returns the column where the next LINE or
STRING will start.

COLumn <number>
<number> e 0 to 71

OUTPUT 707;*COLUMN 59"
COLumn?
[COLumn}<number>
<number> = 0 to 71
(interger - NR1 format)
OUTPUT 707;“COLUMN?"

ENTER 707,Column
PRINT Column

Display Subsystem
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DATA

DATA command/query .

The DATA command is used to write pixel data te or from one of the
nine pixel planes in the HP 54112D. The pixel planes available are
plane 0 through plane 8 and are specified by the SOURCE
command.

The DATA query causes the HP 54112D to output pixel data from
the specified memory plane. If plane 0 is specified, the

HP 54112D wnll transfer the “logical or” of the channel 1,
channel 2, channel 3, channel 4, function 1, and function 2 planes,
In all other cages the specified plane will be transferred.

The DATA command is followed by a block of binary data that is
transferred from the controlfler to a specific plane in the HP 54112D,
If plane 0 is specified, that data will be transferred into the chennel
1 plane, In all other cases the data will be transferred into the
specified plane.

The data is in the form of 16,384 bytes with four header bytes. The .
header contains:

<#> = (decimal 35) = byte 1

<A> ;= (decimal 65) = byte 2
(decimal 64) = byte 3
(decimal Q) = byte 4

The third and fourth bytes meke up a 16-bit integer whose value is
decimal 16384, or the length of the binary black. This binary format
complies with the “#A" Block Data Field in IEEE 728-1982.

Pixel The data that is output by this command is the displayed data from
Format the waveform display area {inside the graticule) of the HP 54112D
CRT. When using the DISPLAY DATA command, the information is
output as bytes of pixel data, The CRT is 512 pixels horizontally by
2566 pixels vertically. Each pixel row is divided into 64 bytes of eight
bits each. Refer to figure 5-2 for the CRT pixel format.

Display Subsystem
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DATA

Data
Qutput
Format

|
BYTE 1 BYTE 2 BYTE 64
Ny g Ny
T B T N e....7
e....7]e....7 Q.. .7
'BYTE 85  BYTE 86 8YTE 128
PISES CRT WAVEFORM
L
ROWS DISPLAY AREA
BYTE 16384
................................................................. e....7
41
la
- 512 PIXELS
I 64 BYTES |

Figure 5-2. CRT Pixel Format

The pixel planes are 16,384 bytes representing the waveform display
portion of the display. The waveform display portion of the display is
the portion of the display from and including the top graticule line,
to and including the bottom graticule line, as well as all information
inside the graticule, The first 84 bytes of data that are output
correspond to the top row of the waveform display (figure 5-2). The
next 64 bytes output are the second row of the waveform display, the
third 64 bytes output correspond to the third row, etc. The data is
output in rows until the 266th pixel row of data is finally sent. The
256th pixel row corresponds to the bottom graticule line of the
waveform display area.

Each of the pixel rows contain 512 pixzels that are sent in B-bit bytes,
and 256 rows of pixel data are sent. Some calculations at this point
will show the reiationship of the numbers. Each row 1s sent as 64
bytes, therefore 64 bytes x B bits = 512 pixels per row; 64 bytes of
data are sent for each row and 256 rows or data are sent, therefore
64 bytes x 256 rows = 16,384 bytes sent for each screen of data.

Display Subsystem
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DATA

Command Syntax:
Query Syniax:
Returned Format:

Exampie:

Display Subsystem
5-16

DATA <binary block #A format>
DATA?
{DATAK2ap>#A<decimal 64><decimal (><binary data>

10 ASSIGN @Fast TO 707:FORMAT OFF
20 OUTPUT 707;"HEADER OFF EOI ON”

80 OUTPUT 707;“DISP 80URCE PLANED DATA?

40 ENTER 707 USING “#.24,W*:Header$,Length

60 ALLOCATE INTEGER Plane0!L:Length/2)

70 ENTER @Fast;PlanetX*}

80 OUTPUT 707;“SOURCE PLANE1”

80 OUTPUT 707 USING “#,6A.2A W™“Data";Header$,Length
100 OUTPUT @Fast;Planei(*)

110 END

This example transfers data from the active display memory to the
controller, then transfers the data back to pixel memory 9 in the
HP 54112D.

The example is designed so that the HP 9000 series 200/300
controller can output an integer array direetly to the CRT with a
GLOAD command. Do not bring it in as a string. Integer array data
may be transferred to a suitably-dimensioned integer array for use
with the HP-series 200 GLOAD command.

For an illustration of transferring a complete 64k record across the
HP-IB, see Appendix B.



. FORMat

Command Syntax:
Example:
Query Syntax:

Returned Format:

Example:

FORMat

command/query

The FORMAT command sets the number of display areas on the
CRT. FORMAT SINGLE provides 1 display area and uses 8 divisions
for the full scale range. FORMAT DUAL sets the screen mode to
DUAL and uses 4 divisions for the full scale range. FORMAT QUAD
provides 4 display areas on the CRT and uses 2 divisions for the full
scale range.

The FORMAT query returns the current display format.

FORMat {SINGle | DUAL | QUAD}
OUTPUT 707,“FORMAT SINGLE™
FORMat?

{FORMat mode><CR><[F>
<mode> ;= {SINGle | DUAL | QUAD)

DIM Format${30]
OUTPUT 707,"FORMAT?"
ENTER 707;Format$
PRINT Format$

Display Subsystem
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GRATicule

.
GRATIicule command/query .

The GRATICULE command selects the type of graticule that is
displayed.

The GRATICULE query returns the type of graticule displayed.
Command Syntax: GRATicule {OFF | GRID | AXES | FRAMe}
Ezample: OQUTPUT 707,“GRATICULE AXES”
Query Syntax: GRATicule?

Returned Format: [GRATiculeKtype><CR><LF>
<type> ;= {GRID | AXES | FRAMe | OFF}

Example: DIM Grat$[30)
OUTPUT 707;“GRATICULE?"

ENTER 707;Grat$
PRINT Grat$

Display Subsystem
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. INVerse

Command Syntax:
Example:
Query Syntax:

Returned format:

. Example;

INVerse

command/query

The INVERSE command sets inverse video on or off for subsequent
DSP system commands or DISPLAY subsystem LINE or STRING

commands.

The INVERSE query responds with the state of this command.

INVerse {OFF | ON}
QUTPUT 707;“INVERSE OFF”
INVerse?

[INVersel<state ><CR><LF>
<state> n= ON or OFF

DIM Inv$[30]

OUTPUT 707,“INVERSE™
ENTER 707;1nv$

PRINT Inv}

Display Subsystem
519



LINE

LINE

Command Syntax:

Exzample:
Query Syntax;

Returned Format:

Example:

Display Subsystem
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command/query .

The LINE command writes a text string to the screen. The text is
displayed starting at the location of the current row and column.
The row and column can be set by the ROW and COLUMN
commands prior to sending the LINE command. Text may be written
up to column 62 using the LINE command. If the charaeters in the
text string do not fill the line, the rest of the line is blanked. If the
text string is longer than the available space on the current line, the
excess characters will be discarded. In any case, the ROW value is
incremented by one and the COLUMN value remains the same. The
next LINE command will write on the next line of the display
starting at the same column as the previous text. After writing line
21, the last line in the display area, ROW is reset to 2.

The LINE query reads the string at the ROW and COLUMN values
and causes ROW to be incremented by 1.

Note

The LINE command and query can only be used in the
user display area rows 2 through 21.

LINE <queted string>
<quoted string> ::= any series of ASCII characters
enclosed 11 guotes.

OUTPUT ?707:"LINE *ENTER PROBE ATTENUATION"""
LINE?

[LINE?] <digplayed text><CR><LF>
<displayed text> ;= text on current row, enclosed in quotes

DIM Line$[100]

OUTPUT 707;“DISP ROW 12 COL 14 LINE ““1234™""
OUTPUT 707,"Row 12 line?”

ENTER 707;Line$

PRINT Line$



MASK

Command Syntax:

Example:

Query Syntax:

Returned Format:

Example:

MASK

command/query

The MASK command inhibits the instrument from writing to
selected areas of the screen. Text sent over the HP-IB using the
LINE and STRING commands is not affected by this command. The
purpose of the command is to allow HP-[B text to be written
anywhere on screen and to prevent the instrument from overwriting
the text through its normal operation.

The mask parameter is an 8-bit integer in which each bit controls
writing to an area of the screen. A 0 prevents the instrument from
writing to the area represented by the bit, and a 1 enables writing
to the area.

The MASK query returns the current value of the MASK.

Note
The MASK command’s parameters will not be reset with
a RESET command.
MASK <value>

<value> = ( to 256
{integer - NR1 format)

OUTPUT 707,"MASK 254" ! Inhibits advisories oaly
MASK?
[MASK)] <value><CR><LF>
<value> ;= 0 to 255
linteger - NR1 format)
DIM Mask${30]
OUTPUT 707;"MASK”™

ENTER 707:Mask$
PRINT Mask$

Display Subsystem
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MASK

.
Table 5-2. Display Mask Byte
Mask
Bit Weight Screen Area Affected
7 128 Memory bar - row 1, column 0-61.
B 64 Function Softkeys - Softkey labels on the right side of
the display (rows 0-17, columns 62-71).
5 32 Menu Selection Softkeys - Text on the bottom line of
the display (row 22, columns 0-71},
4 16 Parameter Values - Text below the graticule (rows
18-21, columns 0-71),
3 8 Graticule Labels - Text inside the graticule (rows 2-17,
columns 0-61).
2 4 Value Label - Displays value of selected knob function
{row 1, columnsg 19-61),
1 2 Status Line - Status information on the first two lines
{row 0, columns 0-71 and row 1, columns 0-18).
0 1 Advisory - Advisory and error messages appear
on row 15, columns 0-61.

Display Subsystem
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Note

A zero in a mask bit inhibits the oscilloscope from writing in that area.




PERSistence

Command Syntax:
Example:
Query Syntax:

Returned Format:

Example;

PERSistence

command/query

The PERSISTENCE command sets the display persistence. The
PERSISTENCE commend is only effective in the VPERSISTENCE
display mode, selected in the ACQUIRE subsystem. The parameters
for this commend are the keyword INFINITE or a real number from
0.2 to 11.0 representing the persistence in seconds. A value of 11
seconds will set the PERSISTENCE to infinite.

The PERSISTENCE query returns the value of the current
persistence value. If persistence is set to infinite the query response
will be 1.1E+1

PERSistence {INFinite | 0.2 to 11.0}
OUTPUT 707;“PERSISTENCE 3.0”
PERSiatence?
{PERSistence] <valoe><CR><LF>
<value> e 0.200E.01 to 1.100E+1
where 1L100E+1 = infinite
(exponential - NR3 format)
OUTPUT 707;"PERSISTENCE?™

ENTER 707:Pers
PRINT Pers

Display Subsystem
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PRlority

PRlority

Command Syntax:
Example:
Query Syntax:

Returned Format:

Example:

Display Subsystem
§-24

command/query .

The PRIORITY command sets the priority on or off for subsequent
DSP system commands and LINE or STRING commands in the
DISPLAY subsystem. The priority determines whether text or
graphics will have priority over the other. When PRIORITY is ON,
text overwrites the displayed signal(s) and graticule, When
PRIORITY is OFF, the displayed signal(s) and graticule overwrite
any text in the waveform dispiay area. -

The PRIORITY query returng the state of the PRIORITY command.

PRIority {OFF | ON}
OUTPUT 707;“PRIORITY OFF"
FPRIority”

[PRIority] <state <CR><LF> .
<state> :1e ON or OFF

DIM Pri$[30]

OUTPUT 707,"“PRIORITY?"
ENTER 707,Pri$

FRINT Pri3



. ROW

Command Syntax:

Example:

Query Syntax:

. Returned Format:

Example:

ROW

command/query

The ROW command specifies the starting row on the CRT for
subsequent STRING and LINE ¢commands. The ROW number
remains tonstant until another ROW command is received or it is
incremented by the LINE command er query. The ROW value is 2
through 21.

The ROW query returns the eurrent value of ROW,
ROW <row number>

<row mumber>::= 2 through 21
OUTPUT 707,"ROW 10"
ROW?
{ROWl<row number><CR><LF>

<row number> e 2 through 21

(integer - NR1 format)

OUTPUT 707;“ROW™

ENTER 707 Row
PRINT Row

Display Subsystem
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SETColor

SETColor

Display Subsystem
5-26

command/query .

The SETCOLOR command allows you to change any of the color
selections on the CRT. All of the color selections may be changed
over HP-IB one at a time. This command has four parameters: color
number, hue, saturation, and luminosity.

The hue portion of this command allows you to determine the
gradation of color. Hue can have a valve of 0 to 100. As the hue
number is increased, the selected color will cycle through the color
spectrum. There is no difference between hue 0 and hue 100.

The saturation portion of this command allows you to choose the
percentage of the pure color that gets mixed with white. The
acceptable values for saturation are 0 to 100, where 0 is white and
100 is maximum saturation of the chosen hue.

The luminosity portion of this command determines the brightness
of the chosen hue. The acceptable values for luminosity are 0 to 100,
where 0 is black and 100 is maximum brightness. The SETCOLOR
command followed by DEFAULT sets all colors to the defauit
settings.

The query of this command returns the specified color number, hue,
saturation, and luminosity. Refer to the HP 5¢4112D Front-Panel

Operation Reference {chapter 14) for more information concerning
colot.

Note

Color values are not reset with 8 RESET command.



SETColor

. Command Syntax: SETColor [<color>,<hue> <ept> dum> | DEFault}
<color> ;.= integer from 0 to 15
<hue> ;:= integer from 0 to 100
<sat> ;= integer from O to 100
<lum> ;= integer from 0 t0 100
Refer to COLOR command for number assignments.
Example: OUTPUT 707,“SETColor 0,0,100,50"

Query Syntax: SETColor<color>?
<color> = color number 0 throngh 15

Returned Format: [SETColor] <color>,<hue>,<gat> <lum>

. Example: OUTPUT 707,“SETCOLOR 27"
ENTER 707:Colo,Hue,Sat,Lum
PRINT Colo,Hue,Sat,Lum

Display Subsystem
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SOURce [ SRC

S
SOURce | SRC command/query .

The SOURCE command specifies the source or destination for the
DISPLAY DATA guery and commeand. The SOURCE command has 1
parameter, PLANE 0 through PLANE 8.

The SOURCE query returns the currently specified SOURCE.

Command Syntex: {SOURce | SRC)PLANE{0 |1(2]8|4|5|6]7|8}
PLANE( . = ective display

PLANE] ::= pixel memory 9

PLANE? : = pizel memory 10

PLANES : « graticule and markers

PLANE4 : = displayed stored waveforms and markers

PLANES :.= channel 1
PLANES :.= channel 2
PLANE7 : = channoel 3 and function 1
PLANES : = channel 4 and function 2

Example: 10 ASSIGN @Fast TO 707:FORMAT OFF .
20 OUTPUT 707;"HEADER OFF EOI ON™
80 OUTPUT 707;"DISP SOURCE PLANEQ DATA™
40 ENTER 707 USING “#2A W " Header§,Length
60 ALLOCATE INTEGER Plane(X1:Length/2)
70 ENTER @Fast;Planelk*)
80 OUTPUT 707;"SQURCE PLANE1"
20 OUTPUT 707 USING “#,6A.2A,W";"DATA ";Header$,Length
100 OUTPUT @Fast,PlaneX*)
110 END

This example transfers data from the active display to the controller
and then back to pixel memory 9 in the HP 54112D,

The example is designed so that the HP 9000 series 200/300
controller can output an integer array directly to the CRT with a
GLOAD command. Do not bring it in as a string,

Display Subsystem
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Query Syntax:

Returned Format:

Example:

SOURce SRC

{SOURee | SRC)?

[SOURcel<plane><CR><LF>
<plane> = 0 through 8
(integer - NR1 format)

OUTPUT 707,“SRC?"
ENTER 707;5rc
PRINT Sre

Display Subsystem
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STRing

STRing command/query .

The STRING command writes a text string to the CRT of the

HP 54112D. The text will be written starting at the current ROW
and COLUMN values. If the column limit is reached (column 71),
the excess text is discarded. STRING does not increment the ROW
value, the LINE command does.

The STRING query returns the text on the line defined by the ROW
value, The returned text starts at the column defined by the
COLUMN value. All text from the current column value to column
71 is returned with the STRING query.

Command Syntax: STRing <quoted string>
Example: OUTPUT 707,“STRING ““INPUT SIGNAL TO CHANNEL 2™
Query Syntax: STRing” .

Returned Format: [STRing} <displayed text>
<displayed text> ;.= text on the defined row, starting at the defined
column, surrounded by guotes.

Example: DIM Str${g0]
QUTPUT 707, “STRING?”
ENTER 707;Str$
PRINT Strg

Display Subsystem
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. TEXT

Command Syntax:

Example:

TEXT

command

The TEXT command allows you to blank the user text area on the

"~ CRT. The user text area 15 rows 2 through 17, columns 0 through 62,

and rows 18 through 21, columns 0 through 71. This command has
only one parameter.

There is no query form of this command.

TEXT BLANk

OUTPUT 707,"“TEXT BLANK"

Display Sume
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TMARker

b
TMARker command/query .

The TMARKER command turns the time markers on or off.

The TMARKER query returns the state of the Tmarkers.

Command Syntax: TMARker {OFF | ON}
Example: OUTPUT 707,"TMAR OFF”
Query Syntax: TMARker?

Returned Format: [TMARker] <state><CR>~<LF>
<gtate> = ON or OFF

Example: DIM Tmar$[30]
OUTPUT 707 “TMARKER?”

ENTER 707 Tmar$
FRINT Tmar$

Display Subsystem
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UNDerline

Command Syntax:
Example;
Query Syntax:

Returned Format:

Example:

UNDerline

command/query

The UNDERLINE command will underline subsequent text sent
with the system commeand DSP or the DISPLAY subsystem
commands LINE or STRING.

The UNDERLINE query returns the state of the UNDERLINE
attribute.

UNDerline {OFF | ON}
OUTPUT 707;"UNDERLINE ON"
UNDerline?

[UNDerhine] <state><CR><LF>
<state> ;= ON or OFF

DIM Under$[36]

OUTPUT 707;"UNDERLINE?"
ENTER 707;Under$

PRINT Under$

Display Subsystem
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VMARKer

]
VMARker command/query .

The VMARKER comand turns the voltage markers on and off.
The VMARKER query returns the state of the Vmarkers.
Command Syntax: VMARker {OFF | ON)
Example: OUTPUT 707;*VMARKER ON"
Query Syntax: VMARker?

Returned Format: [VMARkeri<state><CR><LF>
<gtate> ;:= ON or OFF

Exzample: DIM Vmark${30]
OUTPUT 707:“VMARKER?
ENTER 707;Vmark$

PRINT Vmark$ .

Display Subsystem
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introduction

Function Subsystem

The Function subsystem defines two functions using two channele
and/or the waveform memories as operands. The operators are: ADD,
SUBTRACT and INVERT. See Figure 6-1 for a syntax diagram of
the function subsystem commands.

The memories that can be used for function operands depend on the
acquisition mode. Memories 1 through 4 are available if the data is

acquired using the FILTERED or NORMAL (Real Time) modes, and
memories 5 through 8 are available if the data is acquired using the
AVERAGE or VPERSISTENCE mode.

Binary functions (add, subtract) operate on a point-to-point basis (ie,
both operands must have data in a time bucket 1n order for the
funetion to have data in that time bucket). Usually this is
transparent, but it can be demonstrated under certain conditions:

1. In Real Time mode, if one function operand is a waveform
memory, then memory scaling (TIME/DIV and DELAY) may be

used to compress or pan a memory so that it does not fill the
screen horizontally, in which case neither will the function.

[

. At sweep speeds faster than 50 ns/div, fewer than 501 on-screen
data points are acquired per channel on each sweep, In Repetitive
mode, this shows up as a function gradually filling in as
differently-aligned data points are acquired on successive sweeps.
In Regl Time mode, with filters OFF, depending on the sweep
speed and the channel-tochannel skew cal, some or all of the
points in & function may be missing.

Functiors Subsystem
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Subsystem
Selection

System
Command

Function Subsystem
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The FUNCTION subsystem must be selected prior to sending any
FUNCTION subsystermn commands or queries. This can be done by
sending a single line command “FUNCTION1 or FUNCTIONZ2", or
by sending the subsystem selector prior to another command. As an
example, “FUNCTION 1 ADD CH 1, CH 2” will cause the
FUNCTION subsystem to be selected and the channel 1 and channel
2 signals to be algebraically added.

A system command can be sent at any time while in this subsystem.
After s system command has been sent, the instrument will return
to the subsystem that was selected (in this case FUNCTION) prior to
the system command.
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Figure 6-1. Function Subsystem Syntax Diagrams
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FUNCtion

EE—
FUNCTion command/query .

The FUNCTION c¢ommand selects the FUNCTION subsystem and
the function to be used.

Function operations can only be used on data that was acquired in a
like manner. That is, if a channel is being acquired in the repetitive
acquisition mode, it can only be used with the repetitive memories
5.8, If a channel is being acquired in the real-time mode, it can only
be used with the real-time memories 14.

The query returns the definition of the selected function.

Refer to Figure 6-1 for a syntax diagram of the FUNCTION
subsaystem commands.

Command Syntax: FUNCtion {1 ]2}
Example: OUTPUT 707,“FUNCTION 1 ADD CHANNEL 1, CHANNEL 2* .
Query Syntax: [FUNCtion]{1 | 2}7

Returned Format: [FUNCtion]{1 | 2} <CR><LF>
{ADD | SUBtract | INVErt}
{CHANnel {1]2|3|4} | MEMory [1]..]81}}
{CHANnel { 1123 |4} | MEMory [ 1] .8 }}<CR><LF>

Example: DIM Fun§[300]
QUTPUT 707,“EQI ON"
OUTPUT 707,"FUNCTION1?"
ENTER 707 USING “-K";Fun}

Function Subsystem
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ADD

ADD command

The ADD command algebraically sums the two defined operands.

Command Syntax: ADD<operandl™ <operand2>
<operand 1,25 .=
{CHANnel {1284} IMEMory {1] . |81}

Example: OUTPUT 707;"FUNCTION1 ADD MEMORY3 MEMORY4"

Function Subsystem
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INVErt

INVEr command .

The INVERT command inverts the operand. The possible operands
are channel 1, channel 2, channel 3, channel 4, or memory 1
through memory 8.

Note that the short form of the cornmand is INVE.

Command Syntax: INVErt<operand>
<operand> ;.=

{CHANnel{ 12|34} | MEMory {1]..[8 ]}

Example: OUTPUT 707,“FUNCTIONZ INVERT MEMORY3"

Function Subsystem
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SUBTract

. SUBTract

Command Syntax:

Example:

command

The SUBTRACT cotumand algebraically subtracts operand 2 from
operand 1.

SUBTract <operandl> <sperand2>
<operand 1,2> e

{CHANnel{ 1| 2|34 }| MEMory{ 1| .. | B }}

OUTPUT 707;“FUNCTIONZ SUBTRACT MEMORYS MEMORY6"

In this example memory 8 would be algebraically subtracted from
metnory 8

Function Subsystem
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Hardcopy Subsystem

The commands in the HARDCOPY subsystem set various
parameters used during the plotting and printing of waveforms from
the HP 54112D. Thsplayed waveforms, graticules, voltage and time
markers, and waveform fartors can be copied to an output device,
The portion of the waveform that is to be copied must be placed

on the display.

To make the hardeopy print or plot, Tefer to the system commands
PRINT and PLOT.

The HARDCOPY subsystem must be selected prior to sending any
HARDCOPY subsystem command or query. This can be done by
sending a single line command “HARDCOPY? or by sending the
subsystem selector prior to another subsystem command or query. As
an example, “HARDCOPY PAGE?”" will select the HARDCOPY
subsystem, and request the HP 54112D to output the status of the
page command.

A system command can be sent at any time while in the subsystem.
After a system comtnand has been sent, the instrument wil] remain
in the subsystem that was selected (in this case HARDCOPY) prior
to the system conumand.

In this subsystem if a query is sent followed by another query
without a controller read (ENTER) between the queries, only the
last response will be received. Although this operation is
syntactically correct, the HP 54112D does not queue query responses
1n this subsystem. Therefore, the response to the first query will be
overwritten in the HP-IB output buffer.

Refer to figure 7-1 for the syntax diagrams of the HARDCOPY
subsystem commands.

Hardcopy Subsystem
71
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HARDcopy

L
HARDcopy

Command Syntax:
Example:
Query Syntax:

Returned Format:

Example:

command/query

The HARDCOPY commend selects the HARDCOPY subsystem as
the destination for the HARDCOPY subsystem commands.

The HARDCOPY query returns the current parameters for the

HARDCOPY subsystem.

HARDcopy

OUTPUT 707,"HARDCOPY”
HARDeopy?

[HARDeopy CR><LF >
[PAGE<mrgument><CR><LF>
[PENKargument><CR><LF>
[SPEed]<argument:~<CR><LF >

DIM Hard§[100]

OUTPUT 707;"HEADER ON EOI ON"
OUTPUT 707;“HARDCOPY?"

ENTER 707 USING *-K" Hard$
FRINT USING “K™;Hard$"

Hardcopy Subsystem
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PAGE

PAGE

Command Syntax:
Exampie:
Query Syntax:

Returned Format:

Example:

Hardcopy Subsystem
7-4

command/query

The PAGE command sets up the HP 54112D to send a form feed
after a hardcopy output to a printer. During a hardcopy output the
HP 54112D ignores page boundaries.
The query returns the current state of the page command.
PAGE {MANual | AUTOmate}
QUTPUT 707,“PAGE AUTO"
PAGE?
PAGEstate><CR><LF>
<state> == {MANual | AUTOmatic}
DIM Page$[501
OUTPUT 707:*PAGE?"

ENTER 707;Page$
PRINT Page$



PEN

Command Syntax:
Example:
Query Syntax:

Returned Format:

Example:

PEN

command/query

The PEN command sets the oscilloscope's pen control function. When
this command is set to AUTOMATIC, the oscilloscope will instruct
the plotter to get a different pen for different parts of the drawing.
Up to six pens can be used for different portions of the plot. When
this command is set to AUTOMATIC, the HP 54111D assigns the
following pen numbers to these functions:

Pen # Usage

1 Graticule, timebase factors, Channel 3, Function 1
and associated factors

2 Channel 1 and associated factors

3 Waveform memories and associated factors, and pixel
memories 9-10

4 Channel 2 and associated factors

5 Markers and delta measurement resulis

6 Channel 4, Funection 2 and associated factors

When the command iz set to the MANUAL mode the plotter will not
be 1nstructed to select a pen when a plot is requested. At the
completion of the plot an instruction will be sent to cause the plotter
to put away the pen.

The PEN query returns the state of the pen control command.

PEN {MANua! | AUTOmatic}
OUTPUT 707;“PEN AUTOMATIC”
PEN?

[PEN}state><CR><LF>

<state> : m {MANual | AUTOmatic}

DIM Pen3(30]
OUTPUT 707,“PEN"$
ENTER 707,PEN$
PRINT Pen$

Hardcopy Subsystem
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SPEed

SPEed

Command Syntax:
Example:
Query Syntax:

Returned Format:

Example:

Hardcopy Subsystem
7-6

command/query

The SPEED command specifies the pen speed to be used during
plotting FAST 1s intended for use on normal paper and SLOW
should be used when plotting transparencies.

The query returns the current pen speed.

SPEed |SLOW | FAST)
OUTPUT 707,“SPEED FAST"
SPEed?
[SPEed}cstate><CR><LF>

<state> : = {SLOW | FAST}
DIM Speed$(30}
OUTPUT 707:“SPEED™"

ENTER 707,8peed$
PRINT Speed$
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Measure Subsystem

The commands in the MEASURE subsystem are used to make
perametric measurements on displayed waveforms, and to report the
settings of the voltage and time markers. Some of the commands in
this subsystem can be used to set the voltage and time markers to
specified voltages, times, or defined events. An example of a defined
event is the time at which a waveform crosses a specified voltage
level (TVOL1? query!, In this case, the time at the voltage crossing is
determined and reported to the controller,

Measurements typically should be made at the fastest possible sweep
speed, in order to obtain the most measurement accuracy possible.
For any measurement to be made, the portion of the waveform
required for that measurement must be displayed on the oscillaseope.
That 1s:

* if a period or frequency measurement is to be made, at least
one complete cycle must be displayed.

* if a pulse width measurement is to be made, that entire pulse
must be displayed.

‘e if a risetime measurement is to be made, the leading (positive-
going} edge of the waveform must be displayed.

* if a falltime measurement is to be made, the trailing (negative-
going} edge of the waveform must be displayed.

If a measurement cannot be made, typically because the proper

portion of the waveform is not displayed, the value returned for that
parameter 15 1.00000E38. This is an error value that is output when
a measurement cannot be made or the HP-[B output buffer is empty.

If more than one waveform, edge, or pulse is displayed, the
Ieasurements are made on the first (leftmost) portion of the
displayed waveform that can be used. The voltage measurements use
all digplayed voltage date to determine the voltage level, If the
voltage of one specific pulse 15 desired, make sure that the pulse of
interest 13 the only one displayed.

Measure Subsystem
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When any of the defined measurements are requested, the

oscilloscope first determines the top (100%) and base (0%) voltages of

the waveform. From this information, it can determine the other

important voltage values (10% voltage, 90% voltage, and 50% .
voltage) required to make the measurements. The 10% and 90%

voltage values are used in the rize time and fall time measurements.

The 50% voltage value is used for measuring frequency, period, pulse

width, and duty cycle.

All voltage values are returned in volts. Voltage values returned are

measured with zero volts as the reference. The value returned for the
VDELta? query is the voltage difference between the VMarker 1 and
the VMarker 2.

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

Measurement In the MEASURE subsystem, measurement results (Le,, automatic
Queries parametric measurements) are stored and can be output together.
This means that several measurement queries can be sent to the .
oscilloscope prior to reading (ENTER command) the measurement
results. An example of how this is done is shown below.

10 OUTPUT 707;“MEASURE SOURCE CHANNEL 1"
20 QUTPUT 707,“VPP? VAV? FREQ? PWID?"

30 ENTER 707%;Vpp,Vav,Freqg,Pwid

40 PRINT Vpp,Vav,Freq,Pwid

50 END

In this example, line 10 selects the measure subsystem and selects

the measurement source as channel 1. Line 20 selects the

measurements to be made. The measurements are made and the

results are stored unti! read by the controller. Line 30 reads the
measurement results, one at & time, mnto the controller and places

them in the numeric variables. Line 40 prints the contents of the

numeric variables to the controller display on a single line using the

zone print format. It should be noted that the queries in line 20

could have been sent in line 10, after the source selection, with the .
same result,

Measure Subsystem
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Measurements are made on the displayed waveform(s) specified by
the SOURCE command. The SOURCE command allows two sources
to be specified. When two sources are specified, VMarker 1 and the
start marker are assigned to the first specified source and VMarker
2 and the stop marker are assigned to the second specified source.
The measurements that use two sources are: ESTART, ESTOP,
TSTART, TSTOP. TDELTA, VSTART, VSTOF, VDELTA, PBASE,
PTOF, VRELATIVE, VMARKERSET, and VFIFTY.

Some measurements can only be made on a single source. If one of
these measurements is made with two sources specified, the
meagurement is made on the first source and the source specified is
changed to a single source.

The MEASURE subsystem must be selected prior to sending any
MEASURE subsystem commands or queries. This can be done by
sending a single line command “MEASURE” or by sending the
subsystem selector prior to another command or guery. As an
example, “MEASURE ALL?" will select the MEASURE subsystem
and ask for the instrument to measure and cutput the results of all
parameters of the displaved waveform.

A system command can be sent at any time while in this subsystem.
After a system command has been sent, the instrument will return
to the subsystemn that was selected (in this case MEASURE) prior ta
the system command.

Refer to figure 8-1 for the syntax diagrams of the MEASURE
subsystem.
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8-3



CZD '
oY

] .
separctor i———l MaJsUr amen t_typu—l

——{ megsure_window apec }

CHANN® | )——l channel_number {

FUNCL Ton func_humber |——

h&hry)—-| memonumber }——)

BOURce?

()
-
o comna]

system <
sty

[asperator »{EOI ON LAST DATA BYTE ) -]

LF

®

jé) ©

L Iy

| apace § —
Figure 8-1. Measure Subsystem Svntax Diagrams

Measure Subsystem
B-4



mecaurement_typs

SVITR
= ALL? }

! otrevelan L
DUTYeycle?

{ NWIDth? }

- OVERahant? )
= OVER=hoOL? }
PERiod? }

T e

#~ PREShoat? )
{ PWIDth?

e/
-»{ RISE?

g mal

= TOPBase? }

a={VAVeroge?)

B111/7004

Figure 8-1. Measure Subsystem Syntax Diagrams (continued)

Measure Subsystem
85



X

—{ EETAH.H space }-—.-Luturt_.urﬂ
—{ EETOR space ni.ﬂp_nrg_JI
—-(kPBASC‘)—-l spoce H pbose_org JI
eRAse?
|—={ PBASet
—I-{ PTOP spoes ptoparg |

PTORP?

e ToEL to7 }
o ) e[ —
—-(m‘
—-‘(@_‘-[ spoce H tatap_org { .
—e={ TETORY }

—@-{ IPECHH tvolt_org I—.C}-I tdqo_nwblr}-@——
e VDEL o7 }
| Vaarkaraat }
{mELotivele] spoce f———n rroinry }
apace I—.-I v:tnp.ﬂrq}
()
L-—Cwnu?}——-{ spoca |—-—-{ vilme_org HB umm: .

Figure 8-1. Measure Subsystem Syntax Diagrams (continued)

Measure Subsystem
B-6



CHANNEL__NUMBER = An integer, 1, 2, 3, or 4.

EDGE_NUMBER = An integer, 1 through 2000 and -1 threngh —2000.
ESTART__ARG = An integer, 1 through 2000 and -1 through —2000.

ESTOP_ARG = An integer, 1 through 2000 and -1 through - 2000.

FUNC_NUMBER = An integer, 1 or 2.

MEM__NUMBER = An integer, 1 through 8.

PBASE__ARG = An integer, -25 through 125,

PTOP_ARG = An integer, -25 through 125.

TSTART_ARG = A real number. The range of this argument depends on the sweep speed.
TSTOP_ARG = A real number. The range of this argument depends on the sweep speed.
TVOLT_ARG = A real number that is the time at a specified voltage crossing.
VREL_ARG = An integer, 0, 10, 20, 50, 80, 90, or 100.

VSTART__ARG = A real number €2 X voltage range.

VSTOP__ARG = A real number €2 X voltage range.

VTIME_ARG = A real number that 1s within the horizontal display window.

Figure 8-1. Measure Subsystem Syntax Diagrams (continued)
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MEASure

A
MEASure command/query .

The MEASURE command selects the MEASURE subsystem as the
destination for the MEASURE subsystem commands. When this
command 1s sent, no measurements are made.

The MEASURE query responds with selected measurement
parameters. Again, no measurements are made when this query is
sent. The values returned are the current values (from the previous
measurement} of the parameters,

Command Syntax: MEASure
Example; OUTPUT 707,“MEASURE"
Query Syntax: MEASure?

Returned Format: [MEASurekCR><LF>
{SOURce[CHANDel}< NR1>|[FUNCHionl<NR1>[[MEMoryl<NR1><CR><LF> .
Repeat {ON | OFFI><CR><LF>
[VDELtal< NR3><CR><LF>
[VSTArt<NR3><CR><LF>
[VSTOpcNR3><CR ><LF>
[TDELtal<NR3><CR><LF>
[TSTArtl<NR3><CER><LF>
[TSTOpl<NR3><CR>=LF>
[PBASe}<NR3><CR><LF>
[PTOP}NR3><CR><LF>

Example: DIM Mea${200]
QUTPUT 707 “E01 ON HEADER ON™
OUTPUT 707,“MEASURE?
ENTER 707 USING “-K";Mea§
PRINT USING “K";Mea$

Measure Subsystem
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ALL?

ALL? query

The ALL query makes a set of measurements on the displayed
signal and buffers the measurement results for output over the
HPIB. The measurement results are displayed on the CRT if the
Measure menu is selected.

For & measurement to be made, the portion of the waveform required
for the measurement must be displayed. Measurements are made on
the first (left most} displayed waveform. As & general rule, the sweep
speed should be set as fast as possible with one complete cyele on
the display. This is to obtain the best possible accuracy for the
measurement.

If & parameter cannot be measured, the instrument responds with
1.00000F + 38 for that measurement result. All parameters that can
be measured will have the correct value as the measurement result.

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

Measure Subsystem
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ALL?

Query Syntax: ALL?

Returned Format: [FREQuencykNRI<CR>LF> .
[PERiod}NR3><CR><LF-
[PWIDth<NR3><CR><LF>
[NWIDth < NR3><CR><LF>
[RISEKNR3><CR><LF>
[FALL}<NR3><CR><LF>
[TOPBaselNR3><CR><LF>
[VPPKNR3><CR>~LF>
[PREShootlkKNRI><CR><LF>
[OVERsheot K NR3><CR><LF>
[DUTYcyelelNRI»<CR><LF>
[VRMSkNRI»<CR>~LF>
[VMAX KNR3><CR><LF>
[VMINKNRI<CR><LF>
[VTOPKNR3>»<.CR><LF>
[VBASe}NRI~CR><LF>
[VAVerageKNRI><CR><LF>

Example: DIM All$[500]
OQUTPUT 707,"EOI ON*
OUTPUT 707;"ALL™"
ENTER 707 USING “-K";All$
PRINT USING “K™;All8

Note

These values could be returned to numeric variables
instead of the string varighble as shown. If & numeric
variable is used, the headers are ignored by the controller.

Measure Subsystem
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CURSor?

. CURSor? query

The CURSOR guery returns the time and voltage values of the
specified marker ag an ordered pair of time/voltage values,

If delta is specified:

» the instrument returns the value of delta V and delta T.
If start is specified:

* the positions of VMarker 1 and the start marker are returned.
If stop is specified:

¢ the positions of VMarker 2 and the stop marker are returned.

Query Syntax: CURSor {DELTa | STARt | STOP}?
Returned Format: ([CURSorktime> <voltages><CR><LF>

<time> :.= delta fame or stert time or stop time

. <voltage> == delta voltage or V(1) voltage or V(2] voltage

Exemple: OUTPUT 707;“MEAS SOURCE CH1"
OUTPUT 707,“CURSOR START?"
ENTER 707, Tre, Vit
PRINT Tme, Vit

Measure Subsystem
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DUTYcycle? | DUT?

.
DUTYcycle? | DUT? query .

The DUTYCYCLE query measures and outputs the duty cycle of the
displayed signal. The value returned for duty cycle is a percentage,
The positive pulse width and the period of the displayed signal are
measured, then the duty cyele is calculated. The duty cycle is
calculated using the following formula:
duty eycle = {+pulse width/period) X 100
Query Syntax: {DUTYcycle | DUT}?
Returned Format: [DUTYeyclel<value><CR><LF>

<value> = percentage of +pulse width to period
{exponential - NR3 format}

Example: OUTPUT 707, DUTYCYCLE?"
ENTER 707.Dut
FRINT Dut

Measure Subsystem
B-12



. ESTAr

Command Syntax:

Example;

Query Syntax:

Returned Format:

Example:

ESTArt

command/query

" The ESTART command causes the instrument to position the start

marker on the specified edge and slope of the displayed waveform.
The start marker is positioned where VMarker 1 intersects the
waveform. The desired edge is specified by sending an integer value
after the command name. If a positive integer is sent, the
oscillosecope will place the start marker on a positive-going waveform
edge. If a negative integer is sent, the start marker will be placed on
a negative-going waveform edge.

If the VMarker 1 does not intersect the waveform as specified, the
error message “‘Edges required for measurement not found” is
displayed.

The ESTART query responds with the currently specified edge.
ESTArt<edge>
<edge> ;=ungn and number

(if a positive value is sent, the + sign may be omitted or a space
may be used)

OUTPUT 707,“ESTART 2"

This example places the start marker at the second positive-going
intersection of the waveform and VMarker 1.

ESTArt?

[ESTARTKvalue><CR><LF>
<value> : = [ep | -}specified edge number
linteger - NR1 format)

OUTPUT 707,“ESTART?
ENTER 707;Estart
PRINT Estart

Measure Subsystem
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ESTOp

ESTOp command/query .

The ESTOP command causes the instrument to position the stop
marker on the specified edge and slope of the displayed waveform.
The stop marker is positioned where VMarker 2 intersects the
waveform. The desired edge is specified by sending an integer value
after the command name. If a positive integer is sent, the
oscilloscope places the stop marker on a positive-going waveform
edge. If a negative integer is sent, the stop marker is piaced on a
negative-going waveform edge.

If VMarker 2 does not intersect the waveform as specified, the error
message “Edges required for measurement not found™ 18 displayed.

The ESTOP query responds with the currently specified edge.

Command Syntax: ESTOP<edge>

<edge> ::x gign and number .

(if a positive value is sent, the + sign may be omitted or a space
may be used)

Example: OUTPUT 707;"ESTOP-2"

This example places the stop marker at the second negative going
intersection of the waveform and VMarker 2.

Query Syntax: ESTOP?
Returned Format: [ESTOPXvalue><CR><LF>

<velue> : = {gp | .}opecified edge number
{integer - NR1 format)

Example: OUTPUT 707;ESTOP?
ENTER 707 Eetop

PRINT Estop .

Measure Subsystem
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FALL?

Query Syntax:

Returned Format:

Example:

FALL?

query

The FALL query causes the instrument to measure and output the
falltime of the first displayed falling edge. Falltime is measured
between the 10% and 90% points of the falling (negative-going) edge
To obtain the best possible measurement accuracy, set the sweep
speed as fast as possible while leaving the falling edge of the
waveform on the display. The falltime is caleulated using the
following formula:

falltime = time at 10% point - time at 90% point.

FALL?
[FALL}<value><CR><LF>

<valpe> e (zme in seconds betweer 10% and 0% voltage points
{exponential - NRS format)

OUTPUT 707,“FALLY"
ENTER 707;Fall
FPRINT Fall

Measure Subsystem
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FREQuency?

FREQuency? guery .

The FREQUENCY query measures and outputs the frequency of the
first complete cycle on screen using the 50% levels. The algorithm
used is:

if first edge on screen is rising
then
frequency = lAtime at second rising edge
- time at first rising edge)
else
frequency = 1{time at second falling edge
- time at first falling edge)

Query Syntax: FREQuency”

Returned Format: [FREQuencykivalue><CR><LF>

<vglue> == frequency in Hertz
{exponential - NR3 format)
Example: OQUTPUT 707,“FREQuency™
ENTER 707 Freq
PRINT Freq

Measure Subsystem
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NWIDth?

T
NWIDth? query

The NWIDTH query measures and outputs the width of the first
negative pulse on screen using the 50% levels, The algorithm used
is:

if the first edge on sereen is rising
then
width = (time at second rising edge
- time at first falling edge)
else
width = (time at first rising edge
- time at first falling edge)

Query Syntax: NWIDth?

Returned Format: ({NWIDthi<value><CR><LF>

<value> ;= negative pulee width in seconds
lexponential - NR3 format)

Example: OUTPUT 707;"NWIDTH?"
ENTER 707;Nwid
PRINT Nwd

Measure Subsystem
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OVERshoot?

"
OVERshoot? query .

The OVERSHOOT query measures and outputs the overshoot of a
selected signal. Overshoot measures the first edge on screen using
the following algorithm:

if the first edge on acreen is rising
then
overshoot = Vmax - Viop
else
overshoot = Vbase - Vmin

Query Syntax: OVERshoot?
Returned format: [OVERshostlcvalue»<CR><LF>

<value> ;= overshoot in volts
texponential - NR3 format)

Example: OUTPUT 707,“OVERSHOOT?" .
ENTER 707;0ver
PRINT Ower

Measure Subsystem
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PBASe

Command Syntax:

Exzample:

Query Syntax:

- Returned Format:

Example:

PBASe

command/query

The PBASE command sets VMarker 1 to a percentage of the last
established position of the voltage markers. For example, after a
TOPBASE operation, VMarkerl would be located at the base (0%) of
the signal and VMarker2 at the top (100%) of the signal. If a PBASE
30 command is executed, VMarkerl is moved to the 30% level of the
signal. The range of the argument for this command is an integer
from —25 to 125. This command also sets the Preset Levels control
on the front panel to Variable.

The PBASE query returns the current value of the PBASE setting.

PBASe<value>

<value> ! = 25% to 125%
OUTPUT 707,“PBABELO"
PBASE?
[PRBASER value><CR><LF>

<value> :rm V(1) setting in percent of top-hage
(integer - NR1 format}

QUTPUT 707.PBASE?
ENTER 707:Pbase
PRINT Pbase
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PERiod?

|
PERIiod? query .

The PERIOD command measures and outputs the period of the first
compiete cycle on screen. The period is measured at the 50% voltage
level of the waveform. The algorithm for this measurement is;

if the first edge on screen is rising
then
period = (time at second rising edge
- time at first rising edge)
else
period = ({time at second falling edge
- time at first falling edge)

Query Syntax: PERiod?
Returned format: [PERisdikvalue><CR><LF>

<value> :'= waveform period in seconds
{exponential - NR3 format) .

Example: OQUTPUT 707,“PERIOD?"
ENTER 707;Period
PRINT Peried

Measure Subsystem
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PREShoot?

Query Syntax:

Returned Format:

Ezample:

PREShoot?

query

The PRESHOOT query measures and cutputs the preshoot of the
selected signal. Preshoot measures the first edge on sereen using the
following algorithm:

if the first edge on screen is rising
then
preshoot = Vbase - Vmin
else
preshoot = Vmax - Viop

PREShoot?
[PREShoot]<value><CR ><LF>
<value> ;= preshoot 1n volts

(exponential - NR3 format)

OUTPUT 707;“PRESHOOT?"
ENTER 707;Pres
FPRINT Pres

Measure Subsystem
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PTOP

PTOP command/query .

The PTOP command sets VMarker2 to a percentage of the last
established position of the voltage markers. For example, after &
TOPBASE operation, VMarkerl would be located at the base {(0%) of
the signal and VMarker2 at the top (100%) of the signal. If a PTOP
70 command is executed, VMarker2 1s moved to the 70% level of the
signal. The range of the argument for this command is an integer
from —25 to 125. This command also sets the Preset Levels contrel
on the front panel to Variable.

The PTOP query retwrns the current value of the PTOP setting.

Command Syntax: PTOP<value>
<value> 1= -25% to 125%
Example: OUTPUT 707,"PTOP30" .
Query Syntax: PTOR?
Returned Format: [PTOPKvalue><CR><LF>

<value> ::= V(2) selting in percent of top-base
tinteger - NR1 format)

Example: OUTPUT 707;PTOP?
ENTER 707;Ptop
PRINT Ptap

Measure Subsystem
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. PWIDth?

Query Syntax:

Returned Format:

Example;

PWIDth?

query

The PWIDTH query messures and outputs the width of the first
displayed positive pulse Pulse width is measured at the 50% voltage
level. The algorithm for this measurement is:

if the first edge on screen is falling
then
width = {time at second falling edge
- time at first rising edge)
elge
width = (time at first falling edge
- time at first rising edge)

PWIDth?
[PWIDthj<value><CR><LF>

<value> = width of positive pulse in pectnds
{exponential - NR3 format)

OUTPUT 707,“PWIDTH™
ENTER 707:Pwad
PRINT Pwid

Measure Subsystem
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REPeat

]
REPeat command .

The REPeat command enables a continuous measurement funetion.
If the REPeat function is ON, the oscilloscope updates the last
measurement selected apporximately each second. The REPeat
function must be turned off to disable it.

When REPeat is turned on the oscilloscope will continuously update
the displayed measurements. Only one set of measurements will be
returned to the controller.
Command Syntax: REPeat {ON | OFF}
Returned Format: [REPeat] {ON | OFF}<CR><LF>

Example: OUTPUT 707,*"REPEAT OFF"

Measure Subsystem
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RISE?

Query Syntax:

Returned Format:

Example:

RISE?

query

The RISE query measures and outputs the risetime of the first
displayed rising (positive-going) edge. To obtain the best possible
measurement accuracy, set the sweep speed as fast as possible while
leaving the leading edge of the waveform on the display. The
risetime is determined by measuring the time at the 10% and 90%
voltage points on the rising edge, and then the rise time is
calculated using the formula:

risetime = (time at 80% point - time at 10% point)

RISE"
[RISEK value ><CR><LF>

<value> ;= rige time 1n seconds
lexponential - NR3 format)

QUTPUT 707;“RISE?"
ENTER 707:Rise
PRINT Rise
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SOURce | SRC

SOURce | SRC

Measure Subsystem
8-26

command/query .

The SOURCE command selects the source(s) to be used for the
measurements. If the source is specified as channel I, 2, 3, or 4, that
channel will be used as the source for the MEASURE subsystem
commands.

For two source measurements, two parameters are specified after the
source command. When two sources are specified, VMarker | and
the start marker are assigned to the first specified source, and
VMarker 2 and the stop marker are assigned to the second specified
source. If the keyword DUAL is used as the measurement source,
VMarker 1 and the start marker are assigned to channel 1 and
VMarker 2 and the stop marker are assigned to channel 2.

The MEASURE commands that can be used when two scurces are
specified are: ESTART, ESTOP, TSTART, TSTOP, TDELTA, VSTART,
VSTOF, VDELTA, PBASE, PTOP, VMARKERSET, VRELATIVE, and
VFIFTY.

If two sources, or dual, have been specified, and & measurement is
made using & command that can only use one source, then the
measurement is made on the first specified source and the source
selection is changed.

Generally, in the repetitive mode, HP-IB megsurements should not
be made on live data. The waveforms should first be acquired into
the memories using the DIGITIZE command, and then
measurements should be made on the memories.

The reason for not making measurements on live data is that often
the waveforms have been cleared when a control such as time/div or
vertical offset has been changed and the controller may be so fast
that new data has not been acquired to the completion eriteria or
number of averagez desired when the measurement is made.

The SOURCE gquery returns the current source selection.



Command Syntax:

Example:

Query Syntax:

Returned Format:

Example:

SOURce | SRC

{SOURce | SRC}HIDUAL | <sourcel’ | <sourcel>, <source2>]
<sourcel> and <souree2> ;=

{CHANRell | CHANnel2 | FUNCtionl | FUNCtion2 |
MEMoryl | . . | MEMory8}

OUTPUT 707,“SOURCE CHANNEL1, MEMORYL"

{SOURce | SRC}?

[SOURce{SRCI{DUAL |<sourcel> |<sourcel>, <source2>}<CR><LF>
<sourcel> and <spurce2> - =

{CHANnell | CHANpel2 | FUNCtionl | FUNCtion2 |
MEMoryl | ... | MEMory8}

DIM Sre$[50]
OUTPUT 707;“SRC?"
ENTER 707;8re$
PRINT Srch

Measure Subsystem

8-27



TDELta?

L
TDELta? query

The TDELTA query outputs the delta time value The delta time
value 15 the time difference between the start and stop markers. No
measurement is made when this query is received by the
oscilloscope. The delta time value is the eurrent value (from previous
settings) of the delta time.

Query Syntax: TDELta?

Returned Format: [TDELtalvalue><CR><LF>

<value> ;1= time difference between start and stop marker.
texponential - NR3 format)

Example: OUTPUT 707,“TDELTA™
ENTER 707,Tdel
PRINT Tdel
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TOPBase?

Query Syntax:

Returned Format:

Example:

TOPBase?

query

The TOPBASE query returns the top-base amplitude of the displayed
signal. The top-base value is calculated using the formula:

amplitnde = Viop - Vbase

For more information on how measurements are made refer to
Appendix A.

TOPBase?

[TOFBasel<value><CR><LF>
<value> == difference between top voltage and
base voltage - dalte V value
{exponential - NR3 format)

OUTPUT 707*TOPBASE™
ENTER 707, Topb
PRINT Topb
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TSTArt

TSTArt command/query .

The TSTART command moves the start marker to the specified time
with respect to the trigger time. The specified time can be a positive
or negative number. Tt set the value to a positive value, either a +
or <sp> can be used. To set the value to 2 negative value, a - sign
must be sent with the number. The range for this value is -100,000
seconds to 100,000 seconds.

The TSTART query returns the start marker position.

Note

The short form of this command does not follow the

defined convention. The short form “TST" is the system

command for TEST, therefore be careful not to send this

form for the TSTART command. .

Command Syntax: TSTArt<start marker time>
<start marker timme> ;= time at start marker in seconds
Example: OUTPUT 707;“TSTArt -.001"
Query Syntax: TSTArt?
Returned Format: [TSTArtkvalue><CR><LF>
«<value> : = time at start marker in seconds
{exponential - NR3 format)
Example: OUTPUT 707;“TSTART?"

ENTER 707,Tsta
FRINT Tsta
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. TSTOp

Command Syntax:

Example:

Query Syntax:

Returned Format:

Example:

TSTOp

command/query

The TSTOP command moves the stop marker to the specified time
with respect to the trigger time. The specified time can he a positive
or negative number. To set the value to a positive value, either a +
or <sp> can be used. To set the value to a negative value, a - sign
must be sent with the number. The range for this value is -100,000
seconds to 100,000 seconds.

The TSTOP query returns the Stop marker position.

Note

The short form of this command does not follow the
defined convention. The short form “TST" is the system
command for TEST, therefore be careful not to send this
formn for the TSTOP command.

TSTOp<stop marker time>
<gtop marker time> ::= time at stop marker in seconds

QUTPUT 707;“TSTOP -1.0E-6"
TSTOp”
[TSTOpkvalue><CR><1F>

<value> = time at stop marker 1n seconds
lexponential - NR3 format)

OUTPUT 707;*TSTOP?"
ENTER 707;Tsto
PRINT Tsto
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TVOL?

P
TVOLt? query .

When the TVOLt query is sent, the displayed signal is searched for
the defined voltage level and transition. The time interval between
the trigger event and this defined occurrence is returned as the
response o this query.

The <voltage> can be specified as a negative or positive voltage. To
specify a negalive voltage, use a — sign. The sign of <slope>> selects
a risingl +) or falling{ -} edge.

The magnitude of <occurrence> defines the occurrence to be
reported. For example, if <slope> 1s positive and <occurrence> 15 set
to three, the third time the waveform croasses the specified voltage
level in the positive direction will be found. Once this voltage
crossing 1s found, the oscilloscope will output the time at that
crossing 1n seconds, with the trigger point (fime zero) as the
reference.

If the specified crossing cannot be found, the oscilloscope outputs .
1.00000E38, This would happen if the waveform does not cross the

specified voltage, or if the waveform does not cross the specified

voltage the specified number of times in the specified direction on

the screen.

Query Syntax: TVOLt<voltage> <slope><occurrence>?
<voltage> ;.= voltage level the waveform must cross; this can be a
positive or negative voltage
<slopel> = direction of waveform when <voltage> is crossed;
rising (ep or +} or fallingi —)
<occurrence> &, « nurober of crossing to be reported; {if one, first crossing
is reported, if two, second crossing is reported, etc)

Returned Format: [TVOLiktme><CR»<LF>
<fime> .= time in seconds of specified voltage crossing
lexponential - NR3 format)

Example: OQUTPUT 707TVOLT - .250,+3?" .
ENTER 707,Tvolt
PRINT TValt
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VAVerage?

. VAVerage?

query

The VAVERAGE query finds and outputs the average voltage of the
first cycle of the displayed signal. If a complete cycle is not present,
the instrument will average the data points on screen.

Note

The measurement is made with the points available on
the display. If a complete cycle is not displayed, the value
returned will NOT be a true average voliage for the
waveform. However, it will be the average of the displayed

points,

Query Syntax: VAVerage?
. Returned Format: [VAVeragelvalue><CR><LF>

<valuie> .= gverage value of displayed data points in volts
texponentiel - NRS format}

Example: OUTPUT 707;“VAVERAGE?"
ENTER 707;Vave
PRINT Vave
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VBASe?

VBASe? gquery

The VBASE query measures and outputs the voltage value at the
base of the waveform.

Query Syntax: VBASe?
Returned format: [VBASekvalue><CR><LF>

<value> ::m voltage at base of selected waveform
{exponential - NR3 format)

Exampie: OUTPUT 707;“VBASE™
ENTER 707 Base
PRINT Base
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VDELta?

R
. VDELta? query

The VDELTA query outputs the delta voltage between VMarker 1
and VMarker 2. No measurement is made when the VDELTA query
is received by the oscilloscope, The delta voltage value that is output
is the current value. This is the same value as the front panel

delta V.

VDELta = voltage at VMarker 2 - voltage at VMarker 1

Query Syntax: VDELta?
Returned Format: [VDELtal<values<CR><LF>

<value> .:= delta V value in volts
iexpunential - NR3 format!

Example: QUTPUT 707,“VDELta?"
. ENTER 707:Vael
PRINT Vel
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8-35



VFIFty

I
VFIFty command .

The VFIFTY command instructs the oscilloscope to find the top and
bage values of the specified waveforms, then place the voltage
markers at the 50% voltage point on the specified sourceis).

If only one source has been specified with the source command, the
VFIFty command sets both voltage markers (VMarker 1 and
VMarker 21 to the 50% voltage level on that source.

If two sources are specified with the source command, Vmarker 1 is
set to the 5% level of the first specified source and Vmarker 2 is set
to the 50% level of the second specified source.

Command Syntax: VFIFty
Example: OUTPUT 707;“VFIFTY" .

Measure Subsystem
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VMArkerset

Command Syntax:

Example:

VMArkerset

command

The VMARKERSET command corresponds to the Auto Leve] Set key
in the Delta V menu. This cornmand moves both of the valtage
markers (VMarker 1 and 2) to the values determined by the
VRELATIVE command or PTOP and PBASE commands.

If a PBASE or PTOP command was sent, then VMarker 1 is set to
value determined by the PBASE command and VMarker 2 is set to
the value determined by the PTOP command.

If the VRELATIVE command was sent, then VMARKER1 and
VMARKER2 are set to the values determined by the VRELATIVE
percent levels,

VMArkerset

QUTPUT 707;"SOURCE CHAN 1"
OUTPUT 707;“VMARKERSET"

Measure Subsystem
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VMAX

VMAX? query .

The VMAX query measures and outputs the absolute maximum
voltage present on the selected waveform.

Query Syntax: VMaX®

Returned Format: [VMAXkvalue><CR><LF>
<vajue> = maximum voltage of selected waveform.
{exponential - NR3 format)

Example: OUTPUT 707,“VMAX?"
ENTER 707;Vmax
PRINT Vmax

Measure Subsystem
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VMIN

VMIN? query

The VMIN query measures and outputs the absolute minimum
voltage present on the selected waveform.

Query Syntax: VMIN?
Returned Format: [VMINIvalue><CR><LF>

<value> ::= munimum voltage value of the selected waveform.
texponential - NR3 format)

Example. OUTPUT 707,"SOURCE CHAN 1"
OUTPUT 707,“VMIN?”
ENTER 707,Vmin
PRINT Vmin

Measure Subsystem
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VPP?

VPP? query .

The VPP guery measures the maximum and minimum voltages for
the selected source, then calculates the peak to peak voltage and
outputs that value. The peak to peak voltage {Vpp) is calculated
using the formula:

Vpp = Vmax - Vmin
where Vmax and Vmin are the maximum and minimum voltages
present on the selected source.
Query Syntax: VFPP?
Returned Format: [VPPKvalue><CR><LF>

<value> : = peak to peak voltape of the selected waveform.

texponential - NR3 format) .

Example: OUTPUT 707,“SOURCE CHAN 2"
OUTPUT 707,“VPP?”
ENTER 707;Vpp
PRINT Vpp

Measure Subsystem
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VRELative

P
VRELative

command/query

The VRELATIVE command moves the voitage markers to defined
percentage points of their last established positions. For example,
after a TOPBASE operation, VMarker 1 would be located at the base
(0%} of the signal and VMarker 2 at the top (100%} of the signal. If
VRELATIVE 10 (or 90) command was executed, VMmarker 1 is
moved to the 10% level and VMarker 2 is moved to the 80% level
the signal. VREL 100 would move the markers back to their original
locations, VREL 50 would move both markers to the 50% point of
their original positions. The values that can be used with this
command are:

0 moves VMarker 1 to 0% and VMarker 2 to 100%
10 moves Vmarker 1 to 10% and VMarker 2 to 80%
20 moves Vmarker 1 to 20% and VMarker 2 to 80%
50 moves both markers to 50%

80 moves VMarker 1 to 20% and VMarker 2 to 80%
90 moves Vmarker 1 to 10% and VMarker 2 to 90%
100 moves VMarker 1 to 0% and VMarker 2 to 100%

The VRELATIVE command corresponds to the Preset Levels key in
the Delta V menu. The variable mode is set by executing the PTOP
or PBASE commands,

Note

The markers can only be set te four defined positions with
this command. Any value will be accepted, however the
markers are set to the nearest defined value, As an
example, sending “"VREL 15" sets VMarker 2 to 20% and
VMarker 1 te 80%.

The VRELATIVE query returns the current relative position of the
markers.

Measure Subsystem
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VRELative

Command Syntax: VRELative<percent>
<percent> .= [0 | 10| 20 | 50 } 80 | 80 | 100}

Example: OUTPUT 707;“VRELative 20"
Query Syntax: VRELative?

Returned Format  [VRELativekvalue>
<value> ;= marker position 1n percent{0 | 10 | 20 ] 50}
{integer - NR1 format)

Example: OUTPUT 707;"SOURCE CHAN 2"
OUTPUT 707;“VREL?*
ENTER 707, Vrel
PRINT Vrel

Measure Subsystem
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VRMS?
o

Query Syntax:

Returned Format:

Example:

VRMS?

query

The VRMS query measures and outputs the RMS voltage of the
selected waveform. The RMS voltage is computed over one complete
period using the following formula:

1=
wm=[ jfE:“]l&
=1

Where there are n time buckets in one period and V,is the voltage
at bucket j in the time pericd. Since it is rare for a period to fall
precisely within an integral number of time buckets, the algorithm
rounds to the nearest time bucket at the beginning and end and
uses these as limits,

VEMS?
[VEMSl<cvalue><CR><LF>

<value> := rma voltage of displayed waveform
(exponential - NR3 format)

QUTPUT 707;“VRMS?™
ENTER 707 Vrms
PRINT Vrms

Measure Subsystem
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VSTArt

VSTArt command/query .

The VSTART command moves VMarker 1 to the specified voltage.
The range of values is -1000 V to +1000 V with a probe attenuation
factor of x1..

The VSTART query returns the current voltage level of voltage
marker 1.

Command Syntax: VSTArt<voltage>
<voltage> := between 1000 V and +1000 V
Example: OUTPUT 707,"VSTART -.01"
Query Syntax: VSTArt?
Returned Format: [VSTArtlcvalue><CR><LF> .

<value> : = voltage a8 Vmarker 1
texponential - NR3 format)

Example: OUTPUT 707,“VSTART?
ENTER 707 Vsta
PRINT Vata

Measure Subsystem
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. VSTOp

Command Syntax:

Example:

Query Syntax:

. Returned Format:

Example:

VSTOp

command/query

The VSTOP command moves VMarker 2 to the specified voltage. The
range values for the marker setting is -1000 V to +1000 V with a
probe attenuation factor of x1..

The VETOP query returns the current voltage level of voltage
marker 2,

VETOp<voltage>
<voltage> ' e between +1000 V gnd -1000 V,
OUTPUT 707,“VSTOP .17
VSTOp?
[VETOplvalue><CR><LF>

<value> = voltage at Vmarker 2
texponential - NR3 format)

OUTPUT 707;“VSTOF?"
ENTER 707;Vstop
PRINT Vatop

Measure Subsystem
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VTIMe?

VTIMe? query .

The VTIME guery returns the voltage at a specified time. The time
is referenced to the trigger event and must be on screen. The
specified time may be — or + (before or after the trigger event).
This command functions on single valned waveform records only. If
the time with respect to the trigger event is off screen, 1.00000E38
will be returned.

Query Syntax: VIIMe<time>?

Returned Format: [VTIMekvalue><CR><LF>
<value> = voltage at specified time
(exponential - NRS format!

Example: OQUTPUT 707;“VTIME -.0017"
ENTER 707;Vtim
PRINT Vitim

Measure Subsystem
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VTOP?

Query Syntax:

Returned format:

Example:

VTOP?

Query

The VTOP query returns the voltage at the top of a waveform.

VTOF?
[VTOPKvalue><CR><LF>

<value> : = voltage at top of waveform
fexponential - NR3 format}

OUTBUT 707,“VTOP™
ENTER 707, Vtop
PRINT Vtop

Measure Subsystem
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System

Command

Sending
Queries

Timebase Subsystem

The TIMEBASE subsystem commands control the horizontal axis,
“X axis,” and oscilloscope functions.

The TIMEBASE subsystem must be selected prior to sending any
TIMEBASE subsystem commands or queries. This can be done by
sending a single line command “TIMEBASE" or by sending the
subsystem selector prior to another command or query. As an
example “TIMEBASE DELAY?" will select the TIMEBASE
subsystem and ask for the instrument to respond with the current
delay value,

A system command can be sent at any time while in this subsystem.
After a system command has been sent, the instrument will return
to the subsystem that was selected (in this case TIMEBASE) prior to
the system command.

In this subsystem if a query is sent followed by another query
without a controller read (ENTER) between the queries, only the
last response will be received. Although this operation is
syntactically correct, the HP 54112D does not queue query responses
in this subsystem. Therefore, the respanse to the first query will be
averwritten in the HP.IB output buffer.

See Figure 9-1 for a syntax diagram of the TIMEBASE subsystem
cormnmands.

Timebase Subsystem
9-1



TIaab

Timebase Subsystem
9-2
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Figure 9.1. Timebase Subsystem Syntax Diagram
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RANGE__ARG = A real number, 20 ns through 10 seconds.
. DELAY_ ARG = A real number, maximum depends on sweep range.
OFFSET_ARG = Same as DELAY_ ARG.

SENS__ARG = A real number, 2 ns through 1 second.

Figure 9-1. Timebase Subsystem Syntax Diagram (continued)
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TiMebase
]

TiMebase command/query .

The TIMEBASE command selects the timebase as the destination for
the TIMEBASE subsystem commands,

The TIMEBASE query responds with the settings of the TIMEBASE
subsystem,.

Command Syntax: TIMebase

Example: OUTPUT 767;"TIMEBASE"
Query Syntax: TIMebase?

Returned Format: [TIMebaselCR><LF>
[MODEKargument ><CR><LF>
[RANGe<NR3><CR><LF >
[DELay kK NR3><CR»<LF>
[REFerence kK NRI>=<CR><LF> .

Example: DIM Time${100]
OUTPUT 707,“EOI ON*
OUTPUT 707, “TIMEBASE?"
ENTER 707 USING “-K",Time$
PRINT USING “K";Time$

Timebase Subsystemn
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DELay | DLY

Command Syntax:

Example;

Query Syntax:

Returned Format:

Example:

DELay | DLY

command/query

The DELAY command sets the timebase delay. Delay is the time
interval between the trigger event and the displayed delay reference.
The displayed reference can be the right edge of the display, left edge
of the display, or center of the display.

The DELAY query returns the current delay value. The returned
short form of this command is DEL.

{DELay | DLY } <delay>
<delay>:= time in seconds from trigger to display
reference. Maximum valne depends on
TIME/DIV setting,

OUTPUT 707;“DELAY 2E-3"
{DELay | DLY}?

[DELAYKvalue><CR><LF>
<value> := time from trigger to display
reference in seconds. Display
reference 1s Right/Left/Center
(exponential - NR3 [ormat}

OUTPUT 707;“DELAY?"
ENTER 707;Del
PRINT Del

Timebase Subsystem
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MODE

MODE

Command Syntax:
Example:
Query Syntax:

Returned Format:

Example:

Timebase Subsystem
9-6

command/query

The MODE command selects the timebase mode. If the AUTOMATIC
mode is selected, the HP 541121 will provide a baseline on the
display in the absence of a signal. If a signal is present but is not
triggered, or if the signal 15 slower than 20 Hz, the display will be
unsynchronized but will not be & baseline. If the TRIGGERED mode
is selected and no trigger is present, the HP 54112D will not sweep
automatically, and the data acquired on the previous trigger will
remain on screen. The SINGLE mode causes the HP 54112D to
meke a single acquisition when the next trigger event occurs.

The MODE guery returns the current mode.

MODE {AUT(Omatic | TRIGgered | SINGle}
OUTPUT 707,“MODE SINGLE"
MODE?

[MODEKeargument><CR><LF>
<argument> = {AUTOmatic | TRIGgered | SINGle}

DIM Mede$[30]
OUTPUT 707,“MODE?
ENTER 707;Mode$
PRINT Mode$



OFFSet

Command Syntax:

Example:
Query Syntax:

Returned Format:

Example:

OFFSet

command/query

The OFFSET command sets the timebase delay. Delay is the time
interval between the trigger event and the displayed delay reference,
The displayed reference can be the right edge of the display, left edge
of the display, or center of the display.

This command performs exactly the same function as the DELay
command.

The OFFSET query returns the current delay value with a DELAY
or DEL header.

OFFSet <delay>

<delay> = time i seconds from trigger to display
reference. Maximum value depends on TIME/DIV setting.

OUTPUT 707:“OFFSET 1E-4"
OFFSet?
[DELayKvalue><CR><LF>

<velue> = tune from trigger to display
reference in saconds. Display
reference 18 Right/Left/Center
(exponential - NR3 format)

OUTPOUT 707;“QFFSET™
ENTER 707;0ffset
PRINT Offset

Timebase Subsystem
97



RANGe

RANGe

Command Syntax:

Example:

Query Syntax:

Returned Format:

Example:

Timebase Subsystem
9-8

command/query

The RANGE command sets the full scaie horizontal titme in seconds.
RANGE = 10 X SENSITIVITY. Sensitivity is the TIME/DIV value.

The RANGE query returns the current range value.

RANGe <time>
<time> ;2= 20.0 E.9 through 10 seconds
QUTPUT 707,“RANGE 1"
RANGe?
[RANGe}<time><CR><LF>

“{ime>> := full scele time (10 X TIME/DIV) in seconds
texponeztial - NR3 format)

QUTPUT 707."RANGE?"
ENTER 707;Range
PRINT Range



REFerence

REFerence command/query

The REFERENCE command sets the delay reference to the left,
center, or the right side of the screen. This command affects the next
acquisition and not the current display,

The query returns the current delay reference.
Command Syntax: REFerence {LEFT { CENTer | RIGHt}
Example: QUTPUT 707,“REFERENCE LEFT"
Query Syntax: REFerence?
Returned Format: [REFerencelargument><CR><LF>
<argument> 1= {LEFT | RIGH! | CENTer}

Example: DIM Ref${30]
OUTPUT 707 “REFERENCE™
ENTER 707 Ref$
PRINT Ref$
Note

In the real time mode, the delay reference slso controls
the position of the screen display relative to the
acquisition:
* When delay reference is left, most of the acquired
waveform follows the screen display.
¢ When delay is center, the screen display is centered in the
acguired waveform.
¢ When delay reference is right, most of the acquired
waveform preceeds the screen display.

Timebase Subsystem
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SENSitivity

SENSItivity

Command Syntax:
Example:

Query Syntax:

Returned Format:

Example:

Timebase Subsystem
9-10

command/query .

The SENSITIVITY command sets TIME/DIV. Range of the
SENSITIVITY command is 2 ns/division to 1 second/division.

The query returns the eurrent time/division.
SENSihvity <time/division>

<time/division> == 2 0E.9 through 1.0 seconds
OUTPUT 707 “SENSITIVITY 1E-7"
SENSitivity?
[SENSitivitylvaine ><CR><LF>

<value> 1= tine/division in seconds
lexsponential - NR3 format)

QUTPUT 707 “SENSITIVITY?" .
ENTER 707,5ens
PRINT Sens
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Trigger Subsystem

The commands in the TRIGGER subsystem are used to define the
conditions for a trigger. This instrument provides five trigger modes:
EDGE mode, PATTERN mode, EVENT DELAY mode, TIME DELAY
mode, and STATE mode,

In edge mode each trigger source has an associated LEVEL, SLOPE,
and PROBE attenuation factor which are used when it is selected as
B trigger source. These levels and probe attenuation factors are
applicable to other modes, however the slope will depend on the
particular mode used.

The SOQURCE, ENABLE, and PATH commands are related in that
they select the source for commands like LOGIC or LEVEL, however
each is used in e slightly different way. The SOURCE command is
used to specify the trigger source for the EDGE, STATE, TDLY (time
delay), and EDLY (event delay) modes. This is the source that
generates the trigger. The ENABLE command 15 used in the STATE,
TDLY (time delay} and EDLY (event delay} modes to specify the
source that is used to qualify the trigger. The PATH command is
used in the PATTERN and STATE modes to select a pattern element

for setup.

Each individual trigger mode keeps track of the last referenced
source and it is this source that is addressed by any SLOPE, LOGIC,
etc commands when that mode is re-entered.

The TRIGGER subsystem must be selected prior to sending any
trigger subsystem commands or queries. This can be done by sending
a single line command “TRIGGER” or by sending the subsystem
selector prior to the other command or query. As an ezample
“TRIGGER SOURCE CHAN 3 LEVEL?” will select the TRIGGER
subsystem and request the HP 54112D te output the TRIGGER
LEVEL for CHANNEL 3.

Trigger Subsystem
10-1



System
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Trigger Subsystem
10-2

A system command can be sent at any time while in this subsystem.
After a system command has been sent, the instrument will return
to the subsystem that was selected (in this case TRIGGER) prior to
the system command.

In this subsystem, if & query is sent followed by another query
without a controller read (ENTER) between the queries, only the
last response will be received. Although this operation is
syntactically eorrect, the HP 54112D does not gqueue guery responses
1n this subsystem. Therefore, the response to the first query will be
overwritten in the HP-IB output buffer.

See Figure 10-1 for trigger subsystem syntax diagram.
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Figure 10-1. Trigger Subsystem Syntax Diagrams
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Figure 10-1. Trigger Subsystem Syntax Diagrams (continued)
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CHANNEL_NUMBER = A real number, 1, 2, 3 or 4.
DEVENT_ARG = A real number, specifying the number of trigger events to delay.
DTIME_ARG = A real number, specifying the delay time in seconds.

LEVEL_ARG = A real number, specifying the trigger level setting in volts. The range is
determined by the sensitivity value of that source.

PROBE__ARG = A real number, specifying the probe attenuation for the current trigger
source.

TRIG 5 = Command specifying external trigger as a source.

Figure 10-1. Trzgger Subsystem Syntax Diagrams (continued)
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TRIGger

Command Syntax:
Example:
Query Syntax:

Returned Format:

TRIGger

command/query

The TRIGGER command selects the TRIGGER subsystem as the
destination for the TRIGGER subsystern commands that follow.

The TRIGGER query responds with the subsystem parameters for
the currently selected trigger mode.

TRIGger

OUTPUT 707,“TRIGGER”
TRIGger?

TRIGger

MODE EDGE<CR><LF>
SLOPe<argument><CR><LF>
S0URce<path name ><CR><LF>
PROBe<NR1><CR><LF>
LEVel<NR3><CR><LF>

TRIGger

MODE PATtern<CBR><LF>
CONDition<argument><CR><LF>
PATH<path name 1><CR><LF>
PROBe<NR3><CR><LF>
LEVel<NR3><CR><LF>
LOGie<argument ><CR><LF>
PATH<path name 2><CR><LF>
PROBe<NR3><CR><LF>

LEVel <NRI><CR><LF>
LOGic<argument ><CR><LF>
PATH<path name 3><CR><LF>
PROBe<NR3><CR><LF>
LEVel<NRI><CR><LF>
LOGie<argument =~ CR><LF>

Trigger Subsystem
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TRIGger

Returned Format:
(continued)

Trigger Subsystem
10-12

PATH<path name 4><CR><LF>
PATH<path name 5><CR><LF>
PROBe<NR3><CR><LF>
LEVel<NR3><CR><LF>
LOGie<arpument><CR><LF>

COUPling<argument><CR><LF>

TRIGger

MODE STATe<CR><LF>
CONDition<argument><CR><LF>
PATH<path name 1><CR><LF>
PROBe<NR3><CE><LF>
LEVel<NR3»CR><LF>
LOGie<ergument><CR><LF>
PATH<path name 2><CR><LF>
PROBe<NR3><CR><LF>
LEVel<NR3>»<(R><LF>
LOGic<argument>CR~LF>
PATH<path name 3><CR><LF>
PROBe<NR3><CR><LF>
LEVel<NR3><CR><LF>
LOGie<argument>CR>1F>
PATH<path name 4><CR><LF>
PROBE<NR3><CR><LF>
LEVEL<NR3><CR><LF>
LOGIC<argument><CR><LF>
SOURce<path name 4><CR><LF>
PROBe<NR3><CR><LF>
LEVel<NR3><CR><LF>
SLOPe<argument><CR><LF>

TRIGger

MODE TDLY<CR»<LF>
ENABle<path name 1><CR><LF>
PROBe<NRI><CR><LF>
LEVel<NR3><CR><LF>
SLOPa<argument >=CCR>LF>
DELay<NR3><CR><LF>
SOURce<path name 2Z><CR><LF>



Returned Format:
(continued)

Example:

TRIGger

PROBe<NR3><CR><LF>
LEVel<NRI><CR><LF>
SLOPe<argument ><CR>LF>

TRIGger

MODE EDLY<CR><LF>
ENABle<path name 1><CR><LF>
PROBe<NR3I><CR><LF>
LEVel<NR3><CR><LF>
SLOPe<argument><CR><LF>
DELay<NR1><CR><LF>
SOURce<path name 2><CHR><LF>
PROBe<NR3><CR><LF>
LEVel<NRI><CR><LF>
SLOPe<argument><CR><LF>

DIM Trg[2000]

OUTPUT 707;“EOI CN”

OUTPUT 707:“TRIGGER®"

ENTER 707 USING "-K" Tng}
FRINT USING “K";TRIG$ CONDition

Trigger Subsystem
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CONDition

CONDition

Command Syntax:

Example:
Query Syntax:

Returned Format:

Exzample:

Trigger Subsystem
10-14

command/query
The CONDITION command/query is valid only when the trigger
mode is PATTERN or STATE. In the PATTERN mode, it specifies
whether the trigger is generated on entry to the specified logic
pattern or when exiting the specified logic pattern. If TRUE is
selected, duration is used as the qualifier for the PATTERN.

In the STATE mode, 1t specifies whether the trigger 1s generated
when the pattern is present (true) or not present {false),

The CONDITION query returns the currently selected condition.

CONDition<argument>
<argument>PATTERN mode) == {ENTER | EXIT | TRUE}
<grgument¥STATE model == {TRUE | FALSE}

OQUTPUT 707 “CONDITION EXIT”
CONDition?

[CONDution][ENTER | EXIT | TRUE} (PATTERN mode)
[CONDitien]{FALSE | TRUE} (STATE mode)

DIM Cond$(30]

OUTPUT 707,“CONDITION?”
ENTER 707,Cond$

PRINT Cond$



DELay | DLY

Command Syntax;
Example:

Query Syntax:

Returned Format:

Example:

DELay | DLY

command/query

The DELAY command/query is valid only in the events delay (EDLY)
or time delay (TDLY) modes. In the time delay mode, this command
specifies the delay in seconds. In the events delay mode, this
command specifies the number of trigger events.

The DELAY query returns the delay for the current mode.

{DELgy | DLY} {<events> | <time>}
<events> = pumber of tngger events to delay
<hyme> = time of delay in seconds

OUTPUT 707;"DELAY 10"
{DELzy | DLY}?

[DELayl{<events> | <time>}<CR><LF>
<events> : = pumber of events the trigger i3 delaved
{integer - NR1 format)

<time> :.= amount of time the trigger is delayed in seconds
lexponential - NR3 format)

DIM Delay§{30)
OUTPUT 707;"DELAY?"
ENTER 707;Delay$
FRINT Delay$

Trigger Subsystem
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ENABle

ENABle

Command Syntax:
Example:
Query Syntax:

Returned Format:

Example:

Trigger Subsystem
10-16

command/query

The ENABLE command/query is valid in the PATTERN, STATE,
TDLY, OR EDLY modes. It 15 used to specify the source that is to be
used as the trigger enable. Once this is specified it is also the source
for subsequent SLOFE and PROBE commands.

The ENABLE query returns the current trigger enable source of the
present mode.

ENABle{CHANnell | CHANnel? | CHANel3 | CHANnels | TRIGger5}

OUTPUT 707,"TRIG MODE STATE ENABLE CHANNEL 2"

ENABIe?
[ENABle]<¢source ><CR<LF>
<source>: = {CHANnell | CHANnel2 | CHANnel3 | CHANnel4 |
TRIGger5}
DIM Enable${30)

QUTPUT 707,“ENABLE™
ENTER 707;Enable$
PRINT Enable$



HFReject

Command Syntax:
Exzample:

Query Syntax:
Returned Format:

Example:

HFReject

command/query

The HFReject command enables and disables a low-pass filter that
reduces high frequency noise. The noise, if allowed to pass, can
disrupt proper triggering.

The HFReject query is velid in the EDGE mode only.

HFReject [[ON] | [OFF]}

QUTPUT 707."HFRegect ON”

HFReject?

[EFReject j<mode> <CR><LF>

OUTPUT 707;"HFRepect?"

Trigger Subsystem
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LEVe! | LVL
——

LEVel | LVL command/query .

The LEVEL command sets the trigger level voltage of the selected
SOURCE or PATH.

The LEVEL query returns the trigger level of the selected SOURCE
or PATH.

Command Syntax: ({LEVel | LVL} <value>
<value> ;:= trgger level settin in voits

Example: OUTPUT 707,"MODE EDGE S0UR CH 2 LEVEL.1"
Query Syntax: [LEVel | LVL})?
Returned Format: [LEVell<trig Ivl><CR><LF>

<trig lvl> = trigger level in volts
|exponential - NR3 format)

Example: DIM Level$[30)
OUTPUT 707;"LEVEL?"

ENTER 707 Level$
PRINT Level?

Trigger Subsystem
10-18



LOGic

Command Syntax:
Example:

Query Syntax:

Returned Format:

Example:

LOGic

command/query

The LOGIC command/query is vahd in the STATE and PATTERN
modes. The LOGIC command 18 used to specify the relation between
the signal and the defined voltage level that must exist before that
part of the pattern is considered valid, If the signal on a selected
source or path is greater than the trigger level, that signal is
congidered HIGH. If it is less than the trigger level, it is considered
LOW.

The LOGIC query returns the last specified logic level of the
currently enabled source,

LOGic{LOW | HIGH | DONTcare}
OUTPUT 707;*MODE STATE ENAE CH 2 LOGIC DONTCARE"
LOGic?

[LOGickstate><CR><LF>
<gtate> ;= {HIGH | LOW | DONTCARE}

DIM Log3{40]

QUTPUT 707,“LOGIC?"
ENTER 707:Log$
PRINT Log$

Trigger Subsystem
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MODE

MODE command/query

The MODE command selects the trigger mode.
The MODE query returns the current trigger mode.
Command Syntax;: MODE {EDGE | PATtern | STATe | TDLY | EDLY}
Example: OUTPUT 707,"MODE EDGE"
Query Syntax: MODE?

Returned Format: [MODEKmode><CR><LF>
<mode>= {EDGE | PATtern | STATe | TDLY | EDLY}

Example: DIM Mode§{30]
OUTPUT 707,“MODE?"
ENTER 707;Mode$
PRINT Mode$

Trigger Subsystem
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PATH

Command Syntax:
Example:
Query Syntax:

Returned Format:

Example:

PATH

command/query

The PATH command/query is valid in the PATTERN, STATE, TDLY,
and EDLY modes. This command selects & pattern bit as the source
for future probe and logic commands.

The PATH query returns the current trigger source of the present
mode,

PATH {CHANnell | CHANnel2 | CHANDel3 | CHANneld | TRIGger5}
QUTPUT 707,“MODE STATE PATH TRIGGER3"
PATH?

[PATHKeource><CR><LF>
«source>> = [CHANnel 1 | CHANgel 2 | CHANnRel3 | CHANnel |
TRIGger 5}

DIM Pathg(30]

QOUTPUT 707,“TRIGGER MODE PATTERN PATH?"
ENTER 707,Path$

PRINT Path$

Trigger Subsystem
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PROBe

PROBe

Command Syntax;

Example:
Query Syntax:

Returned Format:

Exzemple:

Trigger Subsystem
10-22

command/query

The PROBE command specifies the attenuation factor for the last
gpecified SOURCE or PATH of the current trigger mode. See the
PROBE command in chapter 4 of this manual. '

The PROBE query returns the current source’s probe sttenuation
factor.

Trigger 5 attenuation is limited to X1 or X10.

PROBe<probe atten>
<probe atten>::= 0.1 to 1000

QUTPUT ?707,"PROBE 10"
PROBe?

[PROBelcatten><CR><LF>
<atten> = 01 to 1000

(exponential - NR3 format)

OUTPUT 707."FROBE®"
ENTER 707;Probe$
PRINT Probe$



SLOPe

Command Syntax:
Ezample:
Query Syntax:

Returned Format:

Example:

SLOPe

command/query

The SLOPE command specifies the trigger slope for the previously
specified source.

The SLOPE query returns the current slope for the last selected
source of the current mode.

SLOPe {NEGative | POSitive!}
QUTPUT 707;"SLOPE POSITIVE"
OUTPUT 707,“SLOPE?"

[SLOPe]<slope>CR>LF>
<slope>:: = [POSitive | NEGative}

DIM Slope$[30]
QUTPUT 707;"SLOPE?”
ENTER 707;Slape$
PRINT Slope$

Trigger Subsystem
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SOURce | SRC

SOURce | SRC

Command Syntax:
Example:
Query Syntax:

Returned Format:

Example:

Trigger Subsystem
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command/query

The SOURCE command/query is valid in the EDGE, STATE, TDLY
or EDLY modes. It 15 used to specify the trigger source. This
command also identifies the source for any subsequent SLOPE and
PROBE commands.

The SOURCE query returns the current trigger source of the present
mode.

{ISOURce | SRC1} {CHANRell | CHANmel2 | CHANGel3 | CHANnel4 | TRIGger§ }

OUTPUT 707,“SOURCE CHANNEL1"

{SOURce | SRC}?
[SOURceksouree ><CR><LF> ‘
<source> ;= {CHANnell | CHANDe!2 | CHANnel3 | CHANneld |
TRIGger5}
DIM Src8{30]
OUTPUT 707 ,“SOURCE?"
ENTER 707,5rc§
PRINT Src§
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introduction

Subsystem
Selection

Waveform Subsystem

The WAVEFORM subsystem is used to transfer waveform data
between a controller and the HP 54112D's waveform memories The
waveform record is actually contained in two elements, the waveform
data and the preamble. The waveform data is the actual data
acquired using the system command DIGITIZE. The preamble
contains the information required to properly interpret the waveform
data. This includes the number of points acquired, completion, count,
format of acquired data, type of acquired data, and input coupling.
The preamble 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 and are based on the settings of variables in
the ACQUIRE subsystem. Although the preamble values can be
changed using a controller, they will not change the way the data
was acquired nor will they change the type of data that was actually
acquired, the number of peints actually acquived, ete Therefore,
extreme caution must be used when changing any waveform
preamble values to ensure the data will still be useful. For example,
setting POINTS in the preamble to a value different from the actual
number of points in the waveform could result in inaccurate data.

The waveform data and preamble must be read {by the controller) or
sent (to the HP 54112D) using two separate commands, DATA and
PREAMBLE.

All commands and queries in the WAVEFORM subsystem apply to a
selected memory, The WAVEFORM SOURCE command is used to

change the memory that is selected.

Refer to figure 11-1 for the syntax diagrams of the WAVEFORM
subsystem,

The WAVEFORM subsystem must be selected prior to sending any
WAVEFORM subsystem command or query, This can be done by
sending a single command “WAVEFORM" or by sending the
subsystem selector prior to another command or query. As an
example “WAVEFORM POINTS?” will return the POINTS value in
the currently selected waveform preamble.

Waveform Subsystem
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System A system command can be sent at any time while in this subsystem.
Command After a system command has been sent, the instrument will return
to the subsystem that was selected (in this case WAVEFORM) prior

to the system command. .

Sending In this subsystem if & query is sent followed by another guery

Queries without a controller read (ENTER) between the queries, only the
last response will be received. Although this operation is
syntactically correct, the HP 54112D does not queue query responses
in this subsystem, Therefore, the response fo the first query will be
overwritten in the HP-IB output buffer.

Data There are four types of waveform acquisition that can be selected
Acquisition using the ACQUIRE subsystern TYPE command. The four types are:
Types NORMAL, FILTERED, AVERAGE, and VPERSISTENCE. The type
of data acquisition selected and the source(s) specified for the
DIGITIZE command will determine where the digitized data is
placed.

For example, if ACQUIRE TYPE NORMAL and DIGITIZE 1 are

gpecified, a data record of 8192 or 64,000 points is processed into

Memory 1. If DIGITIZE 2 is specified while TYPE NORMAL is

selected, a data record of 8192 or 64,000 points is processed into .
Memeory 2. Digitize 3 and Digitize 4 correspond to memories 3 and 4
respectively.

All other ACQUIRE TYPES (VPERSISTENCE, AVERAGE,
FILTERED) as well as TYPE NORMAL with either DIGITIZE 5 or 6
selected, will digitize a waveform record that is 501 points long and
they will be placed in Memories 5 through 8, depending on the
digitize source specified.

Refer to table 11-1 for a condensed version of the relationships
between the ACQUIRE TYPE, the DIGITIZE command, and where
the acquired waveform data is placed.

Normal Data Type - When the NORMAL TYPE is selected using

the ACQUIRE subsystem, the input channels’ data and the two

functions’ (FUNCTION 1 and 2} data can be acquired using the

system command DIGITIZE. With the NORMAL type selected and

DIGITIZE 1 command sent, the Channel 1 waveform is acquired and

placed into Memory 1. Sending a DIGITIZE 2 command acquires the .
Channel 2 waveform and places the data in Memory 2. Digitize 3

Waveform Subsystem
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and 4 correspond to memory 3 and 4. If a DIGITIZE 5 is sent, the
HP 54112D will acquire the Function 1 data into Memory 5. If a
DIGITIZE 6 is sent, the Function 2 data is acquired into Memery 6.

When a DIGITIZE 1, 2, 3, or 4 is used with ACQUIRE TYPE
NORMAL, the acquired waveform record is 8192 or 64.000 data
points. The ACQUIRE RESOLUTION can be set to OFF or 6 to turn
the filter off ar on, When a DIGITIZE 6 or € 15 used with ACQUIRE
TYPE NORMAL, the acquired waveform record is 501 data points.

Filtered Data Type - When the FILTERED TYPE is selected in the
ACQUIRE subsystem, the data from the two input channels and
from both functions can be acquired using the system cammand
DIGITIZE. With the FILTERED type selected and a DIGITIZE 1
command sent, the Channel 1 waveform is acquired and placed into
Memory 5. Sending DIGITIZE 2, 3, or 4 commands correspond to
channels 2, 3, and 4 respectively. If a DIGITIZE 5 is sent, the
instrument acquires the Function 1 data and places it in Memory 7.
Sending a DIGITIZE 6 acquires the Function 2 date and places 1t in
Memory 8.

When the ACQUIRE TYPE FILTERED is selected, all data acquired
with the system command DIGITIZE is 501 data points.

Average Data Type - When the AVERAGE TYPE is selected in the
ACQUIRE subsystem, the data from the input channels and the data
from both functions ean be acquired using the system command
DIGITIZE. With the AVERAGE TYPE selected and a DIGITIZE 1
comtmand sent, the Channel 1 waveform is acquired and placed into
Memory 6. Sending & DIGITIZE 2 command acquires the Channel 2
waveform and places the data in Memory 6. Likewise, DIGITIZE 38
and 4 correspond to channels 3 and 4 and memories 7 and 8. If a
DIGITIZE 5 is sent, the instrument acquires the Function 1 data
and places 1t in Memory 7. Sending a DIGITIZE 6 acquires the
Funetion 2 data and places it in Memory 8.

Waveform Subsystem
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When the ACQUIRE TYPE AVERAGE is selected, all data acquired
with the system command DIGITIZE is 501 data points. In this
mode the number of averapes can be selected. .

Vpersistence Data Type - When the VPERSISTENCE TYPE is
selected in the ACQUIRE subsystem, the data from the input
channels and from both functions can be acquired using the system
command DIGITIZE. With the VPERSISTENCE TYPE selected and
a DIGITTZE 1 command sent, the Channel 1 waveform is acquired
and placed into Memory 5. Sending a DIGITIZE 2 command acquires
the Channel 2 waveform and places the data in Memory 6. If a
DIGITIZE 5 is sent, the instrument acquires the Function 1 data
and places it in Memory 7. Sending a DIGITIZE 6 acquires the
Function 2 data and places it in Memory 8.

When the ACQUIRE TYPE VPERSISTENCE is selected, all data
acquired with the system command DIGITIZE is 501 data points.

Table 11-1 shows the number of points acquired and where the
digitized data is placed for each ACQUIRE TYPE and DIGITIZE

command combination This table also indicates where the data is

acguired from for each of the DIGITIZE commands. .

Refer to the ACQUIRE subsystem {Chapter 3} for more information
on waveform data types.

Waveform Subsystem
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Table 11-1. Digitized Waveform Locations and Points

DIGITIZE
command
used NORMAL FILTERED AVERAGE VPERSISTENCE
DIGITIZE 1 8192 or 64,000 501 points 501 points acquired,
acquires points acquired acquired stored in MEMORY 5
Channel 1 single shot, single shot,
stored in stored in
MEMORY 1 MEMORY 5
DICITIZE 2 8192 or 64,000 501 points 501 points acquired,
acquires points acquired acquired single stored in MEMORY 6
Channel 2 single shot, shot, stored
stored in in MEMORY 6
MEMORY 2
DIGITIZE 3 8102 or 64,000 501 points 501 points aequired,
acquires points acquired acquired stored in MEMORY 7
Channel 3 single shot, single shot
stored in stored in
MEMORY 3 MEMORY 7
DIGITIZE 4 8192 or 64,000 501 points 501 points acquired,
acguires points sequired acquired single stored in MEMORY 8
Channel 4 single shot shot, stared
stored in in MEMORY 8
MEMORY 4
DIGITIZE & 501 points acquired, stored in MEMORY 7
acquires
FUNCTION 1
DIGITIZE & 501 points acquired, stored in MEMORY 8
acguires
FUNCTION 2

Waveform Subsystem
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Data Format The HP 54112D is & 6-bit maximum resolution digitizing
within the oscilloscope. Internally data 18 kept in 16-bit word format. Valid
HP 541120 data, holes, and clipped data are represented internally as shown
in table 11-2.

Table 11-2. Data Values in the HP 54112D

Waveform Subsystem
11-6

UPPER LOWER
BYTE BYTE
Valid data — not clipped 00 hex 0 through 255 decimal (see Note)
Clhipped data representation 00 hex 0..3 or 252..255 derimal (see Note)
A hole is represented by -1 FF hex 255 decimal
Note

It should be noted from table 11-2 that the end point data
values, such 0.3 and 252.,.254, are not distinguished from
clipped data. It is recommended that all data values
within these ranges be treated s clipped data. In BYTE
format, the data value 255 is used as the single data
value to indicate a hole. In WORD format, the data value
FFFFH is used to indicate a hole. A hole is a time point
in which no data has been acquired. Holes are present in
waveform records when the filter 1s off, the ACQUIRE
TYPE is NORMAL and TIME/DIV is less than 125 ns.




Data Format There are three formats that can be used to transfer waveform data
for HP-IB  over the HP-IB. These formats are: ASCII format, WORD format,
Transter and BYTE format. Refer to table 11.3 for an overview of how data is
transferred over HP.IB 1n each of these formats.
Table 11-3. Data Format for HP-IB Transfer
Internal data Output over HP-IB
ASCII WORD Format BYTE
Upper Lower format Upper Lower format
Byte Byte Byte Byte
data  [00 hex] [0...254] 000.,.254 | [00 hex] [0..254] 0..254
data  [00 hex] [ 255 1 255 {00 hex] | [FF hex] 254*
hole [FF hex] | [FF hex ] -001 {FF heg} [FF hex] 255%*
(-1

** 255 is reserved to indicate holes

* A deta value of 255 is mapped into 254

WORD
Format

As can be seen from table 11.3, when the WORD format is used two
bytes are sent, while the BYTE format uses only one byte of data
per point.

When data is transmitted back tnto the memories in BYTE mode, a
value of 255 will be converted back into the internal representation
of [FF hex] [FF hex], the internal representation of -1.

WORD formatted waveform records are transmitted using the binary
block format (#A format) as defined in IEEE Standard 728-1982.
When using this format the ASCII character string *'#A" is sent
first, followed by a two-byte length value (16-bit binary) specifying

Waveform Subsystem
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the number of bytes to follow. The length value is sent high byte first.
The number of bytes is twice the number of words (data points). The
number of words is also the value returned by the WAVEFORM
POINTS? query. This is followed by a sequence of bytes representing .
the data words with the most significant byte of each word being
transmitted first. In the HP 54112D, the upper or most significant
byte will normally be zero with the lower byte containing a data
value of 0 to 255. If there is 2 hole in the data, it will be
represented by the 16-bit value of —1. Holes will exist only in the
limited case where data was acquired in the FILTERED mode with
sweep ranges set faster than 125 ne/division and the filter turned off.
The range of data in the word format is from 0 to 255. WORD format
is useful in applications where the information is being read directly
inte an integer array in & 16-bit controller.

BYTE Format The BYTE formatted waveform records are transmitted over the
HP-IB using the binary block format (#A format) specified in IEEE
Standard 728-1982. The character string “#A" is sent first, followed
by a two-byte length value (16-bit binary) specifying the number of
byvtes to follow. The length value is sent high byte first. The number
of bytes transmitted when the format is BYTE is the same as the
value returned by the WAVEFORM POINTS? query. This is followed
by a sequence of bytes representing the data words BYTE formatted .
transfers run faster than WORD formatted transfers in some
applications since the number of data elements transmitted over the
HP-IB is cut in half.

ASCIl ASCH formatted waveform records are transmitted one value at a

Format time, separated by <CR><LF>s. The data values transmitted are the
same as would be sent in the WORD Format except that they are
converted to an integer ASCII format (six characters) before being
sent over HP-IB. If there is & hole 1 the data it will be represented
by a negative 1 {—000001). Hales exist only in the limited case where
data was acquired in the FILTERED mode with the sweep speed zet
above 125 na/division and the filter turned off.

The range of values for data is from 0 to 255.

Waveform Subsystem
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COUNT_ARG = An integer from 1 to 64.

COUPLING_ARG = AC or DC or DCFIFTY.

DATA__SPEC = A block of data in #A format as defined in IEEE Std. 728-1982.
DELAY__VALUE = Time delay ir seconds.

MEMORY_NUMBER = ‘An integer 1 through &,

POINTS_ARG = An integer, 501, 8192, or 64,000.

SENS_VALUE = Time/div in seconds.

XINC_ARG = A real number from 40 ps to 20 ms.

XORG_ARG = A real number, maximum depends on sweep range.

XREF_ARG = 0

YINC_ARG = A real number equal to 1/256 x voltage range.
YORG_ARG = A real number, corresponding to the offset at center screen.
YREF_ARG = 128,

Figure 11-1. Waveform Subsystem Syntax Disgrams (continued)
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WAVeform

T
WAVeform command/query .

The WAVEFORM command selects the waveform subsystem as the
destination for the WAVEFORM subsystem commands that follow.

The query returns the WAVEFORM subsystem parameters.
Command Syntax: WAVeform
Example: OUTPUT 707,“WAVEFORM"
Query Syntax: WAVeform?

Returned Format:  [WAVeform}<CR><LF>
[SOURcal<specified source><CR><LF>
[VALidNRI><CR><LF>
[FORMatkargument><CR><LF>
[TYPEKargument><CR><LF>
[POINtsl<NR1><CR><LF>
[COUNtKNRL><CR><LF> .
[XINCrementl<NR3><CR><LF>
[XORiginkKNR3><CR><LF>
[XREFetrence < NR1><CR><LF>
[YINCrement KNR3><CR><LF>
[YORiginkKNR3><CR><LF>
[YREFerenee K NR1><CRLF>
[COUPlingl<argument ><CR><LF>
{COMPlete K NR1><CR><LF>

Example:  DIM Wav3$[300]
OUTPUT 707,“EO1 ON™
OUTPUT 707,"WAVEFORM?"
ENTER 707 USING “K";Wav$
PRINT USING “K"™;Wav$

The COMPLETE parameter in the query response is not used in the
HP 54112D. It is included to maintain compatibility with the other

HP 541XX digitizing oscilloscopes. .

Waveform Subsystem
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COUNt? | CNT?

|
COUNt? | CNT? query

The COUNT query returns the number in averages in the waveform
preamble for the selected waveform source.

Query Syntax: {COUNt | CNT}?
Returned Format. [COUNt)<value>

<value> = pumber of averages in Average mode
(integer - NR1 format!

Example: OUTPUT 707,“COUNT™
ENTER 707:Count
PRINT Count

Waveform Subsystem
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COUPIling

COUPling

Command Svntax:
Example:

Query Syntax:
Returned Format:

Example:

Wavetorm Subsystem
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command/query .

The COUPLING query returns the coupling for the input of the
selected waveform source.

COUPling {DC | AC | DCFifty}

QUTPUT 707,“COUPLING AC"

COUPLing?

Couphing {DC | AC | DCFifty}

DIM Coup$i30}

OUTPUT 707.“COUPLING?

ENTER T07,Coup$
PRINT Coup$



DATA

Command Syntax;
Example:
Query Syntax:

Returned format:

DATA

command/query

The DATA command causes the imstrument to accept a waveform data
record over the HP-IB from the controller and store it in the
previously spectfied waveform memory.

Note

The record format must match the format previously
specified for the memory by 1ts preemble

The query returns the waveform record stored in the previously
specified waveform memory.

The DATA command and query also allow the specification of a
Start__point and a Stop__point as optional parameters. If these two
values are sent with the query, only part of the waveform record is
returned, beginning at the Start  pomnt and ending at the
Stop__point. An example program using this format is shown at the
end of Appendix B.

DATA[Start__pownt, Stop__pont}

QUTPUT 707;"DATA"

DATA[Start _ point, Stop__point]?

[DATARA<binary block length in bytes><tinary block><CR><LF>

The binary block length field 13 two bytes long. The high byte is
passed first,

Waveform Subsystem
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DATA

Wavetorm Subsystem
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The following program maves data from the 54112D to the controller

and then back to the 54112D using the WAVEFORM DATA command
and query. For this example program use the instrument’s cal signal

and connect it to channel 1.

10 CLEAR 707

20 QUTPUT 707,“RESET”

30 OUTPUT 707,“AUTOSCALE"

40 ASSIGN @Fast TO T0TFORMAT OFF ! Controller high-speed format
50 OUTPUT 707,"ACQUIRE TYPE NORMAL LENGTH 8192"
60 OUTPUT 707,“DIGL"

70 OUTPUT 707;"HEADER ON LONGFORM OFF EOI ON”
80 QUTPUT 707,“WAVEFORM SOURCE MEMORY1 FORMAT WORD"”
90 QUTPUT 707,"DATA™

100 ENTER 707 USING “#.8A,W” Header$,Byte__len

110 Word_ lenwByt=_ len/2

120 ALLOCATE INTEGER Waveform(1:Word__len)

130 ENTER @Fast;Waveform'*)

140 DIM Preamble§(150], Tsen$i40], Tdelay340]

150 OUTFUT 707,“PREAMBLE?"

160 ENTER 707 USING "-K"Preamble$

170 OUTPUT 707,“TSENSITIVITY?

180 ENTER 707;Teens$

180 OUTPUT 707,“TDELAY?”

200 ENTER 707;Tdelay3

210 OUTPUT 707;Preamble$

220 OUTPUT 707, Teen$

230 OUTPUT 707.Tdelay$

240 OUTPUT 707 USING "#,8A,W" Header§ Byte_ len

250 OUTPUT @Fast:Waveform/*)

260 OUTPUT 707;“VIEW MEMORY1 BLANK CHANNEL1”
270 END



FORMat

Command Format:
Example:
Query Syntax:

Returned Format:

Example:

FORMat

command/query

The FORMAT command sets the data fransmission mode for the
waveform data. When the ASCII mode 1s selected the data is ASCIL
digits with each data value separated by a <CR><LF> If the BYTE
mode is selected the data is sent as eight-bit integers, while a WORD
formatted transfer transfers the data as 16-bit integers in two bytes.

The guery returns the cwrent transfer format for the previously
specified memory.

FORMat {ASCH | BYTE | WORD}
OUTPUT 707,FORMAT WORD"
FORMat?

[FOEMatlmode><CR><LF>
<mpde>:= {ASCH | BYTE | WORD}

DIM Format$[30}
OUTPUT 707;"FORMAT?"
ENTER 707, Format$
PRINT Format$

Waveform Subsystem
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POINts? | PNTS?
L]
POINts? | PNTS? query .

The POINTS query returns the points value in the currently selected
waveform preamble. The POINTS value is the number of points
acquired in the last DIGITIZE command to the selected waveform
memory.

Query Syntax: {POINts | PNTS}?

Returned Format: [POINtslcvaluex<CR><LF>
<value> = number of acquired data pointa
linteger - NR1 format)

Example: OUTPUT 707;“POINTS?"
ENTER 707 Points
PRINT Points

Wavelorm Subsystem
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PREamble

I
PREambie command/query

This command sends a waveform preamble to the selected waveform
memory in the instrument.

‘The query returns the preambie from the previously specified
memory

Command Syntax: PREamble <preamble block>

<preamble block>> = <format>,
<type>,
<pomts>,
<count>,
<xincrement>,
<Xorign>,
<xreference’>,
cyincrements,
<yonginc,
<yreference>,

. <eoupling >

Query Syntax: PREamble?

Returned Format: [PREambiel<format parametar>,
<type parameter>,
<points NR1>,
<count NR1>,
<xinerement NR3>,
<xorigin NR3>,
<xreference NR135,
<yincrement NR3>,
<yongin NR3>,
< yrefarence NH1>,
<coupling parameter>

Waveform Subsystem
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PREamble

Example: This example program uses both the command and query form of the
PREAMBLE command.

16 DIM Pre${120|

20 OUTPUT 707,"HEADER OFF”

30 OUTPUT 707,"WAVEFORM"

40 OUTPUT 707;"PREAMBLE™

50 ENTER 707 USING “K";Pre$

60 PRINT USING "K";Pre§

70 OUTPUT 707 USING “#K","FPREAMBLE " Pre$
80 END

Note

In line 70 of the program example, a space is inserted
between the word “PREAMBLE * and the close quote
mark. This space must be inside the quotation mark
because in this format (#,K) the data is packed together.
Failure to put the space will produce a word
(PREAMBLEWORD, PREAMBLEBYTE, or
PREAMBLEASCID that 1s not a proper command word.

Wavelorm Subsystem
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SOURce | SRC

I
SOURce | SRC command/query

The SOURCE command selects the memory that is to be used as the
source for the waveform commands.

The query returns the currently selected source for the waveform
commands.

Command Syntax: [SOURee | SRC! MEMory [1] .. | 8}
Example: OUTPUT 707:“SOURCE MEMORY3"”
Query Syntax: SOURce?
Returned format: [SOURcelcargument><CR><LF>
Example: DIM Sre${30]

OUTPUT 707;"8SQURCE?"
ENTER 707;5rc$

. PRINT Sre$

Waveform Subsystem
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TDElay

TDElay command/query .

The TDELAY command sets the amount of time delay when a
waveform memory is displayed.

The query returns the current amount of time delay for 2 waveform
memory.

Command Syntax: TDElay<value>
<value> ' = time delay in seconds

Example: Output 707,“TDELAY .0003"
Query Syntax: TDElay”
Returned Format: [TDElayktime>

<time> ;= time in seconds
lexponential - NR3 format}

Example; QUTPUT 707,“TDElay?" .
ENTER 707;Tde
PRINT Tde

Waveform Subsystem
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TSENsitivity

Command Syntax:

Example:
Query Syntax:

Returned Format:

Example:

TSENsitivity

command/query

The TSENSITIVITY command sets the TIME/DIV when a memory
waveform is displayed. This is similar to the “zoom” function from the
front panel (see Chapter 7, HP 54112D Froat-Panel Opersation
Reference).

The guery returns the current TIME/DIV for the waveform.

TEENSITIVITY <tume>
<time> ;= time/div in setonds

OUTPUT 707;“SENSITIVITY 5.0E6"
TSENsitivity?

[sensitrntytime><CR><LF>
<time> = TIME/DIV sethng of currently
selected waveform memory
lexponential - NR3 format)

OUTPUT 707;“TSENSITIVITY?"
ENTER 707:Sens
PRINT Sens

Wavetorm Subsystem
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TYPE

TYPE

Command Syntax:
Example:

Query Syntax:

Returned Format:

Example:

Wavetorm Subsystem
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command/query .

The TYPE query returns the data type for the previously specified
memory

TYPE {VPERsistence | FILTered | NORMal | AVErage}
OUTPUT 707,"TYPE AVERAGE"
TYPE?

[TYPEKmode><CR><LF>
<mode> z= {AVErage | FILTered | NORMal | VPERsistence }

DIM Type${30]
OUTPUT 707,“TYPE?"

ENTER 707;Type$
PRINT Type$



VALid?

VALid? query

The VALID query returns 0 if there is no data in the memory. If
there is valid data in the previously selected memory the response
will be 1.

Query Syntax: VALid?
Returned format: [VALidl {0 | 1}
Example: OUTPUT 707,"VALID?"

ENTER 707,Val
PRINT Val

Wavetorm Subsystem
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XINCrement?

L
XINCrement? query .

This query returns the x-increment value currenily in the preamble.
This value 15 the time difference between consecutive data points for
NORMAL, AVERAGE, VPERSISTENCE, or FILTERED data.

Query Syntax: XINCrement?

Returned Format: [XINCrementl<value»<CR><LF>
<value> = x-incremrent i the current preamble
(exponential - NR3 format)

Example: OUTPUT 707,“XINCREMENT?"
ENTER 707 Xin
PRINT Xin

Waveform Subsystem
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XORigin?

. XORigin? query

The XORIGIN guery returns the x-origin value currently in the
preamble This value is the time of the first data point in the memory
with respect to the trigger point.

Query Syntax: XORigin?

Returned Format: [XORiginkvalue><CR><LF>
<value> .= xorigin value ewrrenily in preamble
(exponential - NR3 format)

Example: OUTPUT 707,*XORIGIN™
ENTER 707;Xor
PRINT Xor

Waveform Subsystem
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XREFerence?

]
XREFerence? query .

The XREFERENCE query returns the current x-reférence value in
the preambte, This value specifies the data point that 15 associated
with the x-origin data values, In the 54112D, the x-reference value is
always O (the first data point).

Query Syntax: XREFerence?

Returned Format: [XREFerencelkvalue><CR><LF>
<value> :i= x-reference value in the current preamble
{exponential - NR3 format)

Ezample: OUTPUT 707“XREFERENCE”
ENTER 707:Xref
PRINT Xref

Waveform Subsystem
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. YINCrement?

Query Syntax:

Returned Format:

Example:

YINCrement?

Query

The YINCREMENT query retwns the y-increment value currently in
the preamble. This value is the voltage difference between consecutive
data points,

YINCrement?

[YINCrementkvalue><CR><LF>
<value> ;= yincrement value 1n the curvent preamble
(exponential - NR3 format}

QUTPUT 707" YINCREMENT?"
ENTER 707.Yin
PRINT Yin

Wavelorm Subsystem
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YORigin?

I
YORigin? query .

The YORIGIN query returns the y-origin currently mn the preamble.
This value is the voltage at center screen,

Query Syntax: YORigin?
Returned Format: [YORiznkNR3><CR><LF>
Example: OUTPUT 707,*YORIGIN?"

ENTER 707:Yor
FRINT Yeor

Waveform Subsystem
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. YREFerence?

Query Syntax:

Returned Format:

Example:

YREFerence?

query

The YREFERENCE query retorns the current y-reference value in
the preamble. This value specifies the data point where the y-arigin
oceurs. The Y-reference is always 128 in the HP 54112D.

YREFerence?

[Y-REFerencelcvalue><CR>~<LF>
<value> :m y-reference vaine in the current preamble
exponential - NR3 format)

QUTPUT 707;"YREFERENCE"
ENTER 707;Yref
PRINT Yref

Note

Veltage = (point — 128) x (y-increment) + (offset).

As an expmple, if the y-origin is—4.40E—~3 V and the
Vy-increment is 1.5625E—4 V, then a date point whose
¥ value is 70 corresponds to —13.46 mV.

Waveform Subsystem
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Introduction

HP-1B
Compatibility

Remote Mode

Remote Operation

Thig section contains more about the remote operation of the

HP 54112D over the Hewlett Packard Interface Bus (HP.IB). With
the exception of the line switch, all front-panel functions and some
instrument features that are remote-only operations can be
controlled by sending the appropriate command over the HP-IB.

In this manual all HP 541120 program codes are ASCIL. Teble 12-1
lists ASCII characters and some commonly used equivalent codes.

For additional information concerning HF-IB, refer to [EEE standard
488-1978 or the identical ANSI Standard MC1.1, “IEEE Standard
Digital Interface for Programmable Instrumentation.”

The HP 54112D's HP.IB compatibility as defined in the [EEE
standard 488-1978 appears in table 12-2.

Twelve HP-IB meta messages are listed in the left hand column of
table 12-2. The most significant of these are the Data messages,
which contain the program codes that set the instrument’s mode of
operation.

The HP 54112D supports the following HP-IB interface functions:
SH1, AH1, T5, TEO, L3, LEG, SR1, RL1, PP0, DC1, DT1, C0O, El.

The HP 54112D communicates over the HP-IB in both the local and
remote modes. In the remote mode, all front-panel controls except
the STANDBY switch and LOCAL key are disabled. When Local
Lockout is set, the LOCAL key is also disabled.

The HP 54112D can be addressed to listen or talk while in the
remote mode, When addressed to talk, the instrument automatically
stops listening and sends either a Data message or the Status Byie.

Remote Operation
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Table 12-1. Commonly Used Cede Conversions

Hexa-
HPIB ASCII | Decimal Binary Octal | decimal HBIB ASCI Decimat Hinary
Addressed 0 00 000 1) 000 00 Talk ol ¢ 5 o1 000 000
Command GTL | SOH 1 00 000 Ot 001 01 bddres  T1 A €5 61 D00 001
Gmap STX 2 00 000 010 002 i3 Graup T2 B €6 81 000 410
LACGH ETR 3 00 000 L1 003 03 rNrAGp k<] < 67 oL 000 611
ote 7
soc| EoT 4 04 000 100 o4 ™ T4 D [ 01 000 100
PPC | ENG 5 00 000 101 205 05 T5 E 8 01 000 101
ACK 6 00 000 110 006 0 6 F 70 8l 000 510
BEL 7 00 006 §11 o7 " ™ G kit 01 D00 §11
kT | BS ] 00 00% 000 010 [} TS H b3 01 001 000
TCT| HT [} 00 001 00} 021 ] T8 1 78 o1 007 001
LF 10 £0 001 010 032 DA TI¢ J ™ 01 001 610
T 11 00 001 011 0i3 0B TiL K % 01 001 1
FF b4 00 DD 100 (011 oc T12 L 6 01 001 100 4
CR 13 £O 001 101 0i5 oo TIB| M i 01 001 101 4D
50 14 o0 001 110 036 0E T14 N bC] 01 001 110 {E
8L 15 00 001 111 "7 OF Ti5 0 bi] 01 001 )11 4F
Universal DLE 16 DO 010 DOO 020 10 T16 P 80 01 010 000 D
Cammand LLO DCL 17 00 010 DOL azl un T "] 81 il 6 001 51
Grou fiiar] 18 00 0t0 01g 22 |73 Ti& E B2 01 010 010 £2
UG nCa 12 00 010 011 023 13 T18 3 B3 01 10 011 B3
DCL DC4 20 G0 010 100 024 14 T20 T B4 61 (10 100 54
PPU NAK a1 00 080 106 025 15 T21 u 85 ol 010 101 -
E¥YN 22 00 010 110 026 16 TE2 v 86 01 Mo 110 L]
ETB 23 00 010 111 m? 14 | W B7 01 016 111 57
SPE CAN 24 00 bL1 000 i) 18 T24 X 88 01 011 000 2
BPD EM L] 00 011 001 b3l 19 T2 T a3 91 011 001 £9
SUB H oo 011 nle 03z 14 T26 4 ] 0l 011 a1t 5A
ESC o 00 041 011 03d 1B T27 [ 81 01 011 011 [
FE 8 00 011 100 034 1c T28 5 92 ol 011 10O 5C
GE 29 00011 101 0as 1D ™ )| a5 01 011 104 5D
RS an o0 011110 036 IE T30 4 B4 ol 0il 110 SE
us a1 00 041111 a7 i3 UNT - a5 o 011 111 &F
Listen Lo 5P a2 00 100 003 M40 0 m B0 ) ] 01 100 000 60
Address L3 1 33 00 100 001 041 7 51 . 87 ol 100 601 61
Grou 12 " 54 00 100 010 (o] = Grol 52 b -] a1 100 010 62
LAG 3 L] 25 00 100 031 (L] n BCG =] e ) 81 100 011 &3
Hote 1 Note 3
L4 5 56 00 100 100 o %u 54 ¢ 106 01100 100 ]
15 L3 k1) 09 100 101 045 b= 55 . 101 01 100 101 65
Le & 38 00 100 110 M6 6 B r 10z ol 100 110 66
L7 . a9 00 100 111 %7 K 57 I 103 01 100 111 67
1a i 4 00 181 000 .10 o BA h 104 ot 101 000 ]
Ly | 1 o0 101 001 o081 28 B9 1 108 01 101 001 ]
Lio = 42 00 111 010 052 24 510 1] b1 101 610 6A
i 43 00 101 081 053 2B 511 i 10T ol 101 011 68
L1z . 4 00 1901 100 054 2 s 1 108 01 101 100 [
L3 B 45 o6 101 101 056 il 53] m 10% 01 101 £01 6D
L1+ 46 06 11 110 2E S14 n 110 0l 101 110 8E
L15 ' 47 00 101 151 08T oF 516 o 111 601 101 111 3
116 ] 45 6 11D 60t 088 1) 516 P §13 0t 110 600 70
L1? 1 49 00 110 001 D61 31 517 4 113 ol 110 001 11
Lig [ 50 00 410 0K 067 22 518 N 114 of 11 610 72
(A1) 3 5 06 110 411 063 33 §i9 ] 115 01 110 C11 i
L2o i 52 00 110 100 054 34 20 1 116 ol 110 100 "
L2t 5 a2 06110 101 085 28 821 n 117 o1 110 101 75
Lo & B4 00 k10 110 36 o] v 138 o1 110 110 76
L3 T 5 00 110 111 067 87 523 - 119 8l 110 111 ki
L34 5 56 o0 111 000 o7 a8 A% x 20 o 111 000 78
L25 ] 57 00 11001 071 38 835 ¥ [t 0l 111 001 78
126 . a8 00 111 0t0 o072 34 826 ] 122 01 111 010 TA
Ler : 30 0¢ 111 a1 073 3B s27 [ 123 01 111 611 i}
(£ ¢ &0 00 111 100 o4 3 S8 | 134 01 111 100 w
12g - sl O 110 101 075 in 529 4 125 o1 111 101 7D
La0 3 62 00 E1§ 110 o075 SE 530 - 126 ol 111 110 7E
UNL » 63 20 111 111 o7 3F 531 | DEL 127 01 111 111 iF

NOTES 1 LenraMLA assgned to dmvice pumber <>
2. T<n>=MTA attigned to devace number <n>
3 Meaning defined by Primary Command Group code.
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Whether addressed or not, the HP 54112D responds to the Local,
Lacal Lockout, Clear Lockout/Set Local, Trigger, and Abort
Messages. The instrument may also output a Require Service

Message.

The local to remote mode change is accomplished when a remote

message is sent to the HP 54112D This message contains two parts:
* Remote Enable (REN) bus control line true
* Device Listen Address (MLA) received once while REN is true.

All instrument settings remain unchanged with the local-to-remote
transition. The local-to-remote transition disables the front panel
with the exception of the STANDBY power switch and the LOCAL

key.

The HP 54112D must be in the HP-IB Telk/Listen mode before the

local-to-remote transition can be made.

Table 12.2. HP-IB Message Reference Table

Related
HP-IB Commands
Meta and Control | Interface
Message | Applicable Instrument Response Lines Fuactions
Data Yes All front panel, menu, and remote functions except DAB MLA L3
LINE swntch. Also, all instrument settings may be read | EOI UNL TS5
via the HPIB EOS MTA
UNT
OTA
Trigger Yes Responds as if the “RUN" System commeand was GET DTl
issued. MLA
Clear Yes Respoends by: DCL DC1
» Terminating bus ¢communieation spC
* Clearing serial poll bits
¢ Clearing input and output buffers
» Clearing error queue and key register
Remote Yes Enabled to remote mode when the REN bus control REN RL1
line 15 true However, 1t remains m local until it is MLA
addressed to hsten the first time,
Local Yes Returns from remote to local when it receives the GTL RL1
Local message or the LOCAL key is pressed Settings MLA
remain unchanged after the remote-to-local transition
Laocal Yes When in remote and local lockout 15 in effect, the LLO RIL1
Lockout front pane! is disabled, Only the system controlier

can refurn the instrument to local,

Remote Operation
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Table 12.2. HP-IB Message Reference Table (continued)

Related
HP-IB Commands
Meta and Control | Interface

Message | Applicable Instrument Response Lines Functions
Clear Yes Returns to local and local lockout is clear when the REN RL1
Lockout REN bus centrol line goes false.
Set/Local
Pasa/Take No The controller subget is not implemented TCT co
Control
Regquire Yes Sets the SRQ hne true when one of the service request | SRGQ SR1
Service conditions gecur, if it has been enabled to send enabled

to send the RQS message for that condition.
Status Yes Responds to a Serial Foll Enabie (SPE} bus command SPE TS
Byte by sending an B-bit byte when it is addressed to talk SPD

Bit 6 (RQS bil) is true if the HP 54112D has set the STB

BRQ bus control line true. The byte is cleared after it is

read by the HP.IB controller if the RQS bit was aet.
Status No Does not respond to 2 paralle! poll. PPE PPC PPo
Bit PPD PPU
Abort Yes Is unaddressed to listen or talk. IFC Ta

L3
|
Local Mode When the HP 54112D is in the local mode all front-panel controls

Remote Operation
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are operational, and the instrument will not respond to input data
over the bus. If the unit is addressed to talk it can send data
messages and the status byte. Whether addressed or not, the HP
54112D wnll respond to the remote, local, local lockout, elear
lockout/set local, trigger (GET) and abort messages. The HP 54112D
can output a require service message while in the local mode.

This instrument always switches from remote to local whenever 1t

receives the Go-Th-Local message {GTL) or the clear lockout/set local
message. The clear lockout/set local measage sets the remote enable
control line (REN) false. If the unit is in the local lockout mode, the
LOCAL key on the front panel will be disabled.

The instrument’s settings remain unchanged during remote-to-local
transition.



[
Local Lockout

Addressing

If the HP 54112D is under remote {program) control and the front
panel LOCAL key is inadvertently pressed, the instrument returns
to local control. Data and/or settings could be changed. Tb prevent
this you may use the Local Lockout message. This command aliows
return-to-local only under progrem control.

1t should be considered that return.to-local can be accomplished by
cycling the power switch, however this technique has several
dieadvantages. When this method is used to return to local the
system controller may lose control of the instrument. Several of the
HP-IB conditions will be reset to the default states at power up, and
the status of any operation that was ih progress is unknown by the
controller. It is possible that this could *hang-up” the system bus.

When the “Talk/Listen” HP-IB mode 15 selected from the front panel,
the instrument mey be addressed to talk or listen using the bus
commands,

If you addresg the instrument to listen it will remain configured to
listen until it receives an abort message (IFC), its own talk address
(MTA), or a universal unlisten command (UNL) from the controller.

If you address the instrument to talk it will remain configured to
talk until it receives an abort message (IFC), another instrument’s
talk address (OTA), its own listen address (MLA), or a universal
untalk command (UNT), '

The HP 54112D is shipped from the factory in the addressable mode,
with the talk and listen addresses set to seven (T=7 and L=7). Refer
to table 12.1 for equivalent address codes. The instrument can also
be configured in the talk-only or listen-only mode. These modes
enable limited bus operation without an HP-IB controller being
connected. The HP 54112D's address and addressing mode may be
displayed or changed from the front panel.

If the instrument is set to the listen-only mode, it responds to all
data messages sent on the HP.IB. However, it cannot output data
messages and is inhibited from responding te the remote, local, local
lockout, clear lockout/set local, or abort messages. In this mode the
unit cannot issue the require service message and cannot respond to

Remote Operation
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@ serial poll. When the instrument g in thiz mode the front panel is
enabled, therefore you can change settings while a program is

executing. .

If the instrument is set to the talk-only mode it does not respond to
any of the bus messages. Select this mode if the HP 54112D 1s to
output data directly to an HP-IB plotter or printer without the aid of
an HP-IB controller.

.

HP-IB Default Several HP-IB parameters are reset during power-up, however both

Conditions the unit’s address and addressing mode are saved in non-volatile
memory.

HP-IB default conditions are:

HP-.IB local mode

Local-lockout cleared

Unaddressed (if in normal addressing mode)

RQS mask set to decimal 32546 {bits 1,5,8-14 set) .
Status byte register cleared

* 0 0

Data Messages The HP 541120 communicates on the HP-IB primarily with data
messages. The instrument interprets a byte on the eight data lines
as a data message when the bus is in the data mode. The bus is in
the data mode when the Attention (ATN) control line is false, If the
ATN control line is true, the bus is in the command mode.

In the data mode, the HP 54112D can receive and send data

messages. Input data messages inciude the instrument's program

commands (device dependent commands) used to program front-panel
functions and remote functions. Output data messages include

instrument status information, the settings of specific functions,
measurement results, and the learn and cal strings. .

The learn and cal strings are binary data strings that contain a
condensed coding of the entire instrument state and calibration
factors. Refer to the keywords SETUP, SETUP?, CALIBRATE, and
CALIBRATE? in Chapter 2, “System Commands"

Remote Operation
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Receiving
the Data
Message

The HP 54112D responds to data messages when it is in the remote

mode (REN is truel and the unit is addressed to listen, or when it is
in the histen-only mode.

Input data messages contain a string of device dependent commands
(program commands) and an end-of-string (EQS) message. The
program codes within a data message are executed after the EOS
message is received. The following format rules must be observed for
all input data messages:

* A linefeed (<LF>) or an EQI 15 used as the EOS message. Each
data message must be terminated by a <LF> or by asserting
the EOI (End Or ldentify) bus signal line with the last byte in
the message,

¢ The carriage return character (<CR>) is not required before
<LF>.

* When more than one command is sent in a data message, a
space, semicolon, or colon must be used to separate the program
commands.

* The total length of a data message string may not exceed 300
characters.

Syntax errors ie a data message are trapped and can be reported
over HP.IB. Refer tc key words “STATUS?" and “ERR?” in Chapter
2 for details concerning detecting and reporting errors.

Sending
Data
Messages

The HP 54112D can send data messages in local or remote mode,
when addressed to talk, or when in the talk-only mode.

Before the instrument is addressed to talk, the desired output data
must be apecific with the appropriate input date message Otherwise,
the instrument outputs the overrange value “1.00000E + 38" by
default to complete the bus transaction. If the service request is
enabled, a service request will be generated with the “Output Buffer
Empty” error.

Remote Operation
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Receiving When the HP 54112D receives the Clear message <DCL> or the .
the Clear Selected Device Clear <SDC> it:
Message * Clears all serial poll status bits,

+ Clears the input and output buffers.

* Clears the error queue and key register.

»

Stops any measurement or acquisition process except the
normal background acquire-display eyele.

|

Receiving The Trigger message (GET, group execute trigger) causes the

the Trigger HP 54112D to make a single acquisition if the unit is in the
STOP/SINGLE mode. If the unit is in the AUTO or TRG'D mode, the

Message trgger message will cause the instrument to enable the trigger

repeatedly and display the data 1t acquires on the CRT. Refer to the
RUN command in Chapter 2.

|
Receiving The remote message has two parts: the Remote Enable bus control
the Remote hne (REN} is held true, then the controller sends & device listen
address <MLA>. [nstrument settings are unchanged during the
Message transition from lacal to remote.
]
Receiving The local message returns the HP 54112D to front-panel control. The
the Local Go-Tv-Local message (GTL bus command) addresses the instrument
to listen and then switches it from remote to local. None of the
Message instrument settings are changed during this transition.
Although the local message returns the instrument to front-panel .
control, it does not clear the local lockout if it is set.

Remote Operation
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Receiving The local lockout message (LLO bus command) disables the

the Local HP 54112D's front-panel LOCAL key. Local lockout can be set when
the instrument is 1n either local or remote modes, After the local

Lockout lockout is set and the unit is in the remote mode, local lockout will

Message be enforced. While the unit is m remote and the local lockout 1s set,
the remote-to-local transition can only be made using an HP.IB
command.

]

Receiving The Clear Lockout/Set Local message sets the REN control line false

the Clear and returns the instrument from the remote mode to the local mode.
[nstrument settings are not changed by this message, It can be sent

Lockout/Set when the instrument is in either the remote or local mode, The

Local effect of sending this message when the instrument is in the local
mode is to clear the local lockout if it is set.

Message

3

Sending the The HP 54112D sends the require service message by sefting the

Require Service Request (SRQ) bus control line and bit 8 of the status byte

. true when a previously programmed condition oceurs. The

Service instrument can send the require service message in either local or

Message remote mode, The require service message is cleared when a serial
poll is executed by the system controlier. During serial poll, the SRQ
control line is reset immediately before the insirument places the
status byte message on the bus. Refer to Chapter 1 for the conditions
that can be selected to cause the require service message. If no
conditions are selected, the require service message is disabled.
The HP 54112D will not send a require service message unless it is
in the Talk/Listen mode.

|

Receiving the
Abort
Message

The abort message (IFC control line true) halts all bus activity.
When the HP 54112D receives the abort message, it becomes
unaddressed and stops talking or listening. The require service
message and the status byte are unaffected by the abort message

Remote Operation
12-9



A

HP-IB Data Transfer Tips

Introduction The HP-IB commands and programs given in this section are based
on using an HP Series 200/300 controller. If you are using a different
computer, the contents of the hiteral string will remain the same, but
the surrounding commands, including input/output statements, will
be different.

L]

Getting Started
on the Bus

Fast Data
Transfer

After connecting the HP-IB cable, put the HP 54112D in the
addressable mode and select an address. To do this through the

HP 54112D's front panel, press the Utility menu key and then press
the HP-IB key. Press the top funetion key until Talk/Listen is
selected. Press the second function and set the HP-IB address.
Address 7 18 used for each of the examples below.

One of the best ways to see whether the controller and oscilloscope
are both set up and talking to each other is to send a simple
command to the HP 54112D. A good example is:

Output 707; “AUTbscale”

The HP 54112D will display “Measuring” in the upper left corner of
the screen, above the waveform display. This indicates that the

HP 54112D is performing an Autoscale. For more information on the
AUTO-SCALE command, refer to Chapter 2, “System Commands.”

Obtaining the fastest possible waveform capture and transfer
requires that the controller and the HP 54112D are set up
specifically to accomplish this task. The controller uses buffered /O
(fast handshake) and suspends all processing while the transfer is in
process.

The HP 54112D should be set up in the following manner:
¢ Timebase mode — Single
— this sets the oscilloscope so that the DIGITIZE command
doesn’t have to interrupt another task that the
HP 54112D is performing.

HP-IB Data Transfer Tips
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HP-IB Data Transfer Tips
A-2

* blank the display

— the display is normally updated at the end of a DIGITIZE
command so that the user can view the signal that has
been acquired. If the display is not blanked, then
approximately 200 ms is added to the time required to get
the information from the instrument.

¢ data format set to BYTE

— 1n FORMAT BYTE, each data point is passed in & single
data byte (8-bit integer).

» transfer the waveform to memory with a DIGITIZE command

— the DIGITIZE command arms the trigger circuit and
stores a waveform into memory as soon as a trigger
OCCUTE.

The following program will digitize a waveform and pass the record
to an HP Sermes 200/300 controller in approximately 300 ms.

10
20
30
40
50
60
70
80
90
100
110
120
130
140
150
160

170
180
180

210
220

230 |

240

250 !

260
270

!
1
1
1
1
!

This program will digitize a waveform present on Channe! 1
and pass the Bk record in approximately 290 ms

Dimeneion the errays and setup the YO buffer

INTEGER Wave(1-4098) BUFFER Record(1:6196)
ASSIGN @Buff TO BUFFER Wavel*\FORMAT OFF
ASSIGN @Scope TO 707

Setup the 54112 for s:ngle shot aequisition with the
display blanked

OUTPUT @Stcope;“ACQ TYPE NORM RESO OFF”

OUTPUT @Scope;""TIM MODE SINGLE"

OUTPUT @Scope;“DISP BLANK CHAN1 BLANK CHAN2 ELANK
MEM1 BLANK MEM2"

OUTPUT@Scope,"WAV SRC MEM1 FORM BYTE HEAD OFF”

! Dngitize the waveform and pass to controller
200 !

OUTPUT @Scope:*DIG1 DATA?"
TRANSFER @Scope TO @Buff, COUNT 8196, WATT

Unpack the 'O buffer array
ENTER @Buff USING “B":Record(*)
END



Data Format

The program listed above is beneficial for those who need the
absolute maximum transfer rate possible, The HP 54112D's BYTE
mode sends half the number of bytes of data as the WORD maode.
The FORMAT command in line 80 is the fastest data transfer mode
for the HP Series 200/300 controllers and uses a 16-bit integer
format. The drawback to using the BYTE transfer method is that
once the transfer 18 complete, the /O buffer must be unpacked.
Unpacking the array requires about six seconds (line 260).

If the objective of a fast transfer is to digitize a waveform, pass it to
the contreller, and then be able to interpret the data as quickly as
possible, then the WORD format must be used. WORD format passes
the data points in two 8-bit bytes, which represent the data as 16-bit
integers. This format is totally compatible with the format off mode
of the HP Series 200/300 controllers. Although the additional data
bytes require an extra 30 ms of bus time, there is no need to unpack
the array in the controller. This saves six seconds.

The program can be modified for WORD transfer by changing the
following lines:

70 INTEGER Wave (1:8186) BUFFER, Record(1:8196}
170 QUTPUT @Scope, “WAV SRC MEM1 FORM WORD HEAD OFF”
220 TRANSFER @SCOPE TO @BUFF,COTINT 16388 WAIT

Data is transmitted from the HP 541120 as gquantization-level
information (figure A-1). The corresponding time value for a
particular guantization level is not transmitted, but it can be
calculated because the guantization levels are transmitted in order
starting at the beginning of the record. VoltageAime pairs can be
caleulated as shown in figure A-1.

HP-IB Data Transter Tips
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Figure A-1. Data 1s transferred as quantization levels

Voltage/Time 'Tv change an array of data into voltage and time pairs, you must
Pairs request additional information from the HP 54112D. The information
includes YREF, YINC, YORG, XREF, XINC, XORG. These can be
requested using the programming commands described in Chapter
11, “Waveform Subsystem.” ‘ .

Here are the equations to change quantization level data received
from the HP 54112D into voltage and time:
V = [YP — YREF) x YINC] + YORG
T = {(XP - XREF} x XINC] + XORG
— YP = guantization-level data from the HP 54112D.
— XP = the number of the data point. The data is transmitted
in order, starting at the beginning of the record.
— YINC, XINC = scale factors for the vertical and horizontal.
— YREF, XREF = reference values for vertical and horizontal.
— YORG, XORG = offset and delay values for vertical and
horizontal.

The values for YINC, YREF, XINC, and XORG can be requested
from the HP 54112D using commands described in Chapter 11,
“Waveform Subsystem”

HP-IB Data Transter Tips
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introduction

Example/Demo Programs

This chapter contsins example programs using the command set for
the HP 54112D. In general, they use the long form of the command
with alpha (as opposed to numeric) arguments with each command
having a separate cutput statement for clarity. To optimize speed,
switch to concatenated short form numerics.

Throughout these examples, the HP 54112D is assumed to be at
address 7, the hardcopy devices at address 1, end the system bus at
700. The input signal used is the CAL signal from the front panel
connected to channel 1 with a 10:1 probe.

All programs were developed on an HP Series 200 computer using
HP BASIC 4.0. Several examples use the BASIC command “ENTER
2" This pauses program execution until the “ENTER" key is
depressed on the controller. This is used to separate different blocks
in the example to dramatize the features, allow for user interaction,
or to wait for the HP 54112D to finish an eperation such as hardeapy
output or an acquisition.

Example/Demo Programs
B-1



Vertical Channel
Setup Program

Exampie/Demo Programs
B-2

10 ! This sample program demonstiates some of the commands
20 ' used to pet a vertical channel, in thie case channel 1.

30 ' Thie program worke well using the cal signal from the

40 1 rear panel of the instrument The program sets the

60 ! probe attenuation factor for channe] 1 to 10:1

60 !

70 CLEAR 707 ! Device ¢clear command,
80 ! initializes HP-IB registers.

a0 !

100 QUTPUT 707, “AUTOSCALE" ! Autoseales the unit

110 OUTPUT 707,“ACQ TYPE NORMAL"’ ! Real time acquistions
120 QUTPUT 707,“CHANNELL" ! Enter Chl subsystem
130 GOTO 360

140 OUTPUT 707 “SENS 5" ! Sensitivity = 500 mVidiv
15¢ OUTPUT 707;"OFFSET 2" ! Set offset to 2V

160 QUTPUT 707,“PROBE 10 ! Bets probe attenvation to 10:1
170 REAL Offset,Range

180 INTEGER J

190 Offset=2 ! Bet offset vanable to 2V
200 BEEP

210 DISP “PRESS ENTER - OFFSET positions the waveform on the goreen’”
220 ENTER 2

230 DISP “"

240 FOR Jx=1 TO 17

250 OUTPUT 707,“OFFSET " Oflset | Bets next offset

260 Offset w Offset-.2

270 WAIT .3

280 NEXT J

290 !

300 BEEP

310 DISP “PRESS ENTER - the vertical SBENSITIVITY scales the signal™
320 ENTER 2

330 DISP “”

340 !

450 OUTPUT 707,"OFFSET 4" | Center screen at 400 mV

360 OUTPUT 707."range .880" ! Sets vertical range to B80mV
370! Can also use “SENSITIVITY"
380 ! volts/div

390 Range=.88 | Bets range variable to 880 mV
400 ¢!

410 FOR J=1TO 35

420 OUTPUT 707,“RANGE"Range | Sets new range

430 Range=Range+.05

440 WAIT 3

450 NEXT J

480 !

470 1

480 LOCAL 707 | Returns the 54112D to local
490 END | operation.



Timebase
Program

L0 | This is & sample program demonstrating the TIMEBASE
20 ) subsystem. The front panel CAL signal works well

30 1 with this program.

3!

40 CLEAR 707

50

60 !

80 OUTPUT 707;"AUTOSCALE™

80 REAL Sens,Delay

160 INTEGER J

110 QUTPUT 707,"ACQUIRE TYPE FILT"
120 OUTPUT 707;“TIMEBASE"

130 OUTPUT 707;“SENSTTIVITY 50E-6™
140

150

160 OUTPUT 707,“STOP™

1701

180 OUTPUT 707;"DELAY 0.0 "

19¢ OUTPUT 707,“REFERENCECENTER”
200

210

220 Delay=0.

230 FOR J=1 TD 100

240 OQUTPUT 707;*QFFSET ";Delay
250 ! Dejay=Delay+4.E-6

260 NEXT J

270!

280 ¢t

290 BEEP

! Device clear command
! initiahres the HP.IB registers

Euter TIMEBASE subsytem
Sets timehase to 200 ns/div.

Can also use "RANGE” for
second full screen.

Set delay to 0.
Puts delay reference at
center of graticule.

Sets delay to 0.

“OFFSET" = "DELAY "

300 DISP “PRESS ENTER - The horizontal time will be changed”

310 ENTER 2

320 DISP

330

340 Range=.01

350

360

370 OUTPUT 707;“TIM DELAY 0"
380 FOR J=1TO 16 -
390 OUTPUT 707;“TIM RANGE”;Range
400 Range=Range/l 7

410 NEXT J

420 1

430 END

1

! Sets full scale to 100 ms
Viie, 10 madiv).

!

! Return delay to 0

! Next full scale range.

Example/Demo Programs
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Measurement 10

setup Program 30 ! has been connected to CHANNEL 1.

40 !

50 CLEAR 707

60 DIM Measure$400]

70 OUTPUT 707, AUTOSCALE”

80 QUTPUT 707;"ACQUIRE TYPE
NORMAL"

90 OUTPUT 707,“TRIGGER SLOPE POS™

! This sample program demonstrates some of the commands in the
20 ' Measure Subsystem It mssumes that the front-panel CAL signal

!
! Sets display mode to Normal

! Belects positive slope

100 QUTPUT 707.“TIMEBASE RANG 2E-3" ! 200 ps per divigion

110 QUTPUT 707,“CHAN1 RANG 1.2 OFFS 4"

120

130t

140 QUTPUT 707;“PROBE 10"

150 QUTPUT 707;“DISPLAY™

160 OUTPUT 707,“FORMAT SINGLE"

170 OUTPUT 707,“VIEW CHAN1 BLANK
CHAN2"

180 QUTPUT 707,“TMARKER ON"

190!

200!

210 OUTPUT 707,"MEASURE™

220 OUTPUT 707,"SOURCE CHANNEL ([

230 OUTPUT 707;“VSTART 4™
240 OUTPUT 707,"VSTOP 4"
250!

260 !

270 BEEP

! Chanl set to 1.2 velts full
! scale centered at .4 volts

! Set attenuation to 10:1

! Selects Display Subsystem
! Seleets full screen display
!

! Turn on Tmarkers

! Selects Measure subsystem

! Channel 1 is the measurement
Bouree

! Sets voltage markers to

! .4V. This will be used a8 a
reference for the edge find
funetion.

280 DISP “PRESS ENTER watch the time markers move to signal EDGES”

290 ENTER 2
300!

alo!

320 DISP

3801

340 INTEGER J
350 FOR J=1 TO ¢

360 OQUTPUT 7T07;“ESTART +",J
370 WAIT .75

380 QUTPUT 707;“ESTOP -";J
330 WAIT .75

400 NEXT J

410"

420 BEEP

! This statement causes a pause in
the program, press ENTER on the
controller to continue.

! Find Jth positive edge

! Find Jth negsative edge

430 DISP “PRESS ENTER -VOLTAGE and TIME markers inerement across

screen’”
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440 ENTER 2

450 DISP "

460

470!

480!

480!

500 REAL Delay,Offset

510 Delay=0

520 Offset=0 ! Imitialize offset variable

530 FOR J=1 TO 21

540 QUTPUT 707,“TSTART";-1.E-3-Delay ! Move time start marker

550 QUTPUT 707,“TSTOFP";1. E-3+ Delay ! Move time stop marker

560 OUTPUT 707,"VSTART" - 2-Offset¥10 ' Move voltage start marker

570 OUTPUT 707,“VSTOP";1 + Offset ! Move voltage stop marker

580 Offset=Offset- 06

590 Delay<Delay-1.00E-4

600 NEXT J

610!

620 BEEP

€30 DISP “PRESS ENTER to take AUTOMATIC MEASUREMENTS”

640 ENTER 2

€50 DISP "

660 !

670!

680 OUTPUT 707,"MEASURE *

690 QUTPUT 707,“ALL?" ! Measure all parameters. They will

700 ! be displayed on scope, nd are

710! gvailible gver HP-IB.

720!

730 ENTER 707 USING “ K";Measure$

740 PRINT USING “K";Measure}

750 !

760!

710 BEEP

780 DISP “PRESS ENTER to accurately measure RISE TIME"

780 ENTER 2

80O DISP "

B10 !

820!

830 OUTPUT 707,“TIMEBASE RANGE ! Expand the dizplay
SE-6"

B40 !

850 QUTPUT 707, “MEASURE"

860 QUTPUT 707, RISEY ! Measure rise time

BTO°!

880 ENTER 707 Measure$

880 PRINT Measure$

800 LOCAL 707 ! Puts the 54112D in local

910 END ! operation.

Example/Demo Programs
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Memories/
Single-Shot
Measurements
Program
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10
20
30
40
50
60
70
&80
90

100 OUTPUT 707,“TIMEBASE RANGE 500-8"

110

120 OUTPUT 707."ACQUIRE TYPE NORM"
130 OUTPUT 707;"DIGITIZE CHANNEL 1"
140 QUTPUT 707,“BLANK CHANNEL 1"
150 OUTPUT 707,“VIEW MEMORY 1"

160
170
iB0
180

190 OUTPUT 707,“MEAS SOURCE MEMORY1™

200
210

220
230

! This sample program demonstrates using the memories for
! measurements and performing messurements on single-shot
! data Before running the program, connect the CAL egnal

! to the Chennel 1 input
!

CLEAR 707
OUTPUT 707, “AUTOSCALE"

H
!

OUTPUT 707,“VPP™
DIM Vpp$l20]

ENTER 707Vpp$
PRINT Vpp$

240 END

! Betup signal.

! Imztialize HP-IB registers.
! Scales the signal.

! Bets to 25 nsidivision

! Set for real time

! Aequire Chl data to Memory 1.

! Turn off Chl

! Measure peak-to-peak voltage
of memory 1

! Set measurement sourte.
! Measure peak-to-pesk
voltage.

1 Print results



Learn String
Program

10 !
20 ! The program demonstrates some of the learn string capabilities.
30 CLEAR 707

40 !

50 !

60 DIM Setting${308) ! 298 = # of bvtes in learn string

T ! plus 10 = “SETUP #A*=*"

80 1 Where SET = header

90 ! #A = indicates binary block

160 ! ** = 2 byte integer = length

110 OUTPUT 707,"LONGFORM ON" ! Use longform of mnemenics

120 OUTPUT 707."HEADER ON” ! Tells the 54112D to precede the
130! learn string with a header.

140 OUTPUT 707,*EQ1 ON ~ T Tells the 54112D to output an EOI
150! with the last byte

160 OUTPUT 707,“SETUP?" ! This asks the scope for the learn string
170 ENTER 707 USING “-K";Settingt ! Reads in header and string {-K tells
180! corputer to treat CR & LF as data).
190 LOCAL 707 ! Puts seope tn local operation.

200!

210!

220!

230 DISP “Change the instrument SETTINGS, then PRESS ENTER"

240 ENTER 2 ! This allows you to ¢hange the scope's
250! getup.

260 Hit "ENTER" to continue

270t

280 DISP "The instrument has returned to the PREVIOUS SETTINGS"
2gp !

300 OUTPUT 707;Setting$ ! Outputs the learn string end header
310! Seope is reset to previous setup
3201

330 LOCAL 707 ! Returne seope to local operation.

340 1

350 END

Example/Demo Programs
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Plotter Program
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10 ! Thus sample program demonstrates some of the commands in the
20 ' Hardeopy subsystem and the PLOT command. It assumes that
30 ! the scope is at addreas 7, the plotter is at address 5, and

40 ' that the system bus is 700.

50 !

60 CLEAR 707

70 OUTPUT 707,"HARDCOPY"
1

80 OUTPUT 707,"PEN AUTQ"
100!

110!

120 OUTPUT 707,"SPEED SLOW"”
130!

140 OUTPUT 707.“PLOT"

150 SEND 7;UNT UNL

160 SEND 7:LISTEN b

170 8END 7;TALK 7

180 SEND 7:DATA

190!

200 WAIT 180

210!

220!

230 !

2401

250 1

260 !

2701

280 END

! Puts the 54112D in the HARDCOPY
subsystem,

Sets the 54112D to the auto

pen mode.

Sets the plotter speed to 10

Outputs data to the plotter
Clears bus

Tells printer to hsten

Sets scope to talk mode

Sets the HP-IB ATN line true
causing data transfer to begin
Wait 3 minutes for transfer to
complete,

Note: If programming, use the
SRQ capabilities of the 54112D
to determine when the transfer
ie complete (see next example
program). Attempting to program
the 541120 while making

! a hardeopy dump will cause errors.



Hardcopy
(Service Request)
Program

10 ! This sample program demonstrates some of the commands in the
20 ! Hardcopy subsystem. The service request is used to detect
30 ! when printing is complete The program assumes that a

60 CLEAR 707
70 OUTPUT 707,"REQUEST 4112"

100

110 OUTPUT 707."REQUEST ON"
L20 ON INTR 7 GOTO 260

130 ENABLE INTR T;2

140 DISABLE INTR 7

150 OUTPUT 707:“HARDCOPY™
160

170 OUTPUT 707,“PAGE AUTO"”
180

180 OUTPUT 707;"PRINT"

200 SEND 7;UNT UNL

210 SEND T;LISTEN 1

220 SEND 7,TALK 7

230 SEND 7;DATA

240 ENABLE INTR 7

250 GOTO 250

260 A=SPOLL70T)

270 END

!
!
!
!
!
'
!
!
!
!
!
J
!
I
!
J
I
'
!
!

40 ! graphics printer is used and s address is sat to 1.
1

Request mask where:
40896 = Hardeopy complete, bit 12
16 = Heady bit - but 4,

Set so bit 12 causes SRQ
Enables scope's Service Request
Exit printing routine after SRQ
Enables SRG on bus #7
Disables all interrupts on bus #7
Puts the scope in the HARDCOPY
subsystem.

Sets the scope to sutomatically
output a formfeed

! Btarts print buffering

Clears bus

Tells printer to listen

Puts the scope in talk mode
Lowera the ATN line @ controller
Enables SRQ interrupt

Loops until printing is complete
Clear service request

Example/Demo Programs



Service Request
(Printer) Program
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10 ! This sample program demonstrates more uses of the Service
20 ! Requests (SRQs). This set of instructions uses: Hardcopy

30 ! Done, Loeal, Front-Pane] Service, Ready bit end Ready Masks.
40 ! The seope will monitor the front panel for SRQ and echo

50 | any actrvity. Any advisories or acquisitions initiated

60 ! by the front penel will be disclosed. Theae examples assume
70 ! the scope to be at address 7 and the printer to be at address
80 ! Ol on bus #7.

90 !

100 CLEAR 707

110 DIM K${80).A$(80)

1201

130 ON INTR 7 GOSUB Srg_svc ! Goto *Srq__sve” on Service Request
140 ENABLE INTR 7.2 ! Enables SRQ on bus #7

150 DISABLE INTR 7 ! Disables all interrpts on bus #7
160 !

170 PRINT

180 QUTPUT 707,“RESET" ! Resets 541121

190 OUTPUT 707,“AUTOSCALE”
200 QUTPUT 707,“ACQUIRE MODE AVERAGE"

210 WAIT 4 ! Puts scope 1nto averaged mode
220 INTEGER Rqsmask ! Wait for data accumulation

230 Rgemask=4096+16+4 ! request mask

2401 4096 = Hardcopy done - bit 12
250 ! 18 = Ready - bit 4

260 ¢ 4 = Front Panel Service - bit 2
270! Set 50 bit 12 causes an SRQ
280 QUTPUT 707,“"REQUEST";Rgsmask! Sends Request Mask

280 OUTPUT 707,“REQUEST ON" I Set RQS - bit 6 1n the request mask
300 OUTPUT 707,“LONGFORM ON" ! Bets longform for headers.

310 QUTPUT 707,“HEADER ON" ! Sets headers on for queries

320 Stat=5POLL(70T) ! Serial Poll scope, should be 0

330 PRINT “Result of Serial Poll 1 ";Stat

340!

350 Dump__flagw0

360 OUTPUT 707,"PAGE AUTO" ! Bets auto form feed

370 OUTPUT 707,"PRINT" ! Btarts hardcopy print

380 SEND 7;UNT UNL ! Turns off entire bus.

380 SEND 7,LISTEN 1 ! Sets printer to listen

400 S8END 7,TALK 7 ! Sets soope to taik.

410 SEND 7.DATA ! Lower ATN line @ controller
420!

430 ENABLE INTR 7;2 | Enables interrupts on bus #7
4401

450 IF Dump__fag=0 THEN

480 PRINT



470 PRINT " Waiting for hardeopy tranafer to complete”
486 PRINT 'Time availible for other tasks’
490 PRINT "IM! Bus is NOT available H”

500 WAIT 2

510 GOTO 450

520 END IF

530 GOTO 530

540!

550!

560 !

570 ! Service request interrupt routine

580 !

580 Srq_sve: ]

600 Stat=SPOLLITO07) ! Perform serial poll

610 ! and clear SRQ

620 INTEGER J

6§30 PRINT

840 PRINT “Service Request Status= ";Stat

650 !

660 !

670 IF BIT(Stat,0) THEN 1 54112D is not a controller.
680 PRINT “RQC should nat be set - PROBLEM"™ ! RQC cannot be set by the
690 1 54112D

700 ENDIF

710 !

720 !

730 IF BITiStat,1) THEN ! RAM power failure

740  PRINT “PWR status has been set-WHY?"

760 END IF

760 1

0 1

780 IF BIT{Stat,2} THEN ! Front-Panel Servnice

790 PRINT “FPS atatus has been set™

800  OUTPUT 707,"KEY™ ! Asks for key code.

810  ENTER 707T:K$ ! Reads key code.

820 OUTPUT 707;:K$ ! Qutputs key code

B30  PRINT " “&K$

B40 ENDIF

B50 !

B8O !

870 IF BITiStat,3} THEN ! Local operation occurred.
B8O PRINT “LCL operation has oecured”

890 ENDIF

800 !

910 !

920 T[F BITYStat4) THEN ! Ready bit - only bit active
530 PRINT “Hardcopy Complete " ! in the Ready byte 1= Hardeopy
940 [F Dump_. Aag=0 THEN ! Complete.

850 SEND 7,UNT UNL
960 Dump__flagel
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970 ENDIF
980  PRINT “Now try pressing keys, they will echo from controller™
200 ENDIF

1000 !

1010!

1020 IF BIT(Stat,5t THEN I Go read the errors

1030 REPEAT

1040 OUTPUT 707 “ERR™ ! Aake for next error 1n quene
1050 ENTER 707;A% ! Reads next error

1060 PRINT “Error was : ";A$ ! Printa next error

1070  UNTIL VAL{A$I9,12]=0 ! Untal error queue is empty.
1080 END IF

1090 1

100 1

1110 IF¥ BITtStat,6) THEN ! A SRQ was generated by someone
1120 QUTPUT 707,"REQUESTT ! Asks for masg value

1180 ENTER 707;A% ! Reads mask value

1140 PRINT A$&” is the mesk value”

1150 END IF

180

1 1

1180 IF BIT {Stat,7) THEN ! Advisory has been imtiated
1190 OUTPUT 707,"DSP™ ! Asks for advisory

1200 ENTER 707;A% ! Rends advisory

1210 PRINT A$&“is the Advisory” ! Prints advisory
1220 END IF

1230 !

1240 !

1250 ENABLE INTR 7

1260 RETURN

1270 !

1280 END



Service Request
(Data Acquisition)
Program

10 ! This sample program demonstrates some of the uses of

20 ! Service Requests (SRQa}. This set of ingtructions uses

30 ! the Aecguisition Done, Local, Front-Fanel Service,

40 ! Ready and Ready masks An acgumsition that will produce

50 ! buffered results will be started When a SRQ is sent, the

80 ! results will be read and digplayed The scope will then

70 ! moniter the front-panel keys using SRQs and echo any

80 ! activity. Acguisitions initiated from the front panel

90 ! will be disclosed

100!

110 CLEAR 707

120!

130 FRINTER IS 1 t Display is PRINT destination
140 DIM B$:1:16X30] K8[80],A5[50]

1501

160 ON INTR 7 GOSUB Srq__sve ! Goto “Srq__svc” on Service Reguest.
170 ENABLE [INTR 7:2 ! Enables SR on bus #7

180 DISABLE INTR 7 ' Disables sll interrupts on bus #7
190!

200 PRINT

210 OUTPUT 707;"RESET" ! Resets 541121,

220 OUTPUT 707,"AUTOSCALE"

230 INTEGER Rgsmask

240 Rgsmask=1024+16+4 ! Request mask where

250! 1024 = Acquisition done - bit 10.
260 1 16 = Ready - bit 4.

270! 4 = Pront Panel Service - bit 2.
280 ! Set 80 bit 10 causes an SRQ
280 QUTPUT 707,"REQUEST":Rgsmask' Sends Request Mask

300 OUTPUT 707;“REQUEST ON™' ! Sets RQS - bit 6 in Request mask.
310 OUTPUT 707;°LONGFORM ON™ ! Turns on longform for headers

320 OUTPUT 707;"HEADER ON" ! Turns headers on for queries.

330 Stat=SPOLL{TOT ! Serial Poll scope, shouid be 0

340 PRINT “Result of Serial Poll is ";Stat

350!

360 Meas__flag=0

370 OUTPUT 707,“ACQUIRE TYPE AVERAGE" ! Selects the average mode
380 OUTPUT 707,“COUNT 64" ! 64 Averages for completion

3g0 QUTPUT 707,“MEASURE ™ ! Enters MEASURE subsystem.
400 OUTPUT 707;“SOURCE MEMS” | Memory 5 15 source for measurement
410 OUTPUT 707;“DIGITIZE 1

4201

430 ENABLE INTR 7;2 ! Ensables interrupt on bus #7.

440 )

450 BEEP

460 PRINT

470 PRINT " Waiting for averages and measurement"

480 PRINT ™ to complete. Time available for ™
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490 PRINT " ather controller tasks ”

500 PRINT

510 PRINT " THE BUS IS AVAILABLE"

520!

530 OUTPUT 707;“ALLY” ! Raquests ALL messurements
5401

560 GOTO 650 ! Loop uatil Service Request occurs
560!

570!

5801

580 ! Service Request Interupt Routine

800 !

61D Srq__sve:!

620 BEEP

630 Stat=SPOLLLTOT) ! Performs a Serial Poll

640 ! and clears SRQ.

630 [INTEGER J

660 PRINT

670 PRINT “Service Request Status= *';Stat

680 ¢

690 1

700 [F BITYStat,0) THEN ! Request Control - 54112D is
716 PRINT “RQC should not be set - FROBLEM™ ' not a controller and
720 END IF ! cannot send a RQC.
730!

740!

750 [F BIT(Stat,1} THEN ! RAM power failure

760 PRINT "PWR status has been set. WHY™

770 END IF

780 !

T80 !

800 IF BIT(Stat,2) THEN ! Front-Panel Service.

810 PRINT “FPS status has been set”

820 OQUTPUT 707, “Key™ ! Asks for key code.

830 ENTER 707;K$ ! Reads key code

840 OUTPUT 707;K$ ! Qutputs key code.

850 PRINT " “&K$

860 END IF

870!

880!

890 IF BIT{Stat,3) THEN ! Loeal operation aceurred
9500 PRINT “LCL opetation has occurred”

810 END IF

920!

930 1

940 IF BITtStat 4) THEN ! Ready bit . only bt active
850 PRINT “Acquisition done " ! in the Ready byte is Acq done
960 [F Meas. flagmd THEN ! First time thru?

970 FOR J=1TO 16 !

880 ENTER 707 BHJ) ! Raads measurement results
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990 PRINT B&J)

! and prints them

1030 PRINT “Press some keys. The key number will be printed out”

1000 NEXTJ

1010 Meas_flag=1l
1020 FRINT

1040 END [F

1050 END IF

1060 !

1070}

1080 IF BIT(Stat,5) THEN
1050 REPEAT

1100  OUTPUT 707;“ERR?
1110 ENTER 707:A$%

1120  PRINT “Error was : ";A$
1130 UNTIL VAL{AS2,1211=0
1140 END IF

1150 !

1160 !

1170 IF BIT (Stat 6) THEN

1180 OUTPLIT 707, “REQUEST?"
1180 ENTER 707-A%

1200 PRINT A$& “1s the mask value”
1210 END IF

1220 !

1230 1

1240 ! ENABLE INTR 7

1250

1260 RETURN

1270 1

1280 END

! GO read the errors.

! Aslkes for next error 1n quene
! Reads error.

! Printe error.

! Until error queue 18 empty

! A 5RQ has heen generated.
| Ask for mask value

! Reads mask value

! Prints mask value

| BRQ disables interrupts.
I This enables them
! This re-enables them.
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Display (Color)
Program
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10 ! This sample program demonstrates some of the text commands
2t ! in the Display subsystem.

40 !

50 ! Disabie the instrument from writing text to the secreen and

60 ! ast the coiore

70 !

80 CLEAR 707

90 OUTPUT 707,DISPLAY MASK 0" ! neable the instrument from
100! writing text to the screen
105 QUTPUT 707,“ATTRIBUTE ENABLE" ! Enable embedded attributes
110 QUTPUT 707,“PRIORITY ON" ! Text overwrites graphics

120 QUTPUT 707,“SETCOLOR DEFAULT” ! Turn on the default colors
130!

140 ! Write a color block to each position on screen

150 !

160 FOR Row=0 TO 22

170 FOR Column=0 TO 71

180  Attnbute=129 ! Use the inverse video attribute
180  Attribute= Attribute +8*((Row + Column) MOD 16} ! Set the color

200 OUTPUT 707,“ROW ",Row;"COLUMN ";Column ! Send row and column
210 ! Output a single character block with its attribute

220 OUTPUT 707 USING “8AB2A" “STRING “*“ Attribute’’ “*"

230 NEXT Column

240 NEXT Row

250!

260 ' To get back to the normal display, turn the mstrument off

270! and then on again. This resets the display MASK.

2901

300 END



Transfer 64k
Byte Program

This program demonstrates a 64k waveform transfer using the DATA
command with start and stop parameters Before running this
program connect the front-panel cal signal to Chennel 1.

The data is transfered in two blocks for the following reasons:

1! A maximum of 65,535 bytes can be transfered using the DATA
command, In this example, the WORD format is used to transfer
64,000 words or 128,000 bytes,

2) The array size of the controller in this example 15 limited to
32,767.

10 CLEAR 707
20 QUTPUT 707,“RESET” ! et up HP 54112D
30 OUTPUT 707;“AUTOSCALE"

40 ASSIGN @PFast TO 707;FORMAT OFF

50 OUTPUT 707,"ACQUIRE TYPE NORMAL LENGTH 64000"
60 OUTPUT 707;"DIG 1"

70 OUTPUT 707;“HEADER ON LONGFORM OFF EQI ON”
80 QUTPUT 707,"WAVEFORM SOURCE MEMORY1 FORMAT WORD"

80 OUTPUT 707;“DATA 0,319987" ! Transfer Waveform
L00 ENTER 707 USING “#8AW";Header$ Byte__Jen ! and Preamble
110 INTEGER Waveform1(0:31999) Waveform®0;31999) 1 to controller

L20 ENTER @Fast,Waveform1r*)

L30 OUTPUT 707,DATA 32000 ,639997

140 ENTER 707 USING “#,8AW",Header§, Byte__len

L50 ENTER @Fast,Waveform2i™)

160 DIM Preamble$150]

170 OUTPUT 707;"PREAMBLE™

180 ENTER 707 USING “-K";Preambie$

190 OUTPUT 707;Preambie$

192t

195 ! Transfer Waveform and Preamble to HP 54112D

197!

200 QUTPUT 707 USING "#,154W”,"DATA 0,31999 #A“Byte_len
2i0 QUTPUT @Fast;Waveform1(*}

220 OUTPUT 707 USING "#,19AW",“DATA 32000,63992 #A"Byte_ len
230 OUTPUT @Fast,Waveform?2!*)

240 OUTPUT 707,“VIEW MEMORY1 BLANK CHANNEL1"

230 END

Example/Demo Programs
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Introduction

Format Statement Descriptions

This appendix contains information about the program format
statement contained in the program examples in this manual. The
information in this appendix has been copied from the HP BASIC
4.0 Language Reference Manual, HP manual reorder number
98613-90051, copyright 1985.

The three program commands in this appendix contain most of the
format “USING”) statements and parameter definitions that are
used in this programming manual This appendix is included as a
convenience to the user who may not have the

HP BASIC 4.0 Language Reference Manual, If you do have the

HP BASIC 4.0 Language Reference Manual available, please refer to
it for & more complete description of the programming statements,

Format Statement Descriptions
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ENTER

I

ENTER Option Required None
Ksyboard Executable Yes
Programmable Yes
In an IF.THEN... Yen

This statement is used to input data from a device, file, string, or
buffer and assign the values entered to variables.

(ENTER } J'_-‘, {

FLYITT rter

source ymage items

EWpAnOea oyiapksn

Tmage 1ine
numGer
ThaOw Lint
jane!

BUbBETAOL

Bewin- ng
—— I
+neihg
@asatian
wubnt- ng
lengrh
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ENTER

literal form of image specifaer

e
S

image

!

7| specifier last

image
specifier last

Lo-

Range
Item Deseription/Default Restrictions
I/O path name name assigned to a device, devices, mass any valid name

record number
device selector
source string name
subscript

image line number

image line label
image specifier
numeric name
string name
beginning position
ending position
substring length
unage specifier list
repeat factor

literal

storage file, or buffer

numeric expression, rounded to an integer
numeric expression, rounded to an integer
name of a string variable

numeric expression, rounded to an integer

integer constant identifinng an IMAGE
statement

name identifying an IMAGE statement
string expression

name of a numeric variable

name of & string variable

numertc expression, rounded to an integer
numeric expression, rounded to an integer
numeric expression, rounded to an integer
literal

integer constant

string constant composed of characters
from the keyboard, including those
generated using the ANY CHAR key

1 through 2% -1

any valid name

-32,767 through +32,767

1 through 32,7687

any valid name
(see drawing)

any valid name
any valid name

1 through 32,767
0 through 32,767
0 through 32,767
(see next drawing)
1 through 32,767

quete mark not allowed

Format Statement Descriptions
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ENTER

imeDe soeciFinr it

Fad)e soecitier Cannot
¢ UkED withoot §
digat Boecitier

Sraced itams
reayire I0

at
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1nztor

Fapme]
factet
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Example

ENTER

ENTER 705:Number,String$
ENTER @Fiie;Array(*)

Statements ENTER @Source USING Fmt5:Item(1} Item(2)Ftem(3)
ENTER 12 USING “#.6A™:AS$(2:6]

[

Semantics

The
Number Buiider

Arrays

Files As
Source

If the data being recerved is ASCII and the associated variable is
numeric, & number builder is used to create & numeric quantity from
the ASCII representation. The number builder ignores all leading
non-numeric characters, ignores all blanks, and terminates on the
first non-numeric character, or the first character received with EOI
true. Numeric characters are ¢ through 9, +, —, decimal point, ¢,
and E, in a meaningful numeric order. If the number cannot be
converted to the type of the associated variable, an error is
genevated. If more digits are recetved than can be stored in a
vanable of type REAL, the right-most digits are lost, but any
exponent will be built correctly. Overflow occurs enly if the exponent
overflows,

Entire arrays may be entered by using the asterisk specifier. Each
element 1 an array is treated a5 an item by the ENTER statement,
as if the elements were listed separately. The array is filled in row-
major erder iright-most subseript varies fastest).

If an /O path has been assigned to a file, the file may be read with
ENTER statements The file must be an ASCII or BDAT file. The
attributes specified in the ASSIGN statement are used oaly if the
file is a BDAT file Data read from an ASCII file is always in ASCII
format. Datz read from a BDAT file is considered to be in internal
format if FORMAT is OFF, and is read as ASCII characters if
FORMAT 1s ON.

Serial access is available for both ASCII and BDAT files. Random
access 15 available for BDAT files. The file pointer is important to
both serial and random access. The file pointer is set to the
beginning of the file when the file is opened by an ASSIGN. The file
pointer always points to the next byte available for ENTER
operations.

Format Statement Descriptions
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ENTER

Devices
As Source

CRT
As Source

Keyboard
As Source

Random access uses the record number parameter to read items from
a specific location in a file. The record specified must be before the
end-of-file. The ENTER begins at the beginning of the specified
record.

It is recommended that random and serial access to the zame file
not be mixed. Also, data should be entered into variables of the same
type as those used to output it (e.g., string for string, REAL for
REAL, etc.).

An IO path name or a device selector may be used to ENTER from
a device If a device selector 15 used, the default system attributes
are used. If an /O path name is used, the ASSIGN statement
determines the attributes used. If multiple devices are specified in
the ASSIGN, the ENTER sets the first device to be talker, and the
rest to be listeners.

If FORMAT ON 15 the current attribute, the items are read as
ASCIL If FORMAT OFF is the current attribute, 1tems are read from
the device in the computer's internal format. Two bytes are read for
each INTEGER, eight bytes for each REAL. Each string entered
consists of a four-byte header containing the length of the string,
followed by the actual string characters. The string must contein an
even number of characters; if the length is odd, an extra byte is
entered to give alignment on the word boundary.

If the device selector is 1, the ENTER is from the CRT. The ENTER
reads characters from the CRT, beginning at the current print
position (print position may be modified by using TABXY in a
PRINT statement), The print position is updated as the ENTER
progresses After the last non-blank character in each line, a line-
feed 15 sent with a simulated “EOL"” After the last line is read, the
print position is off the screen. [f the print position is off screen
when an ENTER is started, the off-screen text 1s first scrolled into
the last line of the display.

ENTER from device selector 2 may be used to read the keyboard. An
entry can be terminated by pressing ENTER, EXECUTE, RETURN,
CONTINUE, or STEP. Using ENTER, EXECUTE, RETURN, or
STEP causes a CR/LF to be appended to the entry. The CONTINUE
key adds no characters to the entry and does not terminate the

Format Statement Descriptions
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Strings
As Source

Buffers As
Source
(Requires TRANS)

ENTER
With USING

ENTER

ENTER statement. If an ENTER is stepped into, it may be stepped
out of, even if the CONTINUE key 15 pressed. An HP-IB EQ! may be
simulated by pressing CTRL E before the character to be sent, if this
feature has been enabled by an appropriate CONTROL statement to
the keyboard.

If a string name 1s used as the source, the string 15 treated similarly
to a file. However, there 1s no file pointer, each ENTER begins at the
beginuing of the string and reads serially within the string.

When entering from an I/O path assigned to a buffer, data is
removed from the buffer beginning at the location indicated by the
buffer's empty pointer. As data is received, the current number-of-
bytes register and empty pointer are adjusted accordingly.
Encountering the fill pointer (buffer empty) produces an error unless
a continuous inbound TRANSFER is filling the buffer. In this case,
the ENTER will wait until more data is placed in the buffer

Since devices are logically hound to buffers, an ENTER statement
cannot intercept data while it is travelling between the device and
the buffer. If an IO path is currently being used in an cutbound
TRANSFER, and an ENTER statement uses it as a source, execution
of the ENTER 15 deferred until the completion of the TRANSFER.
An ENTER can be concurrent with an inbound TRANSFER only if
the source is the JO path assigned to the buffer.

An ENTER from a string veriable that is slso & buffer will not
update the buffer's pointers and may return meaningless data.

When the computer executes an ENTER USING statement, it reads
the 1mage specifier, acting on each field specifier (field specifiers are
separated from each other by commas) as it is encountered. If no
variable is required for the field specifier, the feld specifier is acted
upon without referencing the enter items. When the field specifier
references a variable, bytes are entered and used to create a value
for the next item in the enter list. Each element in an array is
considered a separate item.

The processing of 1mage specifiers stops when a specifier is
encountered that has no matching enter item. If the image specifiers
are exhausted before the enter items, the specifiers are reused,
starting at the beginning of the specifier list,

Format Statement Descriptions
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ENTER

Entry into a string variable always terminates when the .
dimensioned length of the string is reached. If more variables

remain 1n the enter list when this happens, the next character

received is associated with the next item in the list.

When USING is specified, all data is interpreted as ASCII
characters FORMAT ON 15 always assumed with USING, regardiess
of any attempt to specify FORMAT OFF.

Effects of the image specifiers on the ENTER statement are shown
in the following table.

Image
Specifier Meaning
K Freefield Entry
Numeric: Entered characters are sent to the number builder. Leading
non-numeric characters are ignored. All blanks are ignored.
Trailing non-numeric characters and characters sent with .
EOI true are delimiters. Numeric characters inciude digits,
decima] point, +, —, e, and E when their order is
meaningful.
String: Entered characters are placed in the string, Carriage-return
not immediately followed hy line-feed is entered into the
string. Entry teo a string terminates on CR/LF, LF, a
character received with EOI true, or when the dimensioned
length of the string is reached.
-K Like K except that LF is entered into a string, and thus CR/LF and LF do
not terminate the entry.
H Like K except that the European number format is used. Thus, a comma
is the radix indicator and a period is a terminator for a numeric item
(requires 10).
-H Same as —K for strings; same as H for numbers (requires 10),
g8 Same action as D. .
M Same action as D.
D Demands a character. Non-numeries are accepted to fill the character

count. Blanks are ignored; other non-numerics are delimiters.

Format Statement Descriptions
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ENTER

|
image
Specifier Meaning
z Same action as D.

%

ESZ
ESZZ
ESZZZ

A

X
literal
B

W

Same action as D (requires I0).
Same action as D.

Like D, R demands a character When R is used in a numeric image, it
directs the number builder to use the European number format. Thus, a
eomma is the radix indieator and a period 15 a terminator for the numeric
1tem (requires 10).

Same action as 4D.
Same action as 3D.
Same action as 4D,
Same action as 5D

Demands a string character. Any character received is placed in the
string.

Skips a character.
Skips one character for each character in the literal.
Demands one byte, The byte becomes a numeric quantity.

Demands one 16-bit word, which is interpreted as a 16-bit, two's
complement integer. If either an 10 path name with the BYTE attribute
ar a device selector 1s used to access an 8-bit interface, two bytes will be
entered; the most-significant byte is entered first. If an I/0 path name
with the BYTE attribate 15 used to access a 16-bit interface, the BYTE
attribute is overridden and one word is entered in a single operation. If
an I/O path name with the WORD attribute is used to access a 16-bit
interface, one byte is entered and ignored when necessary to achieve
alignment on a word boundary. If the source is a file, string variable, or
buffer, the WORD attribute 1s ignored and all data are entered as bytes;
however, one byte will be entered and ignored when necessary to achieve
alignment on a word boundary.

Format Statement Descriptions
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ENTER

e o

Specifier Meaning

Y Like W except that pad bytes are never entered to achieve word
alignment. If an IO path name with the BYTE is used to access a 16-bit
interface, the BYTE attribute is not overridden (as with W specifier ahove}
(requires JO).

# Statement is terminated when the {ast ENTER item is terminated. EOI
and line-feed are item terminators, and early termination is not allowed.

% Like # except that an END indication {such as EOI or end-of-file) is an
immediate statement terminator. Otherwise, no¢ statement terminator is
required. Early termination is allowed if the current item is satisfied.

+ Specifies that an END 1ndication is required with the last character of

the last item to terminate the ENTER statement. Line feeds are not

statement terminators. Line-feed is an 1tem terminator unless that

function is suppressed by ~K or —H (requires IO\ .

- Specifies that a line-feed terminator is required as the last character of
the last item to terminate the statement. EOI is ignored, and other END
indications, such as EOF or end-of-data, cause an error if encountered
before the line-feed (requires 10).

/ Demands a new field; skips all characters to the next hinedeed. EQI is
ipnored.

L Ignored for ENTER.

@ Ignored for ENTER.

Format Statement Descriptions
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Enter Statement
Termination

ENTER

A simple ENTER statement (one without USING) expects to give
values to all the variables in the enter list and then receive a
statement terminator. A statement terminator is an EOL, a line-feed
received at the end of the last variable (or within 256 characters
after the end of the last variable), an end-of-data mdication, or an
end-of-file. If a statement terminator is received before all the
variables are satisfied, or no terminator is received within 256 bytes
after the last variable 15 satisfied, an error occurs. The terminator
requirements can be altered by using images.

An ENTER statement with USING, but without a % or # image
specifier, 15 different from a sxmple ENTER in one respect. EQI 1s
not treated as a statement terminator unless it occurs on or after
the Jast variable Thus, EOIl is treated like & line-feed and can be
used to terminate entry into each variable.

An ENTER statement with USING that specifies a # image requires
no statement terminator other than a satisfied enter list. EOI and
line-feed end the entry into individual variables The ENTER
statement terminates when the variable list has been satisfied

An ENTER statement with USING that specifies a % image allows
EOQI as & statement terminator, Like the # specifier, no special
terminator is required. Unlike the # specifiet, if an EQI is received,
it is treated as an immediate statement terminator. If the EOL
occurs at a normal boundary between items, the ENTER statement
terminates without error and leaves the value of any remaining
variable unchanged.

Farmat Statement Descriptions
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OUTPUT

L

(DU’TPUT }—"Iiest)nur.:nn_l—

Expanged diagram

Option Required None
Keyboard Executable Yes
Programmabie Yes
In an IF..THEN.., Yes
This statement outputs items to the specified destination.
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OUTPUT

literal form of image specifier:

@

image

specifier list

record number
device selector

destination string
name

subscript

image line number

image line label
image specifier
numeric array name
string array name
image specifier list
repeat factor

literal

storage file, or buffer
numeric expression, rounded to an integer
numeric expression, rounded to an integer

name of a siring variable

numeric expression, rounded to an integer

integer constant identifying an IMAGE
statement

name identifying an IMAGE statement
string expression

name of a numetric array

name of a string array

literal

integer constant

string constant composed of characters
from the keyboard, including those
generated using the ANY CHAR key

Range
Item Description/Default Restrictions
/O path name name assigned to a deviee, devices, mass any valid name

1 through 20/ -1

any valid name

=32,767 through +32,767
1 through 32,766

any valid name

(see drawing)

any valid name

any valid name

{see next drawing)

1 through 32,767

quote mark not allowed

Format Statement Descriptions
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OUTPUT
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Example
Statements

Semantics

Standard
Numeric Format

Arrays

Flies As
Destination

QUTPUT

OQUTPUT 701;Number,String$

OUTPUT @File;Arrayi*),END

OUTPUT @Rand, 5 USING Fmt!:Item(5)
QUTPUT 12 USING “#6A";B3{2:6]
CUTPUT @Printer;Rank:Id:Names$

The standard numeric format depends on the value of the mmber
being displayed. If the absolute value of the number is greater than
or equal to 1E~4 and less than 1E +6, it 1s rounded to 12 digits and
displayed in floating point notation.

If 1t is not within these limts, it is displayed in scientific notation.
The standard numeric format 1s used uniess USING 1s selected, and
may be sperified by using K 1n an image specifier.

Entire arrays may be output by using the asterick specifier. Each
element in an array is treated as an item by the OUTPUT
statement, as if the items were listed separately, separated by the
punctuation following the array specifier. If no punctuation follows
the array specifier, a comma 15 assumed. The array is output in row-
major order (right-most subseript varies fastest.)

f an I/Q path has been assigned to a file, the file may be written to
with QUTPUT statements The file must be an ASCII or BDAT file.
The attributes specified in the ASSIGN statement are used if the
file is a BDAT file.

Serial access is available for both ASCIT and BDAT files. Random
access is available for BDAT files. The end-of-file marker (EQF} and
the file pointer are important to both serial and random access. The
file pmmnter 1s set to the beginning of the file when the file is opened
by an ASSIGN, The file pointer always points to the next byte to be
winitten by serial OUPUT operations. The EOF pointer is read from
the media when the file is opened by an ASSIGN, On a newly-
created file, EOF is set to the beginning of the file. After each

Format Statement Descriptions
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OUTPUT

Devices As
Destination

OUTPUT operation, the EOF is updated internally to the maximum
of the file pointer or the previous EOF value. The EOF pointer is
updated on the media at the following times:
¢ When the current end-of-file changes.
®* When END is specified in an OUTPUT statement directed to
the file.
* When a CONTROL statement directed to the 'O path name
changes the position of the EOF.

Random access uses the record number parameter to write items to
a specific location in a file. The OUPUT begns at the start of the
specified record and must fit inte one record. The record specified
cannot be beyond the record containing the EQF, if EOF 1s at the
first byte of a record. The record specified can be one record beyond
the record containing the EQF, if EOF is not at the first byte or
record Random access is always allowed to records preceding the
EOF record. If you wish to write randomly to a newly-created file,
either use a CONTROL statement to position the EOF in the last
record, or write some “dummy” data into every record.

When data is written to an ASCH file, each item is sent as an
ASCII representation with a two-byte length header, Data sent to a
BDAT file is sent 1n internal format if FORMAT is OFF, and 15 sent
as ASCII characters if FORMAT is ON.

An [/O path or a device selector may be used to direct QUTPUT to a
device. If a device selector 18 used, the default system attributes are
used. If an I/O path is used, the ASSIGN statement used to associate
the I/O path with the device also determines the attributes used. If

-multiple listeners were specified in the ASSIGN, the OUPUT is

directed to all of them. Iff FORMAT ON is the current attribute, the
items are sent in ASCIL. Items followed by a semicolon are sent with
nothing following them. Numeric items followed by a comma are
sent with e comma following them. String items followed by a
comma are sent with a CR/LF following them. If the last item in the
OUPUT statement has no punctuation following it, the current end-
of-line {(EQL) sequence 15 sent after it. Trailing punctuation
eliminates the automatic EQL.

If FORMAT OFF is the eurrent attribute, items are sent to the
device in the computer’s internal format. Punctuation following
items has no effect on the OUTPUT. Two bytes are sent for each
INTEGER, eight bytes for each REAL. Each string output consists of
a four string byte header containing the length of the string,

Format Statement Descriptions
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CRT As
Destination

Keyboard As .

Destination

Strings As
Destination

Buffers As Destination
(Requires TRANS)

Using END
Whih Devices

OUTPUT

followed by the actual characters. If the number of characters 15 odd,
an additional byte containing a blank is sent after the last
character

If the device selector is 1, the OUTPUT is directed to the CRT.
OUTPUT 1 and PRINT differ in their treatment of separators and
print fields, The OUTPUT format 15 described under “Devices As
Destination.” See the PRINT keyword (page C-22) for a discussion of
that format, OUTPUT 1 USING and PRINT USING to the CRT
produce similar actions.

Outputs to device selector 2 may be used to simulate keystrokes.
ASCII characters can be sent divectly i, “hello”) Nen-ASCII keys
{(such as EXECUTE! are simulated by a two-bvte sequence

When simulating keystrokes, unwanted characters (such as the EOL
sequence} can be avoided with an image specifier {(such as “#B" or
"# K" See “OUTPUT With USING," page C-18.

If a string is used for the destination, the string 1s treated similarly
to a file However, if there is no file pointer, each OUTPUT begios at
the beginning of the string, and writes senally within the string.

When the destination 1s an O path name assigned to & buffer, data
is placed in the buffer beginning at the location indicated by the
buffer’s fill pointer. As data is sent, the current number-of-bytes
register and fill pointer are adjusted accordingly. Encountering the
empty pointer (buffer full) produces an error unless a continuous
outhound TRANSFER is emptying the buffer. In this case, the
OUTPUT will wait until there is more room in the buffer for data.

[f an I/O path is currently being used in an inbound TRANSFER,
and an OUTPUT statement uses it as a destination, execution of the
OUTPUT is deferred until the completion of the TRANSFER. An
OUTPUT can be concurrent with an eutbound TRANSFER only if
the destination 15 the /O path assigned to the buffer.

An OUTPUT to a string variable that is also a buffer will not
update the buffer's pointers and will probably corrupt the data in
the buffer.

The secondary keyword END may be specified following the last
item in an OUTPUT statement. The result, when USING is not
specified, is to suppress the EOL (End-of-Line) sequence that would

Format Statement Descriptions
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OUTPUT

OUTPUT
With USING

otherwise be output after the last byte of the last item. If a comma
is used to separate the last item from the END keyword, the
corresponding item terminator is output (CR/LF for string items or
comma for numenc items),

With HP-IB interfaces, END specifies an EQI signal to be sent with
the last data byte of the last item However, if no data is sent from
the last output item, EQI is not sent. With data communications
interfaces, END specifies an end-of-data indication to be sent with
the last byte of the last output item.

Wien the computer executes an OUTPUT USING statement, it
reads the image specifier, acting on each field specifier {field
specifiers are separated from each other by commas) as it is
encountered. If nothing is required from the output items, the field
specifier is acted upon without accessing the cutput list. When the
field specifier requires characters, it accesses the next item
considered a separate item.

The processing of 1mage specifiers stops when a specifier is
encountered that has no matching output item. If the image
specifiers are exhausted before the output items, they are reused,
starting at the beginnimg.

If & numeric item requires more decimal places to the left of the
decimal point than are provided by the field specifier, an error is
generated. A minus sign takes a digit place if M or S is not used,
and can generate unexpected overflows of the image field. If the
number contains more digits to the right of the decimal point than
specified, it is rounded to fit the specifier.

If a string is longer than the field specifier, it 15 truncated, and the
rightmost characters are lost. If it is shorter than the specifier,
trailing blanks are used to fill out the field.

Effects of the image specifiers on the OUTPUT statement are shown
in the following table.
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OuUTPUT

.
Image
Specifier Meaning

K Compact field. Outputs 2 number or string in standard form with no
leading or trailing blanks.

-K Same as K.

H Similar to K except that the number 1s printed using the European
number format (comma radix) (requires [0),

-H Same as H (requires 10).

8 Outputs the number’s sign (+ or —)

M Outputs the number’s sign if negative—a blank if positive.

D Outputs one-digit character. A leading zero is replaced by a blank. If
the number is negative and no sign umage is specified, the minus
sign will occupy & leading digit position. If a sign is printed, it will
“float™ to the left of the left-most digit.

Z Same as D except that leading zeros are output.

* Like D except that asterisks are printed instead of leading zeros
(requires 10).

Outputs a decimal-point radix indicator.
R Outputs a comma radix indicator (European radix) (requires [0),
E Qutputs an E, a sign, and a two-digit exponent.
ESZ Outputs an E, a sign, and a one-digit exponent.
ESZZ Same as E.
ESZZZ Outputs an E, a sign, and a three-digit exponent.
A Qutputs a string character. Trailing blanks are output if the number

of characters specified is greater than the number available in the
corresponding string. If the image specifier is exhansted before the
coresponding string, the remaining characters are ignored.

Format Statement Descriptions
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Image
Specifier

Meaning

X
literal

B

Outputs a blank.
Outputs the characters contained 1n the literal.

Outputs the characters represented by one byte of data. This is
similar to the CHR$ function. The number is rounded to an
INTEGER and the least-significant byte is sent. If the number is
greater than 32,787, then 255 is used. If the number 15 less than
—32,768, then 0 is used.

Outputs a 16-bit word as a two's complement nteger The
corresponding numeric item 15 rounded to an INTEGER. If it is
greater than 32,767, then 32,767 is sent. If it ic less than - 32,768,
then —32,768 is sent. If either an I/O path name with the EYTE
attribute or a device selector is used to access an 8-bit interface, two
bytes will be output; the most-significant byte is sent first. If an IO
path name with the BYTE attribute is used to access a 16-bit
interface, & null pad byte is output whenever necessary to achieve
alignment on a word boundary. If the destination is a BDAT file,
string variable, or buffer, the BYTE or WORD attribute 15 ignored
and all data are sent as bytes; however, pad byte(s) will be output
when necessary to achieve alignment on a word boundary. The pad
character may be changed by using the CONVERT attribute.

Like W except that no pad bytes are output to achieve word
alignment. If an I/O path with the BYTE attribute is used to sccess
a 16-b1t interface, the EYTE attribute is not overridden (as with the
W specifier above) (requires 10).

Suppresses the automatic output of the EOL (end-of-line) sequence
following the last output item.

Ignored in QUTPUT images.

Changes the automatic EOL sequence that normally follows the last
output 1tem to a single carriage.return (requires I0),

Changes the automatic EOL sequence that normally follows the last
output 1tem to a single line-feed (requires 10).
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Image
Specifier

OUTPUT

Meaning

END With
OUTPUT...USING

Qutputs a carriage-return and a line-feed.

Qutputs the current ECL sequence. The default EOL characters are
CR and LF. If the destination is an I/O path name with the WORD
attribute, a pad byte may be sent after the EOL characters to
achieve word aligniment.

Outputs a form-feed.

Using the optional secondary keyword END in an OUTPUT..USING
statement produces results which differ from those in an OUTPUT
statement without USING. Instead of always suppressing the EQL
sequence, the END keyword only suppresses the EOL sequence when
no data is output from the last output item. Thus, the # image
specifier generally controls the suppression of the otherwise
automatic EQL sequence.

With HP-IB interfaces, END specifies an EOI signal to be sent with
the last byte output. However, no EOI is sent if no data is sent from
the last output item or the EOL sequence is suppressed. With data
communications interfaces, END specifies an end-of-data indication
to be sent at the same time an EQI would be sent on HP-IB
interfaces.
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PRINT Option Required None

Keyboard Executable Yes
Programmable Yes
In an IF..THEN... Yes

This statement sends items to the PRINTER IS device.
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]
Range Recommended
Item Description/Default Restirictions Range
image line number integer constant identifying 1 thru 32,766 -
an IMAGE statement
mmage line label name 1dentifying an IMAGE any valid name -
statement
1mage specifier string expression {see drawing) -
numeric array name name of 8 DUIDETIC ArTay any valid name -
Btring array name name of 8 StTing array any valid name -
column numeric expression, rounded to - 32,768 thru device
an integer +32,767 dependent
CRT column numeric expression, rounded to 0 thru 32,767 1 thru
an integer sereen width
CRT row pumeric expression, rounded to 0 thru 32,767 1 thru 18
an mnteger
image specifier literal {see next drawing) -
list
repeat factor integer constant 1 thru 32,767 —
literal string constant composed of quote mark not -

characters from the keyboard,
including those generated using
the ANY CHAR key

allowed

Format Statement Descriptions
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Example

PRINT

PRINT “LINE™;Number

PRINT Array (*);
Statements PRINT TABXYil,1)Header$ TABXY(Col,3),Message$
PRINT USING “5Z,DD"";Money
PRINT USING Fmt3;Id Item$, Kilograms/2.2
]
Semantics
Standard The standard numeric format depends on the value of the number

Numerlc Format

Automatic
End-of-Line Sequence

Controf Codes

being displayed. If the absolute value of the number is greater than
or equal to 1E —4 and less than 1E +6, it is rounded to 12 digits and
displayed 1n floating point notation If it is not within these limits,
it is dusplayed in scientific notation, The standard numeric format is
used unless USING is selected, and may be specified by using K in
an 1mage specifier.

After the print list s exhausted, an End-of-Line (EQL) sequence is
seat to the PRINTER IS device, unless it is suppressed by trailing
punctuation or a pound-sign (#) image specifier. The printer width
for EOL sequences generation is set to the screen width (50, B0, or
128 characters) for CRTs and to 80 for external devices unless the
WIDTH attribute of the PRINTER IS statement was specified.
WIDTH is off for files. This “printer width exceeded” EOL is not
suppressed by trailing punctuation, but can be suppressed by the use
of an 1mage specifier.

Some ASCTI control rodes have a special effect in PRINT statements
if the PRINTER IS dewvice is the CRT {device selector = 1)

Format Statement Descriptions
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.

Character Keystroke Name Action

CHRS$T CTRL-G bell Sounds the beeper.

CHR$8) CTRL-H backspace Moves the print position back one
character.

CHR$(10) CTRL-J Ine-feed Moves the print position down one line

CHR$12) CTRL-L form-feed Prints two line-feeds, then advances the
CRT buffer enough lines to place the
next item at the top of the CRT.

CHR$/13 CTRL-M carriage-return | Moves the print position to column 1.

CRT

Enhancements

Arrays

PRINT
Fields

The effect of ASCII control codes on a printer 18 device dependent.
See your printer manual to find which control codes are recognized
by vour printer and what effects they will have.

There are several character enhancements (such as inverse video and
underlining) available on some CRTs. They are acceased through
characters with decimal values above 127.

Entire arrays may be printed using the asterisk specifier. Each
element in an array is treated as a separate item, as if the elements
were all listed and separated by the punctuation following the array
specifier. If no punctuation follows the array specifier, a comma is
assumed The array is printed in row-major order {right-most
subseript varies fastest).

If PRINT is used without USING, the punctuation following an item
determines the width of the item's print field; a semicolon selects
the compact field, and a comma selects the default print field, Any
trailing punctuation will suppress the automatic EOL sequence, in
addition to selecting the print field to be used for the print item
preceding it.

The compact field is slightly different for numeric and string items.
Numerc items are printed with one trailing blank. String items are
printed with no leading or trailing blanks. -
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C-26



TAB

TABXY

PRINT
With USING

PRINT

The default print field prints 1termns with trailing blanks to fill to the
beginning of the next ten-character field.

Numeric data is printed with one leading blank if the number is
positive, or with a minus sign if the number is negative, whether in
compact or default field.

The TAB function is used to position the next character to be
printed on a line. In the TAB function, a column parameter less than
one is treated as one A column parameter greater than zero is
subjected to the following formula:

TAB posttion = f(column — 1MOD width) +1; where “width” ts 50
for the Model 226 CRT, 128 for Model 237, and 80 for all other
devices. If the TAB position evaluates to a column number less than
or equal to the number of characters printed since the last EQL
sequence, then an EOL sequence is printed, followed by (TAB
position —1) blanks, If the TAB position evaluates te a column
number greater than the number of characters printed since the last
EOL, sufficient blanks are printed to move to the TAB position,

The TABXY function provides X — Y character pozitioning on the
CRT. It is ignored if a device other than the CRT is the PRINTER IS
device TABXY(1,1) specifies the upper left-hand corner of the CRT. If
a negative value is provided for CRT row or CRT column, it 15 an
error. Any number greater than the screen width for CRT column is
treated as the screen width Any number greater than 18 for CRT
row is treated as 18; on & Model 237 this 15 extended to 41 rows. If ¢
is provided for either parameter, the eurrent value of that parameter
remains unchanged,

When the computer executes a PRINT USING statement, it reads
the image specifier, acting on each field specifier (field specifiers are
separated from each other by commas) as 1t is encountered. If
nothing is required from the print items, the field specifier is acted
upon without accessing the print list. When the Geld specifier
requires characters, it accesses the next item in the print list, using
the entire item. Each element in an array is considered a separate
item.

The processing of 1mage specifiers staps when a specifier is
encountered that has no matching print item, If the image specifiers
are exhausted before the print items, they are reused, starting at the
beginning.
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If & numeric item requires more decimal places to the left of the .
decimal point than are provided by the fieid specifier, an error 1s

generated. A minus sign takes a digit place if M or 8 is not used,

and can generate unexpected overflows of the image field. If the

number contains more digits to the right of the decimat point than

specified, it is rounded to fit the specifier.

If a string is longer than the field specifier, it is truncated, and the
rightmost characters are lost If it is shorter than the specifier,
trailing blanks are used to fill out the field.

Effects of the image specifiers on the PRINT statement are shown in
the following table.

Image
Specifier Meaning

K Compact field. Prints a number or string in standard form with no

leading or trailing blanks. .
-K Same as K.
H Similar to K except that the number is printed using the European

number format (comma radix) (requires I0)

-H Same as H (requires 10).

S Prints the number's sign (+ or —!

M Prints the number’s sign if negative—a blank if positive.

D Prints one-dig1t character. A leading zero 13 replaced by a blank. If

the number is negative and no s1gn 1mage 18 speci.ﬁed the minus
sign will occupy a leading digit position. If a sign is prmted it will
“float” to the left of the left-most digit.

Z Same as D except that leading zeros are printed. .

* Like Z except that asterisks are printed instead of leading zeros
(requires IO}

Prints a decimal-point radix indicator.
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Specifier Meaning
R Prints a European comma radix indicator (requires 10).
E Prints an E, a sign, and a two-digit exponent.
ESZ Prints an E, a sign, and a one-digit exponent.
ESZZ Same as E,
ESZZZ Prints an E, a sign, and a three-digit exponent.

A Prints a string character. Trailing blanks are output if the number
of characters specified is greater than the number available in the
corresponding string If the ymage specifier 18 exhausted before the
corresponding string, the remaining characters are ignored.

X Prints a blank.

literal Prints the characters contained in the literal.

B Prints the characters represented by one byte of data This 15 stmilar
to the CHR$ funetion. The number is rounded to an INTEGER and
the least-significant byte is sent. If the number is greater than
32,767, then 255 is used. If the number is less than —32,768, then 0
is used.

W Prints two characters represented by the two byvtes in a 16-bit, two's
complement integer word. [f it is greater than 32,767, then 32,767 is
used. If it 15 less than — 32,768, then - 32,768 is used. On an &bit
interface, the most significant byte iz sent first. On a 16-bit interface,
the two bytes are sent as one word in a single operation.

Y Same as W (requires [0}

# Suppresses the automatic output of the EQL (end-of-line) sequence
following the last print item.

% [gnored in PRINT image.

+ Changes the automatic EOL sequence that normally follows the last

print item to a single carriage-return {requires IQ},
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Specifier Meaning .

- Changes the automatic EOL sequence that normally foliows the last
print item to a single line-feed (requires 10),

/ Sends & carriage-return and a linedeed to the PRINTER IS device.

L Sends the current EOL sequence to the PRINTER IS device. The
default EQL characters are CR and LF. If the destination is an /O
path name with the WORD attribute, a pad byte may be sent after
the EOL characters to achieve word alignment.

@ Sends a form-feed to the PRINTER IS device.
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A

abbreviations, command 1-4

abort message 12.9

ACQuire command/query, acquire 3-4

acquisition, data 2-11, 249, 2.52, 34,
3-8...3-9, 3-11, 318, 6-1, 64, 9-6,
11-2..114

ACQUIRE SUBSYSTEM 2-11, 213,
3-1..3-13, 5-1, 5-23
ACQuire command/query 3-7
COMPlete command/query 2-11, 2-13, 3-8
CNT | COUNt command/query 2-11, 2-13,

31, 39
COUNt | CNT command/query 3-9
POINts? query 3-10
RESOlution commeand/query 2-11, 3-1,
311

TYPE command/query 2-11, 3-1, 3-13

ADD command, function 6-1, 6-4

addressing, HP.IB 1.1, 12.5

ALL query, measure 89

alpha 1-8

arguments {see parameters)

ASCH (waveform data TYPE) 1-12, 11.7,
11.17

ASCII charaeters 121, 12-2

attenuation, probe 4-7...4-9, 844, 10-24

attribute byte 5-8

ATTRibute command/query, display 5-7

AUToscale eommand, system 2-7, A-1

AVERAGE mode (TYPE, ACQUIRE
subsystem! 2.11, 2-14, 3-2, 3-8...3-13,
6-1.11.2..114, 1126

average voltage 8.32

averaging 3-1...3-2, 3.9, 11-13

binary data blocks 1-8, 1-12, 5-14

BLANEk command, system 2.8

BLINk command/guery, display 5-9

blocks 1.8

BRIGhtness command/query, display 5-10

buffered /O A-1, A-3

byte (attribute) 5-8

byte (display mask) 5-22

BYTE (waveform data TYPE) 1-12, 11.7,
1117, A-2. A3

C

CAlLibrate command/query, system 1-12, 2.7,
12-8
cal strings 1-12
CHANNel | CH command/query, channel 44
CH | CHANnel command/query, channel 4-4
channel-to-channel skew cal 6-1
CHANNEL SUBSYSTEM 4-1.. 4-11
CHANnel | CH command/query 44
CH | CHANnel commandiquery 4-4
COUPling command/query 4-5
ECL command 4.6
OFFSet command/guery 4.7
PROBe command/query 48
RANGe command/query 4-9
SENSitivity command/query 4-10
TTL ecommand 4-11
CLEar command, system 2-10
clear lockout/set local message 12.9
clear message 12-8
CNT | COUNt command/query, acquire 3-9
CNT | COUNt query, waveform 11.13
code conversion 12-2
color bits 5-8



Index (Continued)

COLOr command/query, display 5-10..5-12

color display 5-11, 5-12, 5-26

COLumn command/query, display 5-13, 5-20,
5.30

command ahbreviations 1-4

command order considerations 1-2

command structure 1-3

command tree 1-30, 1-31

COQI.\JéPlete command/query, acquire 3-1, 3-4,

COMPiete query, waveform 11-12

completion eriteria 3-8, 3-11

CONDition command/query, trigger 10-14

conventions and definitions, notation 1-56

COUNt | CNT command/query, acquire
3.1.33, 39

COUNt | CNT query, waveform 11-13

COUPling command/query, channel 4-5

COUPling command/query, trigger 10-15

CURSor guery, measure 8-11

D

date, writing 5-14

data acquisition 2-11, 248, 2.52, 34,
3.8...3-9, 3-11, 3-13, 6-1, 64, 96,
112..114

DATA command/query, display 5-14, 5-28

DATA command/query, waveform 11-15

data display 5-1

data messages 1-10, 12-6...12-7

data output 5-14, 5-15 B

data output format (query) 1-9, 11.5...11-7

data transfer 11-6, 11-15...11.17, A-1...A4

data type 11-24

default settings 1-13, 2.36...2-39, 5-11, 5-26,
12.6

definitions, notation conventions and 1-56

delay, reference 9-8

delay, timebase 9-5, 9-7

DELay | DLY command/query, timebase 9-5,

9.7

DELay | DLY command/query, trigger 10-16
Demo/Example Programs (See
Example/Demo Programs)
diagrams, syntax 1-6
DIGitize command, system 2-11, 3-1..3-4,
3.8, 3-10...3.18, 825, 11-2, 11-18 A-1..A-2
display area 2-53, 4-9, 5-17, 5-18, 5-21
display (color) program B-16
DISPlay command/guery, display 5-6, 5-28
display mask byte 5-22
display persistence 5-23
DISPLAY SUBSYSTEM 5-1
DISPlay command/query 5-6
ATTRibute command/query 5-7
BLINk command/query 5-9
BRIGhtness command/query 5-10
COLOr command/query 5-11
COLumn command/query 5-13
DATA command/query 5-14
FORMat command/query 5-17
GRATicule command/query 5-18
INVerse command/query 5-19
LINE command/query 5-20
MASK command/query 5-21
PERS:stence command/query 5-23
PRIority command/query 5-24
ROW command/query 5-25
SETColor command/query 5-26
SOURce | SRC command/query 5-28
SRC | SOURce command/query 5-28
8TRing command/query 5-30
syntax diagrams 5-2
TEXT command/query 5-31
TMARker command/guery 5-32
TNDerline command/query 5-33
VMARker command/query 5-34
DLY | DELay command/query, timebase 9-5
DLY | DELay command/query, trigger 10-16
DSP command, system 2-15, 5-7, 5-10...5-11,
5-19, 5-33
DUAL (measurement source) 8-25
DURation command/query 10-17
DUTYeyele | DUT query, measure 8-12
DUT | DUTYcycle query, measure 8-12
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E

ECL command, channel 4-6

EDLY mode, trigger 10-1, 10-16, 10-18,
10-23, 10-27

effective bits 3-11

EDGE mode, trigger 10-1, 10-19, 10-25, 10-27
ENABle command/query, trigger 10-1, 10-15,

0-18

end or identify command (EOD 2-16

ENTER (BASIC 4.0) 2-1, 5.1, 7-1, 11.2, B-1,
c-2.C11

EOI command/query, system 2-16, 3-7

ERASe command, system 2-17

error, measurement 8.1

error message (table 2-2) 2-19

ERRor query, system 2-18

ESTArt command/query, measure 8-3, 8-13,
8-.25

ESTOp command, query, measure 53, 8§-14

event delay mode, trigger 10-1, 106-16, 10-18,

10-23, 10-27
example/demo programs B-1
display (color) program B-16
hardcopy (service request) B-9
learn string program B.7
measurement setup program B4
memories/single-shot measurements
program B-6
plotter program B-8
service request (data acquisition) B.13
service request (printer) program B-10
single-shot/memories measurements
program B-6
timebase program B-3
vertical channel setup program B-2
example program 1.23, 1.27, 1-28, B-1
exponential format 1.7

F

FALL query, measure 8-15
fall time measurement 8-1...8-2, 8-15
FILTERED mode (TYPE, ACQUIRE
subsystem} 2-11...2-12, 2-14,
3-.2..3-3, 3-8...3.18, 6-1, 11-2...114, 11-26
form feed 74
format, #A 1.8, 5-29
format, byte 1-10
format, gquery 1.9
FORMat command/query, display 5-17
frequency measurement 8-1...-8-2, 8-16
FREQuency query, measure 8-16
FORMat command/query, waveform 11-17
FUNCtion command/query, function 6-3
FUNCTION SUBSYSTEM 6-1...6-7
FUNCtion command/Query 6-3
ADD command 64
INVert command 6-5
SUBTract command 6-6

G

getting started on the bus A-1
GET | TRG command, system 2-52
GRATicule command/query, display 5-18

H

HARDcopy command/query, hardeopy 7-3
hardcopy (service request) program B-9
HARDCOPY SUBSYSTEM 7-1...7-6
HARDcopy command/query 7-3
PAGE command/query 7-4
PEN command/query 7.5
5PEed command/query 7-6
HEADer command/query, system 2-20
headers 1-6, 18, 1.26
HOLDoff command/query, trigger 10-19
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HP.IB addressing 1-1, 12-5

HP-IB default conditions 12-6

HP-IB message reference table 12-3....124
HP-IB, interrupts 1-23, 1-24

HP-IB, reset conditions 1.7

HP.IB, serial poll 1-19

hue 5-26

ID query 2-21

industry standard form 1-25

infinite persistence 5-23

integer format 1.7, 1.11

interpolation, data 3-2, 3-12

INVerse command/query, display 5-20
INVErt command, function 6-1, 6-5

K

key codes, front panel {table 2.3} 2-23
KEY command/query, system 2-22
key press simulation 2.22

L

learn string program B-7

learn strings 1-12, 2-44

LEVel | LVL command/query, trigger 10-1,
10-20

LINE command/query, display 5-75-11, 5-13,
5.20, 5-21, 5-24, 5-25, 5-80, 5-33

LOCAL command, system 2-20

local leckout 2.24, 2.33, 12.9

local mode 1-10, 12-1, 12-3.... ... 12.5, 12.9

LOGic command/query, trigger 10-1, 10-17

LONGform eommand/query, system 16,
1.10, 1-11, 1.25, 2-25

LVL | LEVel command/query, trigger 10-20

luminosity 5-26

mask, reqguest 2-34...2.35
MASK command/query, display 5-21
MEASure command/query, measure 8-8
MEASURE SUBSYSTEM 8-1...8-46
ALL query 8.9
CURSor query 8-11
DUT | DUTYcycle query 812
DUTYeycle | DUT query 8-12
ESTArt command/query 813
ESTOp command/query 8-14
FALL query 8-15
FREQuency query 8-16
MEASure command/query 8-8
NWIDth query 8-17
OVERshoot query 8-18
PEASe command/query 8-19
PERiod query 8-20
PREShoot query 8-21
PTOP command/query 8-22
PWIDth query 8-23
RANGE query 8.33
RISE query 8-24
SOURee | SRC command/query 825
TDELta query 8-28
TOPBase query 827
TSTArt command/query 8.29
TSTOp command/query 8-30
TVOLt query 8-31
VAVerage query 8-32
VBASE query B-33
VDELta query 8-34
VFIFty command 8-35
VMARkerset command B-36
VMAX query 8-37
VMIN query B-38
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VPP query 8.39
VRELative command/query 840
VRMS query 842
VSTArt command/query 8-43
VSTOp command/query 8-44
VTIMe query 8-45
VTOP query 8-46
measurements, parametric 8-1...8-46
measurement setup program B-4
memories {1 through 4} 3-3..34, 3-12, 6-1,
11-2
memortes (5 through 8 1.16, 2.50, 3.2, 3-12,
6-1, 64, 11-2
memories/single-shot measurements program
B&
MENU command/query, system 2-26
MERGe command, system 2-27
message, abort 12-9
message, clear 12.8
message, clear lockout/set local 12-9
message, local 12-8
message, local lockout 12-9
message, remote 12-8
message, require service 12.9
message, trigger 12-8
messages, data 1-10, 12.6.,.12-7
messages, meta 12-1, 12-3...12-4
meta messages 12-1, 12.3...124
MODE command/query, timebase 9-§
MODE command/query, trigger 10-1, 10-22

N

NORMAL mede (TYPE, ACQUIRE
subsystem) 2-11...2-12, 2-14, 3.3...34,
3-8..3-11, 11-2,.,114, 11-26

notation cenventions and definitions 1-5

number, color 5-26

numeric 1-7

NWIDth query, measure 8-17

o

OFFSel command/query, channel 4.6, 4-7,
4-11

OFFSet command/query, timebase 9-7

OUTPUT (BASIC 4.00 C-12...C-21

output data 1-10

OVERshoot query, measure 8-18

P

PAGE command/query, hardcopy 7-4

panning a waveform 6-1

parameters, alpha 1-8

parameters, blocks 1-8

parameters, program code 1-6

parameters, numeric 1-7

parameters, strings 1-6

PATH command/query, trigger 10-1, 10-15,
10-20, 10-23, 10-24

PATTERN mode, trigger 10-1, 10-14, 10-18,
10-19, 10-20, 10-23

PBASe command/query, measure 8-3, 8-19,
8-25, 8.36

peak-to-peak voltage 8-39

PEN command/query, hardeopy 7-6

period measurement 8-1_,.8.2, 820

PERiod query, measure 8.20

PERSistence command/query, display 5-23

pixel data/planes 5-14, 5-15, 5-28

pixel memories 2-27

PLOT command, system 2-28

plotter program B-8

PNTS | POINts query, waveform 11-18

POINts query, acquire 3-7

POINts | PNTS query, waveform 11-7, 11-18

PREamble command/query, waveform
11-12...11-13, 11-15, 11-18..,,11-19,
11-26...11-31

preset levels 8-19, 8-25, 8-36

PREShoot query, measure 8-21

PRINT (BASIC 4.0) C.22...C-30
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PRINt command, system 2-29

PRIority command/query, display 5-24

probe attenuation 4.7...4.9

PROBe command/query, channel 4-8

PROBe command/guery, trigger 10-18, 10-24

progrem code, parameters 1-6

program command formatting rules 1-8

programming command tree 1.30, 1-31

PTOP command/query, measure 8-22

pulse width measurement 8-1...8-2, 8-12,
8-17, 8-23

PTOP command/query, measure 8-22

PWIDth query, measure B-23

Q

quantization levels A-3...A-4

queries, sending 34, 4-1, 5-1, 6.3, 7-1, 8-1,
10.2

gueries measurement 8-2

Query format 1-9, 1-26

R

RANGE query, measure 8-33

RANGe command/guery, channel 4.6, 4-8,
411

RANGe command/query, timebase 98-8

ready byte 1-16, 1-20, 2-30...2-31, 2-34...2.35,
247.248

READy | RDY query, system 2-30

real numbers 1-11

real-time data 2.50, 3-2...34, 3-11, -1, 64,
9.9

RECall command, system 2-32

REFerence, command/query, timebase 9-9

REMote command, system 2-33

remote mode 110, 12-1...12.9

repetitive data 2-50, 3-1, 3-2...34, 3-11, 6-1,
64, 8-25

REQuest | RQS command/query, system
1-13, 1-21,1.22, 2.34

require service message 12-9

reset conditions 1-13

RESet | RST command, system 2-36, 5-11,
521

RESOlutien command/query, acquire
3-1...3-3, 3-8, 6-1, A2

REVision query, system 2-40

rise time measurement 8-1, 8-24

RISE query, measure 8-24

rms voltage 8-42

ROW command/query, display 5-20, 5-25,
5-30

RQS | REQuest command/gquery, system 2-34

RST | RESet command, system 2-36

rules: program command formatting 1-8

RUN command, system 2-41, 2-52

S

saturation 5-26

SAVE command, system 2-39

SAVE/RECALL SETUP registers 1-13, 2-32,
242

self test 2-51

sensitivity 4-7...4-10, 9-8

SENBSitivity command/query, channel 4-8,
4-10, 4-11

SENSitivity command/query, timebase 9-8,
9-10

serial poll 1-23

SERial query, system 2-43

service request 1-23

service request (data acquisition) program
B.13

service request {printer) proegram B-10

SETColor command/query, display 5-26

SETup command/query, system 1-12, 2-44,
128

short form 1-26

similatron, key press 2.22
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single-shot/memories measurements program

SLOPe command/query, trigger 10-1, 10-18,
10-26

SOURce | SRC command/query, display 5-29

SOURce | SRC command/query, measure 8-3,
B-25

SOURce | SRC command/query, trigger 10-1,
10-15, 10-20, 10-24, 10-27

SOURce | SRC commmand/query, waveform
1181

sources, measurement 8-3, 8-25, 11-14

sources, trigger 10-1, 10-24...10-26

SPEed command/query, hardcopy 7-6

SPOLI | STB query, system 1-19, 1-24, 245

SRC | SOURce command/query, display 5-28

SRC | SOURce command/query, measure
825

BRC | SOURce command/query, trigger
10-27

SRC | SOURce command/query, waveform
11.21

start marker 827, 8-29

STATE mode, trigger 10-1, 10-14, 10-18,
10-19, 10-21, 10-23, 10-27

status, byte 1-16, 2-34...2.35, 2-45...248, 12-1

status, instrument 1-16, 1-17, 1-23

status, word 1-17, 1.18, 1-19, 1-28, 2.30, 245,
248

STATus query, system 1-17, 2-47

STB | SPOLI query, system 245

STOP command, system 2-49

stop marker 8-27, 8-30

STORe command, system 2-50

S5TRing command/query, display 5-7 - 5-11,
5-13, 5-21, 5-24, 5-25, 5-31, 5-33

string parameters 1.6, 1-11

strings, writing text 5-20

structure, comrgand 1.3

subsystem selectors 1-9

SUBTract command, function 6-1, 6-6

svntax diagrams 1.6

SYSTEM COMMANDS 2-1...2.53
AUToscale command 2.7

BLANk eommand 2-8
CALibrate command/query 2.9
CLEear cornmand 2-10
DIGitize command 2-11

DSP command 2-15

EOI command/query 2-16
ERASe command 2-17

ERRor query 2.18

GET | TRG command 2-52
HEADer command/query 2-20
ID query 2-21

KEY command/query 2-22
LOCAL eommand 2-24
LONGform command/query 2-25
MENU command/query 2-26
MERCe command 2-27

PLOT command 2.28

FRINt command 2.29

RDY | READy query 2-30
READy | RDY query 2-30
RECall ecommand 2-32
REMote command 2-33
REQuest | RQS command/query 2-34
RESet | RST command 2-36
REVision query 240

RQS | REQuest command/query 2-34
RST | RESet command 2-36
RUN command 2-41

SAVE command 242

SERial query 2-43

SETup command/query 2-44
SPOLI | STB query 245
STATus query 2.47

STB | SPOLI query 2-45
STOP command 249

STORe command 2-50

TEST | TST command 2-51
TRG | GET command 2-52
TST | TEST command 2-51
VIEW command 2-53
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T

TDELay command/query, waveform 11-22

TDELta query, measure 8-3, 8-28

TDLY mode, trigger 10-1, 10-15, 10-18,
10.23, 10.27

TEST | TST command, system 2-51

text, color 5-10, 5-11

text, writing 5-20, 5-21, 5-24, 5-30, 5-33

TEXT command, display 5-31

TIMebase command/query, timebase 94

timebase delay 9.5, 9-7

timebase mode 9-6

timebase program B-3

TIMEEBASE SUBSYSTEM 9-1...9-10
DELay | DLY command/query 9-5
MODE command/query 9-6
QOFFSet command/query 9-7
RANGe command/query 9-8
REFerence command/query 9-9
SENsitivity command/query 9-10
TIMebase command/query 9-4

timme delay 11-22

time delay mode, trigger 10-1, 10-15, 10-18,
10-23, 10-27

time/div setting 9-8, 9-10, 11-23

TMARker command/query, display 5-32

time markers, 5-32, &1

TOPBase query, measure 8-19, 8-22, 8.28,
840

TRG | GET command, system 2.52

transfer, data 11-6, 11-15..11-17, A-1. . A4

TRIGger command/query, trigger 10-11

trigger levels 10-1, 10.21

trigger message 12.9

TRIGGER SUBSYSTEM 10-1........ 10-27
CONDition command/query 10-14
COUPling command/query 10-15
DELay | DLY command/query 10-16
DLY | DELay command/query 10-16
DURation command/query 10-17
ENABIle command/query 10-18
HOLDoff command/guery 10-19
LEVel | LVL command/query 10-20

LOGic command/query 10-21
LVL | LEVel command/query 10.20
MODE command/query 10-22
PATH command/query 10-23
PROBe command/query 10-24
SENSitivity command/query 10-25
SLOPe command/query 10-26
SOURce | SRC command/query 10-27
SRC | SOURce command/query 10-27
TRIGger command/query 10-11
TSENsitivity command/query, waveform
11.23
TST | TEST command, system 2-51
TSTArt command/guery, measure 8-3, 8-29
TSTOp command/query, measure 8-3, 8-30
TTL command, channel 4-11
TVOLt query, measure 8-31
TYPE command/query, sequire 2-11, 3-9,
11-2,.11.4, 11-24
AVERAGE mode 2-11...2-14, 11-2...114,
11.24, 11.26
FILTERED mode 2.11...2-14, 11-2...114,
11-24, 11-26
NORMAL mode 2-11...2-14, 11.2...114,
11.24, 11-26
VPERSISTENCE mode 2-11...2.14,
11-2...114, 11-24
TYPE command/query, waveform 11-24

U

UNDerline command/query, display 5-33

Vv

VALid query, waveform 11-25
VAVerage query, measure 8-32
VBASe query, measure 8-33

VDELta query, measure 8-3, 8-25, 8-34
vertical channel setup program B-2
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vertical control 4-1...4-11

VFIFty command, measure 8-3, 8-25, 8-35

VIEW command, system 2-53, 4-1

VMARker command/query, display 5-34

VMARkerset command, measure 8-3, 8-25,
B-36

VMAX query, measure 8-37

VMIN query, measure 8-38

voltage, absolute maximum 8-37

voltage, sbsolute mintmum 8-38

voltage, average 8-32

voltage, peak-to-peak 8.39

voltage, rms 8-42

voltage level/transition 8-31, 10-21

voltage markers 5-34, 8-1, 8-3, 8-13...8-14,
8-19, 8.22, 8.25, 8.35...8-36, 8410,
843..844

voltage/time pairs A-3...A4

volts/div setting 4-10, 5-23

VPERSISTENCE mode (TYPE, ACQUIRE

subsystem) 2-11, 2-13...2-14, 8.1, 3-8...3-13,

6-1, 11-2..114
VPP query, measure 8-39
VRELative command/query, meastre 8-3,
8-25, 8-36, 840
VRMS query, measure 8-42
VS8TArt command/query, measure 8-43
VSTOp command/query, measure 8-44
VTIME guery, measure 8-45
VTOP guery, measure 846

w

waveform command/query, waveform 11-11
waveform data 1-12
WAVEFORM SUBSYSTEM 11.1...11-31
COMPlete query 11-12
CNT | COUNt query 11-13
COUNt | CNT query 11-13
COUPling command/query 11-14
DATA command/query 11-15
FORMat command/query 11-17

PNTS | POINts query 11-18

POINts | PNTS guery 11-18
PREamble command/query 11-19
S0QURce | SRC command/query 11-21
SRC | SOURce command/query 11-21
TDELay command/query 11-22
TSENsitivity commannd/query 11-23
TYPE command/query 11-24

VALid query 11-25

WAVeform command/query 11-11
XINCrement query 11-26

XORigin query 11-27

YXREFerence query 11-28
YINCrement query 11-29

YORigin query 11-30

YREFerence query 11-31

word (waveform data TYPE) 1-12, 11-6...11-7,

11-17, A3

writing data 5-14...5-15

writing text strings 2-15, 5-20, 5-21, 5.24,
5-30

X

YINCrement query, waveform 11-26, A4
XORigin query, waveform 11-27, A4
XREFerence query, waveform 11-28, A4

Y

YINCrement query, waveform 11-29, A4
YORigin query, waveform 11-30, A4
YREFerence query, waveform 11-31, A4

Y4

zooming 11-23





