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Programming the Oscilloscope

When you attach an interface module to the rear of the HP 54645 A/D
Oscilloscope, it becomes programmable. That is, you can hook a
controller (such as a PC or workstation) to it, and write programs on
that controller to automate oscilloscope setup and data capture. Both
HP-IB (also known as GP-IB, IEEE-488) and RS-232-C interfaces are
available.

The following figure shows the basic structure of every program you
will write for the oscilloscope.

Initialize

To ensure consistent, repeatable performance, you need to start the
program, controller, and oscilloscope in a known state. Without
correct initialization, your program may run correctly in one instance
and not in another. This might be due to changes made in
configuration by previous program runs or from the front panel of the
oscilloscope.

• Program initialization defines and initializes variables, allocates
memory, or tests system configuration. 

• Controller initialization ensures that the interface to the
oscilloscope (either HP-IB or RS-232) is properly set up and ready
for data transfer.

• Oscilloscope initialization sets the channel configuration and labels,
threshold voltages, trigger specification and mode, timebase, and
acquisition type.
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Capture

Once you initialize the oscilloscope, you can begin capturing data for
analysis. Remember that while the oscilloscope is responding to
commands from the controller, it is not performing acquisitions. Also,
when you change the oscilloscope configuration, any data already
captured is most likely invalid.

To collect data, you use the :DIGitize command. This command clears
the waveform buffers and starts the acquisition process. Acquisition
continues until acquisition memory is full, then stops. The acquired
data is displayed by the oscilloscope, and the captured data can be
measured, stored in trace memory in the oscilloscope, or transferred
to the controller for further analysis. Any additional commands sent
while :DIGitize is working are buffered until :DIGitize is complete.

You could also start the oscilloscope running, then use a wait loop in
your program to ensure that the oscilloscope has completed at least
one acquisition before you make a measurement. HP does not
recommend this because the needed length of the wait loop may vary,
causing your program to fail. :DIGitize, on the other hand, ensures
that data capture is complete. Also, :DIGitize, when complete, stops
the acquisition process so that all measurements are on displayed
data, not on a constantly changing data set.

Analyze

After the oscilloscope has completed an acquisition, you can find out
more about the data, either by using the oscilloscope measurements
or by transferring the data to the controller for manipulation by your
program. Built-in measurements include frequency, duty cycle,
period, and positive and negative pulse width.

Using the :WAVeform commands, you can transfer the data to your
controller. You may want to display the data, compare it to a known
good measurement, or simply check logic patterns at various time
intervals in the acquisition.
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In This Book

The HP 54645A/D Programmer’s Guide is your introduction to
programming the HP 54645A Oscilloscope or HP 54645D Mixed-Signal
Oscilloscope using an instrument controller. This book, with the
Programmer’s Reference, provides a comprehensive description of the
oscilloscope’s programmatic interface. The Programmer’s Reference is
supplied as a Microsoft Windows Help file on a 3.5" diskette.

To program the HP 54645A/D, you need an interface module, such as the
HP 54650A, 54651A, or 54652B. You also need an instrument controller that
supports either the IEEE-488 or RS-232-C interface standards, and a
programming language capable of communicating with these interfaces.

This book contains the following information:

Chapter 1, “Introduction to Programming,” gives a general overview of
oscilloscope programming.

Chapter 2, “Programming Getting Started,” shows a simple program, explains
its operation, and discusses considerations for data types.

Chapter 3, “Programming over HP-IB,” discusses the general considerations
for programming the instrument over an HP-IB interface.

Chapter 4, “Programming over RS-232-C,” discusses the general
considerations for programming the instrument over an RS-232-C interface.

Chapter 5, “Programming and Documentation Conventions,” describes the
conventions used in representing the syntax of commands throughout this
book and the HP 54645A/D Programmer’s Reference, and gives an overview
of the oscilloscope command set.

Chapter 6, “Status Reporting,” discusses the oscilloscope status registers and
how to use them in your programs.

Chapter 7, “Installing and Using the Programmer’s Reference,” tells how to
install the HP 54645A/D Programmer’s Reference online help file in
Microsoft Windows, and explains help file navigation.

Chapter 8, “Programmer’s Quick Reference,” lists all the commands and
queries available for programming the oscilloscope.

For information on oscilloscope operation, see the HP 54645A/D User and

Service Guide. For information on interface configuration, see the
documentation for the oscilloscope interface module and the interface card
used in your controller (for example, the HP 82341A interface for IBM
PC-compatible computers).
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Introduction to Programming

Chapters 1 and 2 introduce the basics for remote programming of an
oscilloscope. The programming instructions in this manual conform to
the IEEE 488.2 Standard Digital Interface for Programmable
Instrumentation. The programming instructions provide the means of
remote control. 

To program the HP 54645A/D oscilloscope you must add either an
HP-IB (HP 54650A, for example) or RS-232-C (HP 54651A, for
example) interface to the rear panel.

You can perform the following basic operations with a controller and
an oscilloscope:

• Set up the instrument.

• Make measurements.

• Get data (waveform, measurements, configuration) from the
oscilloscope. 

• Send information (pixel image, configurations) to the oscilloscope. 

Other tasks are accomplished by combining these basic functions.

Languages for Program Examples

The programming examples for individual commands in this manual are written
in HP BASIC 5.0 or C.

1-2
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Instructions

Instructions (both commands and queries) normally appear as a string
embedded in a statement of your host language, such as BASIC, Pascal, or C.
The only time a parameter is not meant to be expressed as a string is when
the instruction’s syntax definition specifies <block data>, such as learnstring.
There are only a few instructions which use block data. 

Instructions are composed of two main parts:

• The header, which specifies the command or query to be sent. 

• The program data, which provide additional information needed to clarify
the meaning of the instruction.

Instruction Header

The instruction header is one or more mnemonics separated by colons (:)
that represent the operation to be performed by the instrument. The
command tree in chapter 5 illustrates how all the mnemonics can be joined
together to form a complete header (see chapter 5, “Programming and
Documentation Conventions”).

The example in figure 1 is a command. Queries are indicated by adding a
question mark (?) to the end of the header. Many instructions can be used as
either commands or queries, depending on whether or not you have included
the question mark. The command and query forms of an instruction usually
have different program data. Many queries do not use any program data.

White Space (Separator)

White space is used to separate the instruction header from the program
data. If the instruction does not require any program data parameters, you do
not need to include any white space. In this manual, white space is defined as
one or more spaces. ASCII defines a space to be character 32 (in decimal).

Program Data

Program data are used to clarify the meaning of the command or query. They
provide necessary information, such as whether a function should be on or
off, or which waveform is to be displayed. Each instruction’s syntax definition
shows the program data, as well as the values they accept. The section
“Program Data Syntax Rules” in this chapter has all of the general rules about
acceptable values.

When there is more than one data parameter, they are separated by
commas (,). Spaces can be added around the commas to improve readability.

Introduction to Programming
Program Message Syntax
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Header Types

There are three types of headers:

• Simple Command headers

• Compound Command headers

• Common Command headers

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

<program mnemonic><terminator> 

Simple command headers must occur at the beginning of a program message;
if not, they must be preceded by a colon. 

When program data must be included with the simple command header (for
example, :DIGITIZE ANALOG1), white space is added to separate the data
from the header. The syntax is:
<program mnemonic><separator><program data><terminator> 

Compound Command Header Compound command headers are a
combination of two program mnemonics. The first mnemonic selects the
subsystem, and the second mnemonic selects the function within that
subsystem.  The mnemonics within the compound message are separated
by colons. For example:

To execute a single function within a subsystem:
:<subsystem>:<function><separator><program data><terminator> 

(For example :ANALOG1:BWLIMIT ON)

Common Command Header Common command headers control IEEE
488.2 functions within the instrument (such as clear status). Their
syntax is:

*<command header><terminator> 

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

Introduction to Programming
Program Message Syntax

1-6

ManualsPlus.com

https://www.manualsplus.com/


https://www.manualsplus.com/


https://www.manualsplus.com/


https://www.manualsplus.com/


https://www.manualsplus.com/


All numbers are expected to be strings of ASCII characters. Thus, when
sending the number 9, you would send a byte representing the ASCII code for
the character “9” (which is 57). A three-digit number like 102 would take up
three bytes (ASCII codes 49, 48, and 50). This is taken care of automatically
when you include the entire instruction in a string.

Embedded Strings

Embedded strings contain groups of alphanumeric characters which are
treated as a unit of data by the oscilloscope. For example, the line of text
written to the advisory line of the instrument with the :SYSTEM:DSP
command:
:SYSTEM:DSP"This is a message."

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

Introduction to Programming
Program Data Syntax Rules
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Programming Getting Started 

This chapter explains how to set up the instrument, how to retrieve
setup information and measurement results, how to digitize a
waveform, and how to pass data to the controller.

Languages for Programming Examples 

The programming examples in this manual are written in HP BASIC 5.0 or C.
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The following program example shows a typical setup:
OUTPUT 707;":ACQUIRE:TYPE AVERAGE"<terminator>
OUTPUT 707;":ACQUIRE:COMPLETE 100"<terminator>
OUTPUT 707;":WAVEFORM:SOURCE ANALOG1"<terminator>
OUTPUT 707;":WAVEFORM:FORMAT BYTE"<terminator>
OUTPUT 707;":ACQUIRE:COUNT 8"<terminator>
OUTPUT 707;":WAVEFORM:POINTS 500"<terminator>
OUTPUT 707;":DIGITIZE ANALOG1"<terminator>
OUTPUT 707;":WAVEFORM:DATA?"<terminator>

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

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

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

The easiest method of transferring a digitized waveform depends on data
structures, formatting available and I/O capabilities. You must scale the
integers to determine the voltage value of each point. These integers are
passed starting with the leftmost point on the instrument’s display. For more
information, see the waveform subsystem commands and corresponding
program code examples in the online HP 54645A/D Oscilloscopes

Programmer’s Reference.

Aborting a Digitize Operation Over HP-IB

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

Programming Getting Started
Using the DIGitize Command
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Programming over HP-IB 

This section describes the HP-IB interface functions and some general
concepts. In general, these functions are defined by IEEE 488.1. They
deal with general interface management issues, as well as messages
which can be sent over the interface as interface commands.

For more information on connecting the controller to the oscilloscope,
see the documentation for the HP-IB interface card you are using.

3-2

ManualsPlus.com

https://www.manualsplus.com/


https://www.manualsplus.com/


https://www.manualsplus.com/


https://www.manualsplus.com/


https://www.manualsplus.com/


https://www.manualsplus.com/


Programming over RS-232-C

This section describes the interface functions and some general
concepts of the RS-232-C. The RS-232-C interface on this instrument
is Hewlett-Packard’s implementation of EIA Recommended Standard
RS-232-C, “Interface Between Data Terminal Equipment and Data
Communications Equipment Employing Serial Binary Data
Interchange.” With this interface, data is sent one bit at a time and
characters are not synchronized with preceeding or subsequent data
characters. Each character is sent as a complete entity without
relationship to other events. 

IEEE 488.2 Operates with IEEE 488.1 or RS-232-C

IEEE 488.2 is designed to work with IEEE 488.1 as the physical interface. When
RS-232-C is used as the physical interface, as much of IEEE 488.2 is retained as
the hardware differences will allow. No IEEE 488.1 messages such as DCL, GET,
and END are available. 

4-2
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The TD (Transmit Data) line from the oscilloscope must connect to the RD
(Receive Data) line on the controller. Likewise, the RD line from the
oscilloscope must connect to the TD line on the controller.

The RTS (Request To Send) line is an output from the oscilloscope which
can be used to control incoming data flow. A high on the RTS line allows the
controller to send data, and a low on this line signals a request for the
controller to disable data transmission. 

The CTS (Clear To Send), DSR (Data Set Ready), and DCD (Data Carrier
Detect) lines are inputs to the oscilloscope which control data flow from the
oscilloscope (Pin 2). Internal pull-up resistors in the oscilloscope assure the
DCD and DSR lines remain high when they are not connected.

If DCD or DSR are connected to the controller, the controller must keep
these lines and the CTS line high to enable the oscilloscope to send data to
the controller. A low on any one of these lines will disable the oscilloscope
data transmission. Dropping the CTS line low during data transmission will
stop oscilloscope data transmission immediately. Dropping either the DSR or
DCD line low during data transmission will stop oscilloscope data
transmission, but as many as two additional bytes may be transmitted from
the oscilloscope.

Programming over RS-232-C
Extended Interface with Hardware Handshake
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Programming and Documentation
Conventions

This chapter covers conventions used in programming the instrument,
as well as conventions used in the online HP 54645A/D Oscilloscopes

Programmer’s Reference and the remainder of this manual. This
chapter also contains a detailed description of the command tree and
command tree traversal.
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Table 5-1

Alphabetic Command Reference

Command Subsystem
Where Used

Command Subsystem
Where Used

Command Subsystem
Where Used

ACTivity
ADDRess
ADVanced
AER
ALL
ASTore
AUToscale

BLANk
BWLimit
BYTeorder

CENTer
CLEAR
*CLS
COLumn
COMPlete
CONNect
COUNt
COUNt
COUPling
COUPling
CREATE

DATA
DATA
DATA
DATA
DEFine
DELay#
DELay
DESTination
DEVice
DIGitize
DITHer
*DMC

CHANnel
HARDcopy
TRIGger
Root level
TEST
Root level
Root level

Root level
ANALog
WAVeform

FUNCtion
TRACe
Common
DISPlay
ACQuire
DISPlay
ACQuire
WAVeform
ANALog 
TRIGger:EDGE
MASK

DISPlay 
MASK
TRACe
WAVeform
MEASure
MEASure
TIMebase
MASK
HARDcopy
Root level
ACQuire
Common

DSP
DUTycycle

EDGE
EDGE1
EDGE2
*EMC
ERASe
ERRor
*ESE
*ESR

FACTors
FAILmode
FALLtime
FFEed
FIELd
FORMat
FREQuency#

GLITch
*GMC
GRAYscale
GREaterthan
GREaterthan
GRID

HOLDoff

*IDN
INCRement
INVerse
INVert

KEY

LABel

SYSTem
MEASure

TRIGger
TRIGger:ADVanced
TRIGger:ADVanced
Common
Root level
SYSTem
Common
Common

HARDcopy
MASK
MEASure
HARDcopy
TRIGger:TV
WAVeform
MEASure

TRIGger
Common
HARDcopy
TRIGger:ADVanced
TRIGger:GLITch
DISPlay

TRIGger

Common
MASK
DISPlay
ANALog

SYSTem

ANALog

LABel
LABel
LABel
LABList
LESSthan
LESSthan
LEVel
LEVel
LINE
LINE
*LMC
LOCK
*LRN

MATH
MERGe
MODE
MODE
MODE
MOVE

NREJect
NUMBer
NWIDth#

OFFSet
OFFSet
*OPC
OPEE
OPER
OPERation
OPERator
*OPT
ORDer
OVERshoot

PATTern
PATTern1

CALibrate
CHANnel
DISPlay
DISPlay
TRIGger:ADVanced
TRIGger:GLITch
TRIGger:EDGE
TRIGger:GLITch
DISPlay
TRIGger:TV
Common
SYSTem
Common

CHANnel
Root level
TIMebase
TRACe
TRIGger
FUNCtion

TRIGger
MASK
MEASure

ANALog
FUNCtion
Common
Root level
Root level
FUNCtion<N>
TRIGger:ADVanced
Common
DISPlay
MEASure

TRIGger
TRIGger:ADVanced

# These commands are used by the HP 54645A only.

Programming and Documentation Conventions
Command Set Organization
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Command Subsystem
Where Used

Command Subsystem
Where Used

Command Subsystem
Where Used

PATTern2
PEAKs
PERiod
PHASe#
PIXel
*PMC
PMODe
POINts
POINts
POLarity
POLarity
POSition
POSTfailure
PREamble
PREShoot#
PRINt
PROBe
PWIDth#

QUALifier

RANGe
RANGe
RANGe
RANGe
RANGe
*RCL
REFerence
REFerence
REJect
RISetime#
ROW
*RST
RUN

*SAV
SAVE
SAVE
SCRatch
SETup
SHOW
SINGle
SLOPe
SOUrce

TRIGger:ADVanced
FUNCtion
MEASure
MEASure
DISPlay
Common
ANALog
ACQuire
WAVeform
TRIGger:TV
TRIGger:GLITch
DISPlay
MASK
WAVeform
MEASure
Root level
ANALog
MEASure

TRIGger:GLITch

ANALog
FUNCtion<N>
TIMebase
TRIGger:ADVanced
TRIGger:GLITch
Common
FUNCtion
TIMebase
TRIGger
MEASure
DISPlay
Common
Root level

Common
MASK
TRACe
MEASure
SYSTem
MEASure
Root level
TRIGger:EDGE
DISPlay 

SOURce
SOURce
SOURce1
SOURce2
SOURce
SOURce
SOURce
SOURce
SPAN
*SRE
STANdard
STATistics
STATus
*STB
STOP
SWITch

TDELta
TER
TEST
TEXT
THReshold
THReshold
TOLerance
*TRG
*TST
TSTArt
TSTOp
TV
TVHFrej
TVMode
TVOLt
TYPE
TYPE

VAMPlitude#
VAUToscale
VAVerage#

FUNCtion
MEASure
TRIGger:ADVanced
TRIGger:ADVanced
TRIGger:EDGE
TRIGger:GLITch
TRIGger:TV
WAVeform
FUNCtion
Common
TRIGger:TV
MASK
Root level
Common
Root level
CALibrate

MEASure
Root level
MASK
DISPlay
CHANnel
TRIGger
MASK
Common
Common
MEASure
MEASure
TRIGger
TRIGger:TV
TRIGger:TV
MEASure
ACQuire
WAVeform

MEASure
Root level
MEASure

VBASe#
VDELta
VIEW
VIEW
VIR#
VMAX#
VMIN#
VPP#
VRMS#
VSTArt
VSTOp
VTIMe
VTOP

*WAI
WINDow

XINCrement
XORigin
XREFerence

YINCrement
YORigin
YREFerence

MEASure
MEASure
FUNCtion<N>
Root level
TRIGger:TV
MEASure
MEASure
MEASure
MEASure
MEASure
MEASure
MEASure
MEASure

Common
FUNCtion

WAVeform
WAVeform
WAVeform

WAVeform
WAVeform
WAVeform

#  These commands are used by the HP 54645A only.

Programming and Documentation Conventions
Command Set Organization
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Subsystem Commands

Subsystem commands are grouped together under a common node of the
command tree, such as the TIMEBASE commands. Only one subsystem may
be selected at any given time. When the instrument is initially turned on, the
command parser is set to the root of the command tree, therefore, no
subsystem is selected.

Tree Traversal Rules

Command headers are created by traversing down the command tree. A legal
command header from the command tree would be :ANALOG1:RANGE. This
is called a compound header. A compound header is a header made of two or
more mnemonics separated by colons. The mnemonic created contains no
spaces. The following rules apply to traversing the tree:

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

• Executing a subsystem command places you in that subsystem until a
leading colon or a <program message terminator> is found. In the
Command Tree, use the last mnemonic in the compound header as a
reference point (for example, RANGE). Then find the last colon above that
mnemonic (ANALOG<n>). That is the point where the parser resides. Any
command below that point can be sent within the current program
message without sending the mnemonics that appear above them (for
example, OFFSET).

Examples

The OUTPUT statements in the examples are written using HP BASIC 5.0.
The quoted string is placed on the bus, followed by a carriage return and
linefeed (CRLF).

Example 1:
OUTPUT 707;":ANALOG1:RANGE 0.5 ;OFFSET 0"

The colon between ANALOG1 and RANGE is necessary because
ANALOG1:RANGE is a compound command. The semicolon between the
RANGE command and the OFFSET command is the required program
message unit separator. The OFFSET command does not need ANALOG1
preceding it, since the ANALOG1:RANGE command sets the parser to the
ANALOG1 node in the tree.

Programming and Documentation Conventions
The Command Tree
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Example 2:
OUTPUT 707;":TIMEBASE:REFERENCE CENTER ; DELAY 0.00001"

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

In the first line of example 2, the “subsystem selector” is implied for the
DELAY command in the compound command. The DELAY command must be
in the same program message as the REFERENCE command, since the
program message terminator places the parser back at the root of the
command tree.

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

Example 3:
OUTPUT 707;":TIMEBASE:REFERENCE CENTER ; :ANALOG1:OFFSET ’0’"

The leading colon before ANALOG1 tells the parser to go back to the root of
the command tree. The parser can then see the ANALOG1:OFFSET
command.

Programming and Documentation Conventions
The Command Tree
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Status Reporting 

Figure 6-1 is an overview of the oscilloscope’s status reporting
structure. The status reporting structure allows  monitoring specified
events in the oscilloscope. The ability to monitor and report these
events allows determination of such things as the status of an
operation, the availability and reliability of the measured data, and
more.

• To monitor an event, first clear the event, then enable the event. All
of the events are cleared when you initialize the instrument.

• To generate a service request (SRQ) interrupt to an external
controller, enable at least one bit in the Status Byte Register.

The Status Byte Register, the Standard Event Status Register group,
and the Output Queue are defined as the Standard Status Data
Structure Model in IEEE 488.2-1987.

IEEE 488.2 defines data structures, commands, and common bit
definitions for status reporting. There are also instrument-defined
structures and bits.

The bits in the status byte act as summary bits for the data structures
residing behind them. In the case of queues, the summary bit is set if
the queue is not empty. For registers, the summary bit is set if any
enabled bit in the event register is set.  The events are enabled with
the corresponding event enable register. Events captured by an event
register remain set until the register is read or cleared. Registers are
read with their associated commands. The *CLS command clears all
event registers and all queues except the output queue. If *CLS is sent
immediately following a program message terminator, the output
queue is also cleared.
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Status Reporting Overview Block Diagram

The status reporting structure consists of the registers in figure 6-1.

Figure 6-1

Status Reporting
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Table 6-1 is a list of the bit definitions for the bit in the status reporting data
structure.

Table 6-1 Status Reporting Bit Definition

Bit Description Indicates
PON Power On Power is turned on.
URQ User Request Whether a front-panel key has been pressed.
CME Command Error Whether the parser detected an error.
EXE Execution Error Whether a parameter was out of range, or

inconsistent with the current settings.
DDE Device Dependent Error Whether the device was unable to complete an

operation for device dependent reasons.
QYE Query Error If the protocol for queries has been violated.
RQL Request Control Whether the device is requesting control.
OPC Operation Complete Whether the device has completed all pending

operations.
OPER Operation Status

Register
If any of the enabled conditions in the Operation
Status Register have occurred.

RQS Request Service That the device is requesting service.
MSS Master Summary

Status
Whether a device has a reason for requesting
service.

ESB Event Status Bit If any of the enabled conditions in the Standard
Event Status Register have occurred.

MAV Message Available If there is a response in the output queue.
MSG Message An advisory has been displayed.
USR User Event Register If any of the enabled conditions have occurred in

the User Event Register.
TRG Trigger Whether a trigger has been received.
LCL Local If a remote-to-local transition occurs.
FAIL Fail That the specified test has failed.
COMP Complete That the specified test has completed.
LTEST Limit Test If any of the enabled conditions have occurred in

the Limit Test Register.
MTEST Mask Test If any of the enabled conditions have occurred in

the Mask Test Register.
HIST Histogram If any of the enabled conditions have occurred in

the Histogram Register.
WAIT TRIG Wait for Trigger Instrument is armed and ready for trigger.

Status Reporting
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Status Reporting Data Structures

Figure 6-2 (Continued)

Status Reporting
Status Reporting Data Structures
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Status Reporting Data Structures

Figure 6-2 (Continued)

Status Reporting
Status Reporting Data Structures
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Example The following example uses the *STB? query to read the contents of the
oscilloscopes Status Byte Register when none of the register’s summary bits
are enabled to generate an SRQ interrupt.

10  OUTPUT 707;":SYSTEM:HEADER OFF;*STB?"   !Turn headers off
20  ENTER 707;Result      !Place result in a numeric variable
30  PRINT Result      !Print the result
40  End

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

Example The following example uses the HP BASIC serial poll (SPOLL) command to
read the contents of the oscilloscopes Status Byte Register.

10  Result = SPOLL(707)
20  PRINT Result
30  END

Use Serial Polling to Read Status Byte Register

Serial polling is the preferred method to read the contents of the Status Byte
Register because it resets bit 6 and allows the next enabled event that occurs
to generate a new SRQ interrupt.

Status Reporting
Status Byte Register (SBR)
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Status Reporting Decision Chart

Figure 6-3

Status Reporting
Clearing Registers and Queues
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Installing and Using the Programmer’s
Reference

The HP 54645A/D Oscilloscopes Programmer’s Reference is supplied
as an online help file readable with the Microsoft Windows 3.1 help
viewer. A second diskette contains the help file as an ASCII text file
and sample programs for the HP 54645A/D Oscilloscopes. This
chapter explains how to install the help file on your system, discusses
the text and program files, and explains how you can get the programs
and help file via the Internet.
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Command Query Options and Query Returns

:ASTore n/a n/a

:AUToscale n/a n/a

:BLANk 
 <source>

n/a <source> ::= {ANALog<n> | DIGital0,...,DIGital15 | PMEM{1 | 2}} 
<n> ::= 1 or 2; an integer in NR1 format 

:CALibrate:LABel
<string>

:CALibrate:LABel? <string> ::= unquoted ASCII string up to 32 characters

n/a :CALibrate:SWITch? {PROT | UNPR}

:CHANnel:ACTivity :CHANnel:ACTivity? <edges> ::= 32-bit integer in NR1 format
<levels> ::= 32-bit integer in NR1 format

:CHANnel:LABel
<source text>, <string>

:CHANnel:LABel? <source text> ::= {ANALog1 | ANALog2 | DIGital0,...,DIGital15}
<string> ::= any series of ASCII characters enclosed in quotation
marks

:CHANnel:MATH
<operation>

:CHANnel:MATH? <operation> ::= {OFF | ADD | SUBTRACT}

:CHANnel:THReshold
<channel_group>,<threshold
type>,[<value>]

:CHANnel:THReshold? <channel group> ::= {POD1 | POD2}
<threshold type> ::= {CMOS | ECL | TTL | USERdef}
<value> ::= voltage type in NR3 format [Volt type]
[Volt type] ::= {V | MV (-3)  | UV (-6)}

*CLS n/a n/a

:DIGitize
[<source>[,<source>]]

n/a <source> ::= {ANALog1 | ANALog2 | POD1 | POD2}

:DISPLAY:COLumn 
 <number>

:DISPLAY:COLumn? <number> ::= 0 through 63; an integer in NR1 format 

:DISPlay:CONNect
 {ON | OFF}

:DISPlay:CONNect? {ON | OFF}

:DISPlay:DATA
 <binary block data>

:DISPlay:DATA? <binary block_data> ::= 16748 bytes of data in IEEE 488.2 # format

:DISPlay:GRID 
<value>

:DISPlay:GRID? <value> ::= {OFF | FRAME | FULL}
<value> ::= {OFF | FRAME | FULL | TV} for HP 54645A with 
                      Option 005

:DISPlay:INVerse 
 {ON | OFF}

:DISPlay:INVerse? {ON | OFF}

:DISPlay:LABel
<value>

DISPlay:LABel? <value> ::= {ON | OFF}

:DISPlay:LABList
<binary block>

:DISPlay:LABList? <binary block> ::= a time-ordered list of 75 labels.  Each label can
be a maximum of 6 characters followed by a comma.

:DISPlay:LINE 
<string>

n/a <string> ::= any series of ASCII characters enclosed in quotation
marks

:DISPlay:ORDer 
<order list>

:DISPlay:ORDer? <order list> ::= ::= DIGital<n>[,DIGital<n>]
<n> ::= integer from 0 to 15

Programmer’s Quick Reference
Commands and Queries
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Command Query Options and Query Returns

:DISPlay:PIXel 
<x>, <y>, <intensity>

:DISPlay:PIXel? <x>,<y> <x> ::= x coordinate of the pixel to be set; an integer (0 to 511) in
NR1 format
<y> ::= y coordinate of the pixel to be set; an integer (0 to 303) in
NR1 format
<intensity> ::= an integer in NR1 format:

0 for pixel off
1 for pixel with half-bright on
2 for pixel with full-bright on

n/a :DISPlay:POSition?
<binary order string>

<binary order string> ::= 
   Wave height ch 0, bottom pixed location ch 0 (main display)
   Wave height ch 1, bottom pixed location ch 1 (main display)
...
   Wave height ch 15, bottom pixed location ch 15 (main display)
   Wave height ch 0, bottom pixed location ch 0 
          (delayed display)
   Wave height ch. 1, bottom pixed location ch. 1 
          (delayed display)
...
   Wave height ch.15, bottom pixed location ch. 15 
          (delayed display)

:DISPlay:ROW 
 <row number>

:DISPlay:ROW? <row number> ::= 1 to 20; an integer in NR1 format

:DISPlay:SOURce 
 <value>

:DISPlay:SOURce? <value> ::= {PMEMory1 | PMEMory2} 

:DISPlay:TEXT BLANK n/a n/a

*DMC
<macro label>,<macro definition

n/a <macro label> ::= quoted ASCII string
<macro definition> ::= block data in IEEE 488.2 # format

*EMC
{{OFF | 0} | {ON | 1}}

*EMC? {0 | 1}

:ERASe
 <value>

n/a <value> ::= {PMEMory1 | PMEMory2}

*ESE 
 <mask_argument>

*ESE? <mask_argument> ::= 0 to 255; an integer in NR1 format

Bit Weight Enables
7 128 PON - Power On
6 64 URQ - User Request
5 32 CME - Command Error
4 16 EXE - Execution Error
3 8 DDE - Device Dependent Error
2 4 QYE - Query Error
1 2 TRG - Trigger Query
0 1 OPC - Operation Complete

n/a *ESR? <status> ::= 0 to 255; an integer in NR1 format

:FUNCtion2:CENTer
 <frequency>

:FUNCtion2:CENTer? <frequency> ::= the current center frequency in NR3 format. 
The range of legal values is from 0 Hz to 10.00 GHz.

Programmer’s Quick Reference
Commands and Queries
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Command Query Options and Query Returns

:FUNCtion2:MOVE
 {LEFT)

n/a n/a

:FUNCtion<N>:OFFSet
 <offset>

:FUNCtion<N>:OFFSet? <offset> ::= the value at center screen in NR3 format.
The range of legal values is +-10 times the current 
sensitivity of the selected function. 

<N> ::= 1 or 2

:FUNCtion<N>:OPERation
 <operation>

:FUNCtion<N>:OPERation? <operation> ::= 
{ADD | SUBTract | MULTiply} for :FUNCtion1:OPERation
{INTegrate | DIFFerentiate | FFT} for :FUNCtion2:OPERation

<N> ::= 1 or 2

n/a :FUNCtion2:PEAKs? 
{FREQ1 | DB1 | FREQ2 | DB2}

<measurement> ::= {FREQ1 | DB1 | FREQ2 | DB2}. 
The measurement is the value of the peak specified in 
NR3 format.

:FUNCtion<N>:RANGe
 <range>

:FUNCtion<N>:RANGe? <range> ::= the full-scale vertical axis value in NR3 format.
The range for FUNCtion1 is 8E-6 to 8E+6.
The range for the INTegrate function is 8E-9 to 400E+3.
The range for the DIFFerentiate function is 8E-6 to 1.6E11.
The range for the FFT function is 8 to 400 dBV.

<N> ::= 1 or 2

:FUNCtion2:REFerence
 <level>

:FUNCtion2:REFerence? <level> ::= the current reference level in NR3 format.
The range of legal values is from ±160.0 dBV to +240.0 dBV 
in increments of 2.5 dBV.

:FUNCtion2:SOURce
 {CHANnel1 | CHANnel2 |
FUNCtion1}

:FUNCtion2:SOURce? {ANALog1 | ANALog2 | FUNCtion1}. 
The current reference level value is in NR3 format. 
The range of legal values is from ±160.0 dBV to +240.0 dBV 
in increments of 2.5 dBV.

:FUNCtion2:SPAN
 <span>

:FUNCtion2:SPAN? <span> ::= the current frequency span in NR3 format.
Legal values are 1.221 Hz to 9.766 GHz

:FUNCtion<N>:VIEW
 {ON | OFF}

:FUNCtion<N>:VIEW? {ON | OFF}
<N> ::= 1 or 2

:FUNCtion2:WINDow
 {RECTangular | HANNing | 
 FLATtop | EXPonent}

:FUNCtion2:WINDow? {RECTangular | HANNing | FLATtop | EXPonent}

n/a *GMC?
<macro label>

<macro label> ::= quoted ASCII string
<macro definition> ::= block data in IEEE 488.2 # format

:HARDcopy:ADDRess
<address>

:HARDcopy:ADDRess? <address> ::= 0 to 31; an integer in NR1 format

:HARDcopy:DEVice
<device>

:HARDcopy:DEVice? <device> ::= 
{THINkjet | LASerjet | EPSon | BWDeskjet | PLOTter}

:HARDcopy:FACTors
{{OFF | 0} | {ON | 1}}

:HARDcopy:FACTors? {OFF | ON}

:HARDcopy:FFEed
{{OFF | 0} | {ON | 1}}

:HARDcopy:FFEed? {OFF | ON}

:HARDcopy:GRAYscale
{{OFF | 0} | {ON | 1}}

:HARDcopy:GRAYscale? {OFF | ON}

Programmer’s Quick Reference
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Command Query Options and Query Returns

n/a *IDN? HEWLETT-PACKARD,<model>, 0, X.X
<model> ::= the model number of the instrument
<X.X> ::= the software revision of the instrument

n/a *LMC? <ascii string> ::= string list seperated by commas

n/a *LRN? <learn_string> ::= a block of data in IEEE 488.2 # format

:MASK:CREATe n/a n/a

:MASK:DATA
<mask_data>

:MASK:DATA? <mask_data> ::= 1008 bytes of data that represent the currently
selected mask template.

:MASK:DESTination
 {TRACe | PRINter}

:MASK:DESTination? {TRACe | PRINter}

:MASK:FAILmode
 {IN | OUT}

:MASK:FAILmode? {IN | OUT}

:MASK:INCRement
 {ON | OFF}

:MASK:INCRement? {ON | OFF}

:MASK:NUMBer
 <number>

:MASK:NUMBer? <number> ::= memory (1 or 2)

:MASK:POSTfailure
 {RUN | STOP}

:MASK:POSTfailure? {RUN | STOP}

:MASK:SAVE
 {ON | OFF}

:MASK:SAVE? {ON | OFF}

n/a :MASK:STATistics? <compares, failures, failure %> ::= 
current number of mask tests performed,
number of failures detected,
percentage of failures

:MASK:TEST
 {ON | OFF}

:MASK:TEST? {ON | OFF}

:MASK:TOLerance
 <value>

:MASK:TOLerance? <value> ::= the tolerance used when creating a mask template. 
The entered value can be from 0.00 to 20.0 percent.

:MEASure:DEFine
 <measurement>,
 <edge spec1, edge spec2>

:MEASure:DEFine? <measurement> ::= DELay
edge_spec1 ::= [<slope>] <occurrence>
edge_spec2 ::= [<slope>] <occurrence>
<slope> ::= {+ | -}
<occurrence> ::= integer from 1 to 5

:MEASure:DELay
[<source>]

:MEASure:DELay?
[<source>]

<source> ::= {ANALog1 | ANALog2}
<return_value> ::= floating-point number delay time in seconds in
NR3 format

:MEASure:DUTYcycle
[<source>]

:MEASure: DUTYcycle?
[<source>]

<source> ::= {ANALog1 | ANALog2 | DIGital0,...,DIGital15}
<return_value> ::= ratio of positive pulse width to period in NR3
format

:MEASure:FALLtime
[<source>]

:MEASure:FALLtime?
[<source>]

<source> ::= {ANALog1 | ANALog2}
<return_value> ::= time in seconds between the 10% and 90%
voltage levels in NR3 format

:MEASure:FREQuency
[<source>]

:MEASure:FREQuency?
[<source>]

<source> ::= {ANALog1 | ANALog2 | DIGital0,...,DIGital15}
<return_value> ::= frequency in Hertz in NR3 format

Programmer’s Quick Reference
Commands and Queries
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Command Query Options and Query Returns

:MEASure:NWIDth
[<source>]

:MEASure:NWIDth?
[<source>]

<source> ::= {ANALog1 | ANALog2 | DIGital0,...,DIGital15}
<return_value> ::= negative pulse width in seconds-NR3 format

:MEASure:OVERshoot
[<source>]

:MEASure:OVERshoot?
[<source>]

<source> ::= {ANALog1 | ANALog2}
<voltage> ::= the percent of the overshoot of the selected
waveform in NR3 format

:MEASure:PERiod
[<source>]

:MEASure:PERiod?
[<source>]

<source> ::= {ANALog1 | ANALog2 | DIGital0,...,DIGital15}
<return_value> ::= waveform period in seconds in NR3 format

:MEASure:PHASe
[<source>]

:MEASure:PHASe?
[<source>]

<source> ::= {ANALog1 | ANALog2}
<return_value> ::= the phase angle value in degrees in NR3
format

:MEASure:PREShoot
[<source>]

:MEASure:PREShoot?
[<source>]

<source> ::= {ANALog1 | ANALog2}
<return_value> ::= the percent of preshoot of the selected
waveform in NR3 format

:MEASure:PWIDth
[<source>]

:MEASure:PWIDth?
[<source>]

<source> ::= {ANALog1 | ANALog2 | DIGital0,...,DIGital15}
<return_value> ::= width of positive pulse in seconds in NR3
format

:MEASure:RISEtime
[<source>]

:MEASure: RISEtime?
[<source>]

<source> ::= {ANALog1 | ANALog2}
<return_value> ::= rise time in seconds in NR3 format

:MEASure:SCRatch n/a n/a

:MEASure:SHOW 
 {ON | OFF}  

:MEASure:SHOW? {ON | OFF}

:MEASure:SOURce 
[<source>]

:MEASure:SOURce? <source> ::= {ANALog1 | ANALog2} for HP 54645A
<source> ::= {ANALog1 | ANALog2 | DIGital0,...,DIGital15}  
                         for HP 54645D

n/a :MEASure:TDELta? <return_value> ::= time difference in seconds between start and
stop markers in NR3 format

:MEASure:TSTArt 
 <value> [suffix]

:MEASure:TSTArt? <value> ::= time at the start marker in seconds in NR3 format
[suffix] ::= {s, ms, µs, ns, ps}

:MEASure:TSTOp
 <value> [suffix]

:MEASure:TSTOp? <value> ::= time at the stop marker in seconds in NR3 format
[suffix] ::= {s, ms, µs, ns, ps}

n/a :MEASure:TVOLt
<tvolt_argument>,
<slope><occurrence>

<tvolt_argument> ::= positive or negative voltage level that the
waveform must cross.
<slope> ::= direction of the waveform when <tvolt_argument> is
crossed.
<occurrence> ::= number of crossings to be reported.
<return_value> ::= time in seconds of specified voltage crossing
in NR3 format

:MEASure:VAMPlitude
[<source>]

:MEASure:VAMPlitude?
[<source>]

<source> ::= {ANALog1 | ANALog2}
<return_value> ::= the amplitude of the selected waveform in
volts in NR3 format

:MEASure:VAVerage
[<source>]

:MEASure:VAVerage?
[<source>]

<source> ::= {ANALog1 | ANALog2}
<return_value> ::= calculated average voltage in NR3 format

:MEASure:VBASe
[<source>]

:MEASure:VBASe?
[<source>]

<source> ::= {ANALog1 | ANALog2}
<base_voltage> ::= voltage at the base of the selected waveform
in NR3 format
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n/a :MEASure:VDELta? <return_value> ::= delta V value in volts in NR3 format

:MEASure:VMAX
[<source>]

:MEASure:VMAX?
[<source>]

<source> ::= {ANALog1 | ANALog2}
<return_value> ::= maximum voltage of the selected waveform in
NR3 format

:MEASure:VMIN
[<source>]

:MEASure:VMIN?
[<source>]

<source> ::= {ANALog1 | ANALog2}
<return_value> ::= minimum voltage of the selected waveform in
NR3 format

:MEASure:VPP
[<source>]

:MEASure:VPP?
[<source>]

<source> ::= {ANALog1 | ANALog2}
<return_value> ::= voltage peak-to-peak in NR3 format

:MEASure:VRMS
[<source>]

:MEASure:VRMS?
[<source>]

<source> ::= {ANALog1 | ANALog2}
<return_value> ::= calculated dc RMS voltage in NR3 format

:MEASURE:VSTArt
 <vstart_argument>

:MEASure:VSTArt? <vstart_argument> ::= voltage value for VMarker 1 in NR3 format
<return_value> ::= voltage at VMarker 1 in NR3 format

:MEASure:VSTOp
 <vstop_argument>

:MEASure:VSTOp? <vstop_argument> ::= voltage value for VMarker 2 in NR3 format
<return_value> ::= voltage at VMarker 2 in NR3 format

n/a :MEASure:VTIMe?
 <vtime_argument>

<vtime_argument> ::= displayed time from trigger in seconds in
NR3 format
<return_value> ::= voltage at the specified time in NR3 format

:MEASure:VTOP
[<source>]

:MEASure:VTOP?
[<source>]

<source> ::= {ANALog1 | ANALog2}
<return_value> ::= voltage at the top of the waveform in NR3
format

:MERGe 
<pixel memory>

n/a <pixel memory> ::= {PMEMory1 | PMEMory2}

*OPC *OPC? ASCII "1" is placed in the output queue when all pending device
operations have completed.

:OPEE
<n>

:OPEE? <n> ::= 16-bit integer in NR1 format

n/a :OPER? <n> ::= 16-bit integer in NR1 format

n/a *OPT? n identifies the module and option pairing.
X.X identifies the module software revision.

Module: No Opt. 005 Opt. 005
Basic Interface 0,X.X 50,X.X
Measurement/Storage 2,X.X 52,X.X

*PMC n/a n/a

:PRINt
 [enhancement]

:PRINt? 
[enhancement]

[enhancement]  ::= {HIRes{,LORes{,TIFF{,PARallel
                                    {,PCLcolor[,FACTors[,SOFTkey]]}}}}}

*RCL 
 <value>

n/a <value> ::= {1 | 2 | 3 | 4 | 5 | 6 | 7 | 8 | 9 | 10 }

*RST n/a See reset values in the online Programmer’s Reference.

:RUN n/a n/a

*SAV
 <value>

n/a <value> ::= {1 | 2 | 3 | 4 | 5 | 6 | 7 | 8 | 9 | 10}

:SINGle n/a n/a
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*SRE 
<mask>

*SRE? <mask> ::= sum of all bits that are set, 0 to 255; an integer in NR1
format. <mask> ::= following values:

Bit Weight Enables
7 128 OPER - Operation Status Register
6 64 Not Used
5 32 ESB - Event Status Bit
4 16 MAV - Message Available
3 8 Not used
2 4 MSG - Message
1 2 USR - User
0 1 TRG - Trigger

n/a :STATus? 
<display>

{ON | OFF}
<display>  ::= {ANALog1 | ANALog2 |
                             DIGital0,...,DIGital15 | PMEMory1 | PMEMory2} 

n/a *STB? <value> ::= 0 to 255; an integer in NR1 format, as shown in the
following:

Bit Weight Name Condition
7 128 OPER 0 = no enabled operations status

      conditions occurred
1 = an enabled operation status
       condition occurred

6 64 RQS/MS 0 = instrument has no reason for
       service
1= instrument is requesting
      service

5 32 ESB 0 = no event status conditions
      occurred
1 = enabled event status condition
      occurred

4 16 MAV 0 = no output messages are ready
1 = an output message is ready

3 8 ---- 0 = not used
2 4 MSG 0 = no message has been 

      displayed
1 = message has been displayed

1 2 USR 0 = no enabled user event 
      conditions have occurred
1 = an enabled user event 
      condition has occurred

0 1 TRG 0 = no trigger has occurred
1 = a trigger occurred

:STOP n/a n/a

:SYSTem:DSP
 <string>

n/a <string> ::= quoted ASCII string

n/a :SYSTem:ERRor? <error> ::= an integer error code
<error string> ::= quoted ASCII string
See error values in the online Programmer’s Reference.

:SYSTem:KEY 
 <key_code>

:SYSTem:KEY? <key_code> ::= -1 to 50; an integer
See key code values in the online Programmer’s Reference.
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:SYSTem:LOCK 
<value>

:SYSTem:LOCK? <value> ::= {ON | OFF}

:SYSTem:SETup 
 <setup_data>

:SYSTem:SETup? <setup_data> ::= a maximum of 218 bytes of data in IEEE 488.2 #
format.

n/a :TER? <return_value>  ::= 0 or 1

n/a :TEST:ALL? <value> ::= 16-bit integer in NR1 format

:TIMebase:DELay 
 <delay_value>

:TIMebase:DELay? <delay_value> ::= time from trigger to display reference in
seconds.  The display reference is left or center in NR3 format.

:TIMebase:MODE 
 <value>

:TIMebase:MODE? <value> ::=  {MAIN | DELayed | XY | ROLL}

:TIMebase:RANGe
 <range_value>

:TIMebase:RANGe? <range_value> ::= the following values in NR3 format:
20 ns through 50 s for HP 54645A
50 ns through 500 s for HP 54645D

:TIMebase:REFerence
 {LEFT | CENTer | RIGHt}

:TIMebase:REFerence? <return_value> ::= {LEFT | CENTer | RIGHt}

:TRACe:CLEAR 
 <N>

n/a <N> ::= the trace memory number (1 to 100)

:TRACe:DATA
 <N>,<trace_data>

:TRACe:DATA? <N> <N> ::= the trace memory number (1 to 100)
<trace_data> ::= a maximum of 16,748 bytes of data, setup, and
label information that represents the current trace.

:TRACe:MODE
 <N> {ON | OFF}

:TRACe:MODE? <N> <N> ::= 1 to 100
<return_state> ::= {ON | OFF}

:TRACe:SAVE
 <N>

n/a <N> ::= the trace memory number (1 to 100)

*TRG n/a n/a

:TRIGGER:ADVanced:EDGE1
<rising value>, <falling value>

:TRIGger:ADVanced:EDGE1? <rising value> ::= integer in NR1 format or <string>
<falling value> ::= integer in NR1 format or <string>
<string> ::= ::= "0xnnnnn"
n ::= {0 | 1 | 2 | 4 | 8}

:TRIGGER:ADVanced:EDGE2
<rising value> , <falling value>

:TRIGger:ADVanced:EDGE2? <rising value> ::= integer in NR1 format or <string>
<falling value> ::= integer in NR1 format or <string>
<string> ::= ::= "0xnnnnn"
n ::= {0 | 1 | ... | 9 |  A | B | C | D | E | F}

:TRIGGER:ADVanced:
GREaterthan

<lessthan time> [suffix]

:TRIGger:ADVanced:
GREaterthan?

<greater than time> ::= floating-point number from 10 ns to
100 seconds in NR3 format
[suffix] ::= {s | ms (-3) | µs (-6) | ns (-9) | ps (-12)}

:TRIGGER:ADVanced:
LESSthan

<lessthan time> [suffix]

:TRIGger:ADVanced:
LESSthan?

<less than time> ::= floating-point number from 15 ns to
100 seconds in NR3 format
[suffix] ::= {s | ms (-3) | µs (-6) | ns (-9) | ps (-12)}

:TRIGGER:ADVanced:OPERator
<operator>

:TRIGger:ADVanced:OPERator? <operator> ::= {AND | OR |  THEN | ENTered | EXITed | RANGe |
GREaterthan | LESSthan }
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:TRIGGER:ADVanced:PATTern1
<value> , <mask>

:TRIGger:ADVanced:PATTern1? < value> ::= integer in NR1 format or <string>
<mask> ::= integer in NR1 format or <string>
<string> ::= ::= "0xnnnnn"
n ::= {0 | 1 | ... | 9 |  A | B | C | D | E | F}

:TRIGGER:ADVanced:PATTern2
<value> , <mask>

:TRIGger:ADVancedPATTern2? <value> ::= integer in NR1 format or <string>
<mask> ::= integer in NR1 format or <string>
<string> ::= ::= "0xnnnnn"
n ::= {0 | 1 | ... | 9 |  A | B | C | D | E | F}

:TRIGGER:ADVanced:RANGe
<greater than time>
<less than time> [suffix]

:TRIGger:ADVanced:
RANGe?

<greater than time> ::= floating-point number from 10 ns to
100 seconds in NR3 format
<less than time> ::= floating-point number from 15 ns to
100 seconds in NR3 format
[suffix] ::= {s | ms (-3) | µs (-6) | ns (-9) | ps (-12)}

:TRIGGER:ADVanced:SOURce1
<source>

:TRIGger:ADVanced:SOURce1? <source> ::= {PATtern1 |  NPATtern1 |  PATtern2 |  NPATtern2 |
EDGE1 |  EDGE2 | PAT1ANDEDGE1 | PAT2ANDEDGE2}

:TRIGGER:ADVanced:SOURce2
<source>

:TRIGger:ADVanced:SOURce2? <source> ::= {PATtern1 |  NPATtern1 |  PATtern2 |  NPATtern2 |
EDGE1 |  EDGE2 | PAT1ANDEDGE1 | PAT2ANDEDGE2}

:TRIGger:COUPling
 {AC | DC}

:TRIGger:COUPling? {AC | DC}

:TRIGger:[EDGE]:LEVel
<level_argument>

:TRIGger:[EDGE]:LEVel? For internal triggers, <level_argument> ::= ± .75 x full-scale
voltage from center screen in NR3 format.
For external triggers (HP 54645A only), <level_argument> ::= 
± 2 volts with probe attenuation at 1:1 in NR3 format.
For digital channels (HP 54645D only), <level_argument> ::=
± 6 V.

:TRIGger:[EDGE]:SLOPe
 {NEGative | POSitive}

:TRIGger:[EDGE]:SLOPe? {NEG | POS}

:TRIGger:[EDGE]:SOURce
<source>

:TRIGger:[EDGE]:SOURce? <source> ::= 
{ANALog1 | ANALog2 | EXTernal | LINE} for HP 54645A
{ANALog1 | ANALog2 | DIGital0,...,DIGital15 | LINE} for HP 54645D

:TRIGGER:GLITch:
GREaterthan

<lessthan time> [suffix]

:TRIGger:GLITch:
GREaterthan?

<greater than time> ::= floating-point number from 8 ns to
100 seconds in NR3 format
[suffix] ::= {s | ms (-3) | µs (-6) | ns (-9) | ps (-12)}

:TRIGGER:GLITch:
LESSthan

<lessthan time> [suffix]

:TRIGger:GLITch:
LESSthan?

<less than time> ::= floating-point number from 8 ns to
100 seconds in NR3 format
[suffix] ::= {s | ms (-3) | µs (-6) | ns (-9) | ps (-12)}

:TRIGger:GLITch:LEVel
 <level_argument>

:TRIGger:GLITch:LEVel? For internal triggers, <level_argument> ::= ± .75 x full-scale
voltage from center screen in NR3 format.
For external triggers (HP 54645A only), <level_argument> ::= 
± 2 volts with probe attenuation at 1:1 in NR3 format.
For digital channels (HP 54645D only), <level_argument> ::=
± 6 V.

:TRIGger:GLITch:POLarity
 {POSitive | NEGative}

:TRIGger:GLITch:POLarity? {POS | NEG}
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:TRIGger:GLITch:QUALifier
{GREaterthan | LESSthan |
RANGe}

:TRIGger:GLITch:QUALifier? {GREaterthan | LESSthan | RANGe}

:TRIGger:GLITch:RANGe
 <greater than time>,<less than
time> [suffix]

:TRIGger:GLITch:RANGe? <greater than time> ::= number from 8 ns to 100 seconds in NR3
format
<less than time> ::= number from 8 ns to 100 seconds in NR3
format
[suffix] ::= {s | ms (-3) | µs (-6) | ns (-9) | ps (-12)}

:TRIGger:GLITch:SOURce
 <source>

:TRIGger:GLITch:SOURce? <source> ::= 
{ANALog1 | ANALog2 | EXTernal} for HP 54645A
{ANALog1 | ANALog2 | DIGital0,...,DIGital15 } for HP 54645D

:TRIGger:HOLDoff
 <holdoff_time>

:TRIGger:HOLDoff? <holdoff_time> ::= 200 ns to 20 s in NR3 format

:TRIGger:MODE
<mode>[,<type>] 
 NORMal | SINGle | TV}

:TRIGger:MODE? <mode> ::= {AUTLevel | AUTO | NORMal }
<type> ::= {EDGE | TV | GLITch} for HP 54645A
 ::= {EDGE | TV | GLITch | ADVanced | PATTern} for HP 54645D

:TRIGger:NREJect
 {OFF | ON}

:TRIGger:NREJect? {OFF | ON}

:TRIGger:PATTern
 <value>, <mask>, [<source>,
<edge>]

:TRIGger:PATTern? <value> ::=  integer or <string>
<mask> ::= integer or <string>
<string> ::= "0xnnnnn"
n ::= {0 | 1 | 2 | .... 8 | 9 | A | B | C | D | E | F}
<source> ::= {ANALog1 | ANALog2 | DIGital0,...,DIGital15}
<edge> ::= {RISing | FALLing }

:TRIGger:REJect
 {OFF | LF | HF}

:TRIGger:REJect? {OFF | LF | HF}

:TRIGger:THReshold
 <channel group>,
 <threshold type>, [<value>]

:TRIGger:THReshold? <channel group> ::= {POD1| POD2}
<threshold type> ::= {CMOS | ECL | TTL | USERdef}
<value>::= voltage for USERdef (floating-point number)
[Volt type] ::= {V | mV (-3) | µV (-6)}

:TRIGger:TV:FIELd
  {ALTernate | ONE | TWO |
  VERTical}

:TRIGger:TV:FIELd? {ALTernate | ONE | TWO | VERTical}

:TRIGger:TV:LINE
 <line_number>

:TRIGger:TV:LINE? <line_number> ::= integer in NR1 format.

:TRIGger:TV:POLarity
 {POSitive | NEGative}

:TRIGger:TV:POLarity? {POSitive | NEGative}

:TRIGger:TV:SOURce
<source>

:TRIGger:TV:SOURce? <source> ::= {ANALog1 | ANALog2} 

:TRIGger:TV:STANdard
 {GENeric | NTSC | PAL | 
 SECam}

:TRIGger:TV:STANdard? {GENeric | NTSC | PAL | SECam}
NOTE: To trigger on a PAL-M signal, use NTSC. The line and field
rates are identical.

:TRIGger:TV:TVHFrej
 {OFF | ON}

:TRIGger:TV:TVHFrej? {OFF | ON}
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:TRIGger:TV:TVMode
 <mode>

:TRIGger:TV:TVMode? <mode> ::= {LINE | FIELD1 | FIELD2 | VERTical}  
       {LINE | FIELD1 | FIELD2 | VERTical | ALLLINES | ALLFLDS}

                      with the Option 005 Enhanced TV/Video Trigger

:TRIGger:TV:VIR
{ON | OFF}

:TRIGger:TV:VIR? {ON | OFF}

*TRG n/a n/a

n/a *TST? <result> ::= 0 or non-zero value; an integer in NR1 format
0 indicates the test passed. 
Non-zero indicates the test failed.

VAUToscale n/a n/a

:VIEW
<source text>

n/a <source text> ::= {ANALog1 | ANALog2 | DIGital0,...,DIGital15 |
PMEMory1 | PMEMory2}

*WAI n/a n/a

:WAVeform:BYTeorder
 <value>

:WAVeform:BYTeorder? <value> ::= {LSBFirst | MSBFirst}

:WAVeform:COUNt
<count_argument> 

:WAVeform:COUNt? <count_argument> ::= {1|4|8|16|32|64|128|256}

n/a :WAVeform:DATA? <binary block length bytes>, <binary data>

For example, to transmit 4000 bytes of data, the syntax would be:
#800004000<4000 bytes of data><NL>
8 is the number of digits that follow
00004000 is the number of bytes to be transmitted
<4000 bytes of data> is the actual data

:WAVeform:FORMat
 <value>

:WAVeform:FORMat? <value> ::= {WORD | BYTE}

:WAVeform:POINts 
 <mode> [,<#points>]

:WAVeform:POINts? <mode> ::= {NORMal | ALL}
If <mode> ::= NORMal, <#points> ::=

{100|200|250|400|500|800|1000|2000|4000}
If <mode> ::= ALL, <#points> must match value returned by the

:ACQ:POINts? query

n/a :WAVeform:PREamble? <preamble_block> ::= <format NR1>, <type NR1>, 
<points NR1>,<count NR1>, <xincrement NR3>, <xorigin NR3>,
<xreference NR1>, <yincrement NR3>, <yorigin NR3>,
<yreference NR1>

<format> ::= an integer in NR1 format:
0 for BYTE format
1 for WORD format

<type>  ::= an integer in NR1 format:
2 for AVERage type
0 for NORMal type
1 for PEAK detect type 

<count>  ::= Average count, or 1 if PEAK detect type 
                             or NORMal; an integer in NR1 format
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:WAVeform:SOURce 
 <source>
or
:WAVeform:SOURce:FUNCtion 
 <channel>

:WAVeform:SOURce? <source> ::= {ANALog1 | ANALog2 | POD1 | POD2} 
<channel> ::= {1 | 2}

n/a :WAVeform:TYPE? <return_mode> ::= {NORMal | PEAK | AVERage}

n/a :WAVeform:XINCrement? <return_value> ::= x-increment in the current preamble in NR3
format

n/a :WAVeform:XORigin? <return_value> ::= x-origin value in the current preamble in NR3
format

n/a :WAVeform:XREFerence? <return_value> ::= x-reference value in the current preamble in
NR1 format

n/a :WAVeform:YINCrement? <return_value> ::= y-increment value in the current preamble in
NR3 format

n/a :WAVeform:YORigin? <return_value> ::= y-origin in the current preamble in NR3 format

n/a :WAVeform:YREFerence? <return_value>::= y-reference value in the current preamble in
NR1 format
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Product Warranty

This Hewlett-Packard
product has a warranty
against defects in material
and workmanship for a period
of three years from date of
shipment.  During the
warranty period,
Hewlett-Packard Company
will, at its option, either
repair or replace products
that prove to be defective.
For warranty service or
repair, this product must be
returned to a service facility
designated by
Hewlett-Packard.
For products returned to
Hewlett-Packard for warranty
service, the Buyer shall
prepay shipping charges to
Hewlett-Packard and
Hewlett-Packard shall pay
shipping charges to return
the product to the Buyer.
However, the Buyer shall pay
all shipping charges, duties,
and taxes for products
returned to Hewlett-Packard
from another country.
Hewlett-Packard warrants
that its software and firmware
designated by
Hewlett-Packard for use with
an instrument will execute its
programming instructions
when properly installed on
that instrument.
Hewlett-Packard does not
warrant that the operation of
the instrument software, or
firmware will be
uninterrupted or error free.

Limitation of Warranty

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

No other warranty is

expressed or implied.

Hewlett-Packard

specifically disclaims the

implied warranties of

merchantability or fitness

for a particular purpose.

Exclusive Remedies

The remedies provided herein
are the buyer’s sole and
exclusive remedies.
Hewlett-Packard shall not be
liable for any direct, indirect,
special, incidental, or
consequential damages,
whether based on contract,
tort, or any other legal theory.

Assistance

Product maintenance
agreements and other
customer assistance
agreements are available for
Hewlett-Packard products.
For any assistance, contact
your nearest Hewlett-Packard
Sales Office.

Certification

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

About this edition

This is the first edition of the
HP 54645A/D Oscilloscopes

Programmer’s Guide.

Publication number
54645-97000
Printed in USA.
Edition dates are as follows:
First edition, June 1996

New editions are complete
revisions of the manual.
Update packages, which are
issued between editions,
contain additional and
replacement pages to be
merged into the manual by
you. The dates on the title
page change only when a new
edition is published.
A software or firmware code
may be printed before the
date. This code indicates the
version level of the software
or firmware of this product at
the time the manual or
update was issued.  Many
product updates do not
require manual changes; and,
conversely, manual
corrections may be done
without accompanying
product changes.  Therefore,
do not expect a one-to-one
correspondence between
product updates and manual
updates.

The following list of pages
gives the date of the current
edition and of any changed
pages to that edition.
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