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Safety Guidelines
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ENFRGY HAZARD. Power supplies with high output currents (such as the Series 668xA) can
WARNING provide more than 240 VA at more than 2 V. If the output connections touch, severe arcing may occu
resuiting in burns, igrition or welding of parts. Take proper precautions before remotely programming
the output circuits.
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Introduction

ABOUT THIS GUIDE

This guide provides remote programming information for the following series of GPIB programmable power supplies:
e AGILENT Series 664xA, 665x A, 667xA, and 668xA

You will find the following information in the rest of this guide:

Chapter 2 ntroduction to SCPT messages structure, syntax, and data formats. Examples of SCPI programs.
Chapter 3 Dictionary of SCPI commands. Table of programming parameters.

Chapter 4 Description of the status registers.

Chapter 3 Error messages.

Appendix A SCPI conformance information.

Appendix B Use of the alternate Compatibility programming language.

DOCUMENTATION SUMMARY

User’'s Guide

The Operating Guide, shipped with the power supply, has information helpful to programming the power supply and
explains the SCPI commands used for remote calibration. Sample calibration and verification programs are included.

External Documents

SCPi References
The following documents wilf assist you with programming in SCPT:

J Standard Commands for Programmable Instruments Volume 1, Syntax and Style

e Standard Commands for Programmable Instruments Volume 2, Command References

& Standard Commands for Programmable Instruments Volume 3, Data Interchange Format
e Standard Commands for Programmable Instruments Volume 4, Instrument Classes

To obtain a copy of the above documents, contact: Fred Bode, Executive Director, SCP1 Consortium, 8380 Hercules Drive,
Suite P3, Ls Mesa, CA 91942, USA

GPIB References

The most important GPIB documents are your controlier programming manuals - Agilent BASIC, GPIB Command Library
for MS DOS, ete. Refer to these for all non-SCPI commands (for example: Local Lockout).

The following are two formal documents concerning the GPIB interface:

s ANSIIEEE Sid. 488.1-1987 IEEE Standard Digital Interface for Programmable Instrumentation . Defines the
technical details of the GPIB interface. While much of the information is beyond the need of most programmers, it can serve
to clarify terms used in this guide and in related documents.

® ANSIIEEE Std. 488.2-1987 IEEE Standard Codes, Formats, Protocols, and Common Commands . Recommended
as a reference only if you intend to do fairly sophisticated programming. Helpful for finding precise definitions of certain
types of SCPI message formats, data types, or common commands.

The previous two documents are available from the IEEE (Institute of Electrical and Electronics Engineers), 345 East 47th
Street, New York, NY 10017, USA. The WEB address is www.ieee, 0rg.

Infroduction 7
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PREREQUISITES FOR USING THIS GUIDE

This orgasization of this guide assumes that you know or can learn the following information:

1. How to program in your controller language (Agilent BASIC, QUICKBASIC, C, etc.).

2, The basics of the GPIB (IEEE 488). :

3. How to program I/O statements for an IEEE 488 bus instrument. From a programming aspect, the power supply is
simply a bus instrument,

4. How to format ASCII statements within you I/O programming staternents. SCPT commiands are nothing more than
ASCII data strings incorporated within those 1/0) statements.

5. The basic operating principles of the power supply as explained in “Chapter 5 — Front Panel Operation” of the
Operating Guide.

6. How to set the GPIB address of the power supply. This cannot be done remolely, but only from the supply’s front
panel (see System Considerations in “Chapter 2 ~ Remote Programming™).

VXIplugéplay POWER PRODUCTS INSTRUMENT DRIVERS

VXIplug &play instrament drivers for Microsoft Windows 95 and Windows NT are now available on the Web at
hitp://www.agilent.com/find/drivers. These instrument drivers provide a high-level programming interface (o your Agilent
Technologies instrument. VXIplug &play instrument drivers are an alternative to programming your instrument with SCPI
command strings. Because the instrument driver's function calls work together on top of the VISA /O library, a single
instrument driver can be used with multiple application environments.

Supported Applications System Requirements

& Agilent VEE The VXIplug &play Power Products instrument driver
® Microsoft Visual BASIC complies with the following:

® Microsoft Visual C/CA ® Microsoft Windows 95

° Borland C/C+ @ Microsoft Windows NT

® National Instruments LabVIEW e HP VISA revision F.01.02

@ National Instruments LabWindows/CVI & National Instruments VISA 1.1

Downloading and Installing the Driver

NOTE: Before installing the VXIplug&play instrument driver, make sure that you have one of the supported applications
instalied and running on your computer.

Access Agilent Technologies' Web site at hitp://www.agilent.com/find/drivers.

Select the instrument for which you need the driver.

Click on the driver, either Windows 95 or Windows NT, and download the executable file to YOur pe.

Locate the file that you downloaded from the Web. From the Sfart menu select Run <path>\agxxxx.exe - where

<path> is the directory path where the file is located, and agxxxx is the instrument driver that you downloaded ,

5. Follow the directions on the screen to install the software. The default installation selections will work in most
cases. The readme.txt file contains product updates or corrections that are not documented in the on-fine help. If
you decide to install this file, use any text editor to open and read it

6. To use the VXIplug&play instrument driver, follow the directions in the VXIplug&play online help under

“Iatroduction to Prograrmming”.

Ll

Accessing Online Help

A comprehensive online programming reference is provided with the driver. It describes how o get started using the.
instrument driver with Agilent VEE, LabVIEW, and LabWindows. It includes complete descriptions of all function calls
as well as example programs in C/C++ and Visual BASIC.

e To access the online help when you have chosen the default Vxipnp start folder, click on the Start button and select

Programs | Vxipnp | Agxxxx Help (32-bit),
- where agxxxx is the instrument driver.

§ Intreduction
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'Remote Programming

GPIB Capabilities Of The Power Supply

All power supply functions except for setting the GPIB address are programmable over the IEEE 488 bus (also known as
the General Purpose Interface Bus or "GPIB"). The IEEE 488.1 capabilities of the power supply are listed in the
Suppiemental Characteristics of the Operating Guide. The power supply operates from a GPIB address that is set from the
front panel (see System Considerations at the end of this chapter).

Introduction To SCPI

Important  Learn the basics of power supply operation (see "Chapter 5 - Front Panet Operation" in the power supply
Operating Guide) before using SCPL

SCPI (Standard Commands for Programmable Instruments) is a programming language for controlling instrument functions
over the GPIB (IERE 488) instrument bus. SCPI is intended to function with standard GPIB hardware and conforms to the
IEEE Standard Digital Interface for Programmable Instrumentation. SCPI is layered on top of the hardware portion of
IEEE 488.2. The same SCPI commands and parameters control the same functions in different classes of instruments. For
example, you would use the same DISPlay command to control the power supply display state and the display state of a
SCPL-compatible multimeter,

Noie HPSL and TMSL (Test and Measurement System Language) were earlier versions of SCPI. If you have
programmed in either, thea you probably can go directly to "Chapler 3 - Language Dictionary”.

Conventions
The following conventions are used throughout this chapter:

Angle brackets <> Items within angle brackets are parameter abbreviations. For example,
<NR 1> indicates a specific form of numerical data.

Vertical bar Vertical bars separate one of two or more alternative parameters. For
example, OIOFF indicates that you may enter either "0" or "OFF" for the
required parameter.

Square [ ] Items within square brackets are optional. The representation

Brackets [SOURce]:CURRent means that SOURce may be omitted.

Braces {3} Braces indicate parameters that may be repeated zero or more times. It is

used especially for showing arrays. The notation<A>{<,B>} shows that
"A" is a required parameter, while "B" may be omitted or may be entered
one or more times,

Boldface font Boldface font is used to emphasize syntax in command definitions.
TRIGger:DEELay <NRf> shows a command syniax.

Computer font Computer font is used to show program text within normal text.
TRIGger:DELay .5 represents program text.

Remote Programming 9
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SCP: Messages

There are two types of SCPI messages, program and response.

® A program message consists of one or more properly formatted SCPI commands sent from the controller to
the power supply. The message, which may be sent at any time, requests the power supply to perform some action.
® A response message consists of data in a specific SCPI format sent from the power supply t~ the controller.

The power supply sends the message only when commanded by a special program message called a "query.”
Types of SCPi Commands
SCPT has two types of commands, common and subsystem.

Common Commands

Common commands (see Figure 3-1) generally are not related to specific operation but to controlling overall power supply
functions, such as reset, status, and synchronization. All common commands consist of a three-letter nmemonic preceded
by an asterisk:

*RST *IDN? *SRES§
Subsystemn Commands

Subsystem commands (see Figure 3-2) perform specific power supply functions, They are organized into an inveried ree
structure with the "root” at the top. Some are single commands while others are grouped under other subsystems.

Structure of a SCPI Message

SCPI messages consist of one or more message units ending in a message terminator. The terminator is not part of the
syntax, but implicit in the way your programming language indicates the end of a line (such as a newline or end-of-line
character).

The Message Unit
The simplest SCPI comimand is a single message unit consisting of & command header (or keyword) foliowed by a message

terminator.

ABOR
YOLT?

The message unit may include a parameter after the header. The parameter usually is numeric, but it can be a string:

VOLT 20
VOLT MAX

Combining Message Units

The following command message (see Figure 2-1) is briefly described here, with more details in subsequent paragraphs,

VOLT:LEV 4.5;PROT 4.8;:CURR?<NL>

10  Remote Programming
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Data Message Unit

Keywords—l Query lndicator

VOLT LEV 4.5; PROT 4.8 CURR?<NL>

T

Keyword Separa%or N Message Terminator

Message Unit Separatms—J L Root Specifier

FlGg-1. o4l

Figure 2-1. Command Message Struciure

The basic parts of the message in Figure 2-1 are:

Message Component Exarmple
Headers VOLT LEV PROT CURR
Header Separator The colon in VOLT:LEV
Data 45 4.8
Data Separator The space in VOLT 4. 5 and PROT 4. 8
Message Units VOLT:LEV 4.5 PROT 4.8 CURR?
Message Unit Separator The semicolons in VOLT: LEV 4. 5; and PROT 4. 8;
Roor Specifier The colon in PROT 4. 8; : CURR?
Query Indicator The question mark in CURR?
Message Terminator The <NL> (newline) indicator. Terminators are not part of the SCPI syntax.

Parts of a SCPi Message

Headers
Headers {(which are sometimes known as "keywords") are instructions recognized by the power supply interface. Headers
may be either in the long form or the short form.

Long Form The header is completely spelled out, such as VOLTAGE STATUS DELAY.
Short Form The header has only the first three or four letters, such as VOL'T STAT DEL.

Short form headers are construcied according to the following rules:

® If the header consists of four or fewer letters, use all the letters. (DFI DATA)
If the header consists of five or more letters and the fourth letter is not a vowel (a,e,i,o,u}, use the first four
letiers. (VOL Tage STATus) '
® If the header consists of five or more letters and the fourth letter 1s a vowel (a,e,i,0,u), use the first three letters.
({DELay CLEar)

You must follow the above rules when entering headers. Creating an arbitrary form, such as QUEST for QUESTIONABLE,
will result in an etror. The SCPI interface is not sensitive to case. It will recognize any case mixture, such as YOLTAGE,
Voltage, Volt, volt.

Note Shortform headers result in faster program executios.
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Header Convention. In this manual, headers are emphasized with beldface type. The proper short form is shown in
upper-case letters, such as DELay.

Header Separator. If a command has mote than one header, you must separate them with a colon. (VOLT:PROT
OUTPut:PROTection: CLEar)

Optional Headers. The use of some headers is optional. Optional headers are shown in brackets, such as
OUTPut[:STATe] ON. However, if you combine two or more message units into a compound message, you may need to
enter the optional header. This is explained under "Traversing the Command Tree."

Query Indicaior
Following a header with a question mark turns it into a query (VOLT? VOLT:PROT?). If a query contains a parameter,
place the query indicator at the end of the last header (VOLT:PROT? MAX).

Message Unit Separator
When two or more message units are combined into a compound message, separate the units with a semicolon
{(STATus:OPERation?;QUEStionable?).

Important You can combine message units only at the current path of the command tree (see "Traversing the
Command Tree™).

Root Specifier

When it precedes the first header of a message unit, the colon becomes a "root specifier”. This indicates that the command
path is at the root or top node of the command tree. Note the difference between root specifiers and header separators in the
following examples:

OUTE:PROT:DEL % All colons are header separators
CGUTP:PROT:DEL .1 The first colon is a root specifier
QUTP:PROT:DEL .I;:VOLT 12.5 The third colon is a root specifier

Message Terminator
A terminator informs SCPI that it has reached the end of a message. Three permitted messages terminators are:

Newline {(<NL>), which is ASCII decimal 10 or hex 0OA.
® End or identify (<END>),
® Both of the above (<NL><END>),

In the examples of this manual, there is an assumed message terminator at the end of each message. If the terminator needs
1o be shown, it is indicated as <NL> regardless of the actual terminator character,

Traversing the Command Tree
Figure 2-2 shows a portion of the subsystem command tree (you can see the complete tree in Figure 3-2). Note the location
of the ROOT node at the top of the tree. The SCPI interface is at this location when:

The power supply is powered on.

A device clear (DCL) is sent to the power supply.
The interface encounters a message terminator.
The interface encounters a root specifier.

2 8 e @
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Figure 2-2. Partial Command Tree

Active Header Path

In order to properly traverse the command tree, you must understand the concept of the active header path. When the power
supply is turned on (or under any of the other conditions listed above), the active path is at the root. That means the
interface is ready to accept any command at the root level, such as TRIGger or STATus in Figure 2-2. Note that you do
not have to precede either command with a colon; there is an implied colon in front of every root-level command.

If you enter STATUS, the active header path moves one colon to the right. The interface is now ready to accept :
OPERATION, :PRESET, or QUESTIONABLE as the next header. Note that you must include the colon, because it is required
between headers.

If you next enter :OPERATION, the active path again moves one colon to the right. The interface is now ready to accept
:EVENT?, CONDITON?, ENABLE, NTRANSITION, or PTRANSITION as the next header.

If you now enter :ENABLE, you have reached the end of the command string. The active header path remains at :ENABLE.
If you wished, you could have entered :ENABLE 18;PTRANSITION 18 and it would be accepted. The entire message would
be STATUS:OPERATION:ENABLE 18;PTRANSITION 18. The message terminator after PTRANSITION 18 returns the path to the
FoOL.

The Effect of Optional Headers

If a command includes optional headers, the interface assumes they are there. For example, if you enter STATUS:
OPERATION?, the interface recognizes it as STATUS: OPERATION: EVENT? (see Figure 2-2). This returns the active path to
the root {:STATUS). But if you enter STATUS: OPERATION: EVENT?, then the active path remains at :EVENT. This allows
you to send STATUS: OPERATION: EVENT?; CONDITION? in one message. If you tried to send
STATUS:OPERATION?;CONDITION? the command path would send STATUS:OPERATION:EVENT? and then return to
:STATUS instead of to :CONDITION.

The optional header SOURCE precedes the current, digital, and voltage subsystems (see Figure 3-2). This effectively makes
‘CURRENT, :DIGITAL, and :VOLTAGE root-level commands.

Moving Among Subsystems

In order to combine commands from different subsystems, you need to be able Lo restore the active path to the root. You do
this with the root specifier ;). For example, you could clear the output protection and check the status of the Operation
Condition register as follows (see Figure 3-2):

OUTPUT:PROTECTION:CLEAR
STATUS:OCPERATION:CONDITION?

By using the root specifier, you could do the same thing in one message:

QUTPUT:PROTECTION:CLEAR;:STATUS:OPERATION:CONDITION?
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Note The SCPI parser traverses the command tree as described in Appendix A of the IEEE 488.2 standard.
The "Enhanced Tree Walking Implementation” given in that appendix is not implemented in the power

supply.

The following message shows how to combine commands from different subsystems as well as within the same subsystem
{see Figure 3-2}:

VOLTAGE:LEVEL 7,PROTECTION 8;:CURRENT:LEVEL I50;PROTECTION ON

Note the use of the optional header LEVEL to maintain the correct path within the voltage and current subsystems and the
use of the root specifier to move between subsytems.

Including Common Commands

You can combine common commands with system commands in the same message. Treat the common command as a
message unit by separating it with the message unit separator. Common commands do not affect the active header path;
you may insert them anywhere in the message.

VOLT:TRIG 7.5;NIT;"TRG
QUTP OFF;"RCL 2;0UTP ON

SCPI Queries
Observe the following precautions with queries:

° Remember to set up the proper number of variables for the returned data.
® Set the program to read back all the results of a query before sending another command to the power supply.
Otherwise, a Query Interrupted ervor will occur and the unreturned data will be lost.

Value Coupling

Value coupling results when a command directed to send one parameter also changes the value of a second parameter.
There is no direct coupling among any power supply SCPI commands. However, be aware that until they are programmed,
uninitialized trigger fevels will assume their corresponding immediate levels. For example, if a power supply is powered up
and VOLT:LEV is programmed to 6, then VOLT:LEV:TRIG will also be 6 until you program it to another value. Once
you program: VOLT:LEV:TRIG to another value, it will remain at that value regardless of how you subsequently
reprogram YOLT:LEVEL,

SCPI Data Formats
All data programmed to or returned from the power supply is ASCIL. The data may be numerical or character siring.

Numerical Data
Table 2-1 and Table 2-2 summarize the numerical formats,

Table 2-1, Numerical Data Formats

Symbol Data Form
Talking Formais
<NR1> Digits with an implied decimal point assumed at the right of the least-significant
digit. Examples: 273 0273
<NR2> Digits with an explicit decimal point. Example: 273. 0273
<NR3> Digits with an explicit decimal point and an exponent. Example: 2.73E+2 273.0E-2
Listening Formats
<NRf> Extended format that includes <NR1>, <NR2> and <NR3>. Examples: 273 273.
27382
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<NRf+> Expanded decimal format that includes <NRf>, MIN and MAX. Examples: 273
273. 2.13E2 MAX., MIN and MAX are the minimum and maximum limit values
that are implicit in the range specification for the parameter.

Tahle 2-2. Suffixes and Multipliers

Class Suffix Unit Unit with Multiplier
Current A Ampere MA (milliampere)
Amplitade kY% Volt MV (millivolt)

Time S second MS (millisecond)
Common Multipliers
1E3 K kilo
1E-3 M milli
1E-6 U HiCro

Boolean Data
Either form {116} or {ONIOFE} may be sent with commands. Queries always return 1 or 0.

OUTPut OFF
CURReni:PROTection 1

Character Data
For query statements, character sirings may be returned in either of the forms showa in Table 2-3, depending on the length

of the returned string,

Table 2-3. Character Data Formats

<CRD> Character Response Data. Permits the return of character strings.
<AARD> Arbitrary ASCII Response Data. Permits the return of undelimited 7-bit ASCIL This data type has
an implied message terminator.

Note: The IEEE 488.2 format for a string parameter requires that the string be enclosed within either single
{ Yordouble (" ") quotes. Be certain that your program statements comply with this requirement.

Examples

The examples given here are generic, without regard to the programming language or type of GPIB interface. Because
SCPI commands are sent as ASCTI output strings within the programming language statements, the SCPI syntax is
independent of both programming language and interface,

Note The examples are followed by sample program code writlen for three popular types of BASIC-controlled
GPIB interfaces. '
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Controlling Output

important  The power supply responds simultaneously to both digital and analog programming inputs. If it is
receiving an input over the GPIB and a corresponding input from the front panel (and/or from the analog
programming port), the power supply output will be the aigebraic sum of the inputs.

Programming Voltage and Current

The following statements program both voltage and current and return the actual output from the sense terminals:

QUTP OFF Disable the outpur,

VOLT 4.5;CURR 255 Program the voltage and current.
VOLT?;,CURR? Read back the programmed levels.

OUTP ON Enable the outpu,

MEAS:VOLTZ,MEAS:CURR? Read back the outpuis from the sense terminals.

Programming Protection Circuits
This example programs the voltage and current, programs an overvoltage protection value, and turns on the overcurrent
protection, It then reads back all the programmed values.

VOLT:LEVY 4.5;PROT 4.75 Program the voltage and overvoltage protection.
CURRILEV 255;PROT:STAT ON Program the current and overcurrent protection.
VOLT:LEVZ;PROT?,:CURR:LEV?;PROT-STAT?  Read back the programmed values.

Note the required use of the optional LEVel header in the above example (see "The Effect of Optional Headers", given
previously).

Changing Outputs by Trigger
H you do not program pending triggered levels, they default to the programmed (immediate) output levels. The following
statements shows some basic trigger commands.

OUTP OFF Disable the output.

VOLT:LEVIMM 2.2, TRIG 2.5 Program the {immediate) voltage level to 2.2V and the pending
triggered level to 2.5 V.

CURR:LEV:IMM 150; TRIG 250 Program the (immediate) current level to 150 A and the pending
triggered level to 250 A.

VOLT:LEV:IMBA?, TRIG?;:CURR:LEV:IMM2: TRIG?  Check all the programmed values,

CUTP ON Enable the output.

MEAS:VOLT?:CURR? Read back the immediate levels from the sense terminals.

INTIT;TRIG Arm the trigger circuit and send a single trigger.

INIT,"TRG Same as above, except using g common command.

MEAS:VOLT?,CURR? Read back the triggered levels from the sense terminals.

If you need to send two or more triggers, program the trigger circuit for continuous arming.

CUTP OFF Disable the output.

VOLT:LEV:IMM 5.0;TRIG 2.5 Program the (immediate} voltage level to 5 V and the pending
triggered level to 2.5 V.

INTIT:CONT ON Program the trigger circuit for continuous arming.

OUTP ON Enable the outpurto 5 V.

TRIG Trigger the output voltage t0 2.5 V.

VOLT:TRIG 5;:TRIG Set the pending trigger level 10 5 'V and trigger the output voltage
backto 5 V.

INTIT:CONT OFF Remove the continuous irigger arming,
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Saving and Recalling States
You can remotely save and recall operating states. See *SAV and *RCL in "Chapter 3 - Language Dictionary” for the
parameters that are saved and recalled.

Note When you turn the power supply omn, it automatically retrieves the state stored in location 0. When a power
supply is delivered, this location contains the factory defaults (see ¥RST in "Chapter 3 - Language
Dictionary™).

QUTP OFFVOLT:LEV 6.5;,PROT 6.8 Program a desired operating state.
CURR:LEV 335;PROT:STAT ON ,

*SAV 2 Save this state to location 2.
*RCL2 (Later) recall this same state.

Writing te the Display
You can include messages to the front panel LCD in your programs. The description of DISP:TEXT in "Chapter 3 -

Language Dictionary” shows the number and types of permitted display characters. In order to write to the display, you
must first change it to text mode as shown in the foliowing example:

DIS:MODE TEXT Switch display to text mode.
RECALLED 2 Write “Recalled 27 to the display.
CIS:MODE NORM Return display to its normal mode.

Programming Status

You can use status programming to make your program react to events within the power supply. "Chapter 4 - Status
Reporting" explains the functions and bit configurations of all status registers. Refer to Figure 4-1 in that chapter while
examining the examples given here.

Detecting Events via SRO

Usually you will want the power supply to generate interrupts {assert SRQ) upon particular events. For this you must
selectively enable the appropriate status register bits. The following examples allow the power supply to assert SRQ under
selected conditions.

1. STAT:OPER:ENAB 1280;PTR 1280;*SRE 128 Assert SRO when the supply switches between CV and CC
modes.

2. STAT:OPER:ENAB 1:PTR 1;NTR 1,"SRE 128 Assert SRQ when the supply enters or leaves calibration mode.

3. STAT:QUES 3;PTR 3;"SRE 128 Assert SRQ when the supply goes into overvoltage or
overcurrent condition.

4. STAT:OPER:ENAB 1230;PTR 1280; Assert SRQ under any event occurring in 1. or 3., above.

STAT:QUES 3;PTR 3;"SRE 136

Reading Specific Registers
You can exercise program conirol without interrupts by reading specific registers.

STAT:OPER:1280;EVEN? Enable only the CV and CC events and read their status.
STAT:OPER:ENAB 1313;PTR 1313:;EVEN? Enable ali conditions of the Operation Status register and read
any events.

STAT:GPER:ENAB?;EVENT?2:STAT:QUES:ENAB 7, EVENT?; . *ESE?;*ESR?
Read which events are active and which events are enabled in
the Operation, Questionable, and Standard Event status
registers.
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Note The last query siring can be handied without difficulty. However, should you request too many queries,
the system may return a "Query DEADLOCKED?” error (-430). In that case, break the long string into
smaller parts.

Programming the Digital I/O Port

Digital control ports 1 and 2 are TTL outputs that can be programmed either high cr low. Control port 3 can be
programmed to be either a TTL input or a TTL output. Send a decimal parameter that translates into the desired straight
binary code for these ports. (See DIG:DATA[: VAL] in "Chapter 3 - Language Dictionary” for the port bit configurations.)

DiG:DATA 3 Set ports 1 and 2 high and make 3 another output port.
DIG:DATA 7 Set ports I and 2 high and make 3 an input port.
DIG:DATA? Read back the present port configuration.

System Considerations

The remainder of this chapter addresses some system issues concerning programming. These are power supply addressing
and the use of the following types of GPIB system interfaces:

1. HP Vectra PC controller with Agilent $2335A GPIB Interface Command Library,
2. IBM PC controller with National Instruments GPIB-PCII Interface/Handler.
3. Agilent controller with Agilent BASIC Language System.

The GPIB Address
The power supply address cannot be set remotely; it must be set from the front pangl. Once the address is set, you can
assign it inside programs.

Setting the GPIB Address
Figure 4-6 in the power supply Operating Guide shows the ways the power supply can be connected to the GPIB bus. You
can set up the GPIB address in one of three ways:

1. Asastand-alone supply (the onty supply at the address). It has a primary address in the range of 0 to 30. For
example:
Sor7
2. Asthe direct supply in a serial link. It is the only supply connected directly to the GPIB bus. The primary address is
unigue and can be from 0 to 30. It is entered as an integer followed by a decimal separator. The secondary address
always is 0, which may be added after the primary address. If the secondary address is omitted, it is assumed to be 0.
For example:
500rT7.
3. Asalinked supply in serial link. It gets its primary address from the direct supply. It has a unique secondary address
that can be from 1 to 15. Tt is entered as an integer preceded by a decimal separator. For example:
dora2

When you enter a secondary address, leading zeros between the decimal separator and the first digit are ignored. For
example, .1, .01, and .001 are accepted as secondary address 1 and displayed as 0.01. Zeros following a digit are not
ignored. Thus, .10 and .010 are both accepted as secondary address 10 and displayed as 0. 10,

Changing the Power Supply GPIB Address

Use the (Address)key and numerical keypad for entering addresses. The power supply is shipped with a 5 stand-alone
address as the default. The general procedure for setting an address is:
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Action Display Shows

Press Current address
Press new address keys ~ New address replaces numbers on the display
Press Digplay returns to meter mode

If you fry to enter a forbidden number, ADDR ERROR is displayed.
The following examples show how to set addresses:

To set stand-along primary address 6, press (Addrese }i Enter |
To set direct supply primary address 6, press G

To set linked secondary address 1, press O

To set linked secondary address 12, press Q@O @) (Enter)

Note The power supply display will reset (recall the state in location 0) whenever you change between the
following types of GPIB addresses:

s A stand-alone primary address and a direct primary address.
s A direct primary address and a secondary address.

Assigning the GPIB Address In Programs
The following examples assume that the GPIB select code is 7, the the power supply is 6, and that the power supply address
will be assigned to the variable @PS,

1000 !Stand-alone address. The power supply will respond if itissetto 6

1010 PS=706 'Statement for Agilent 82335A Interface
1010  ASSIGN @PS TG 706 ! Statement for Agilent BASIC Interface
1020 !Direct address. The power supply will respond if it is set to 6, or 6.0

1030 PS-70600 ! Statement for Agilent §2335A Interface
1030 ASSIGN @PS TO 70600 ! Statement for Agilent BASIC Interface

1040 !Linked address 1. The power supply wilt respond if it is set to address .1 and is seriaily connected to a
supply at direct address 6.0

1050  PS=706.01 tAgilent 82335A Interface

1090 ASSIGN @PS TO 706.01 tAgilent BASIC Interface

For systems using the National Instruments DOS driver, the address is specified in the software configuration program

(IBCONFIG.EXE) and assigned a symbolic name. The address then is referenced only by this name within the application
program (see the National Instruments GP-IB documentation).
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BOS Drivers

Types of Drivers
The Agilent 82335A and National Instruments GP-IB are two popular DOS drivers. Each is briefly described here. See the
software documentation supplied with the driver for more details.

Agitent 82335A Driver. For GW-BASIC programming, the GPIB library is implemented as a series of subroutine calls.
To access these subroutines, your application program must include the header file SETUP.BAS, which is part of the DOS
driver software.

SETUP.BAS starts at program line 5 and can run up to line 999. Your application programs must begin at line 1000.
SETUP BAS has built-in error checking routines that provide a method to check for GPIB errors during program execution.
You can use the error-trapping code in these routines or write your own code using the same variables as used by
SETUP.BAS.

Naticnal Instruments GP-IB Driver. Your program must include the National Instruments header file DECL.BAS.
This contains the initialization code for the interface. Prior to running any applications programs, you must set up the
interface with the configuration program (IBCONF.EXE).

Your application program will not include the power supply symbolic name and GPIB address. These must be specified
during configuration (when you run IBCONF.EXE). Note that the primary address range is from 0 to 30 but any secondary
address must be specified in the address range of 96 1o 126. The power supply expects a2 message termination on EOI or
line feed, so set EOI w/last byte of Write. Tt is also recommended that you set Disable Auto Serial Polling.

All function calls return the status word IBSTA%, which contains a bit (ERR) that is set if the call results in an error. When
ERR is set, an appropriate code is placed in variable JBERR%. Be sure to check JBSTA% after every function call. Ifit is
not equat to zero, branch to an error handler that reads JBERR% to extract the specific error.

Error Handling

If there is no error-handling code in your program, undetected errors can cause unpredictable results. This includes
"hanging up" the controller and forcing you to reset the system. Both of the above DOS drivers have routines for detecting
program execution errors.

Important  Use error detection after every call to a subroutine.

Agilent BASIC Controilers

The Agilent BASIC Programming Language provides access to GPIB functions at the operating system level. This makes il
unnecessary to have the header files required in front of DOS applications programs. Also, you do not have to be concerned
about controller "hangups” as long as your program includes a timeout statement. Because the power supply can be
programmed to generate SRQ on errors, your program can use an SRQ service routine for decoding detected errors. The
detectable errors are listed in Table 5-1 of "Chapter 5 - Error Messages”.

Sample Program Code

The following programs are intended only to show how some of the same power supply functions can be programmed to
each of the three previously mentioned GPIB interfaces. The first two are for the DOS interfaces and the third for the
Agilent BASIC interface.,
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Programming Some Power Supply Functions

SAMPLE FOR POWER SUPPLY AT STAND-ALONE ADDRESS 6. SEQUENCE SETS UP CV MODE OPERATION,
FORCES SUPPLY TO SWITCH TO CC MODE, AND DETECTS AND REPORTS MODE CHANGE.

*9‘-*o{c*%wk*******%‘=¥-{<'{f**‘k‘i‘*7}‘-k***a’*>%‘>!~***'—‘C****>!~=z‘==!==r*****XSF#**********:&***%’****#**

HP Vectra PC Controlier Using Agilent 82335A Interface
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1600
1005
1010
1015
1020
1025
1630
1035
1040
1045
1050
1055
1060
1065
1670
1075
1080
1085
1090
1095
1100
1105
1116
1115
1120
1125
1130
1135
1140
1145
1150
1155
1160
1165
1170
1175
1186
1185
1190
1195
1200
1205
1216
1215

R e Merge SETUP.BAS here ——vnmrmmmmommmman >

MAX.ELEMENTS=2 : ACTUAL.ELEMENTS=0 :MAX LENGTH=80 :ACT LENGTH=0

DIM QUTPUTS(2}  :CDDES$=SPACES$(40)
ISC=7 :PS=T06

'Set up the Power Supply Interface for DOS driver

CALL IORESET ({SC)

IF PCIB.ERR < > NOERR THEN ERROR PCIB.BASERR
TIMEOUT=3

CALL IOTIMEQUT (ISC, TIMEOUT)

IF PCIB.ERR < > NOERR THEN ERROR PCIB.BASERR
CALL IOCLEAR {ISC)

If PCIB.ERR <> NOERR THEN ERROR PCIB.BASERR
CALL IOREMOTE (ISC)

IF PCIB.ERR <> NOERR THEN ERROR PCIB.BASERR

‘Program power stupply to CV mode with foliowing voltage and current

CODES$ = "VOLTAGE 7.8;CURRENT 480

'Query power supply outputs & print to screen

CODESS$ = "MEASURE:VOLTAGE?;,CURRENT?

VOUT = OUTPUTS()

IOUT = QUTPUTS(2)

PRINT "The output levels are "VOUT" Volts and "lOUT" Amps”

'Program triggered current level to value insufficient to maintain
'supply within its CV operating characteristic
CODESS = "CURR:TRIG 50"

‘Set operation status mask to detect mode change from CV to CC
CODESS$ = "STAT:OPER:ENAB 1024,PTR 1024

'Enable Status Byte OPER summary bit
CODESS = "SRE 128"

"Arm trigger circuit and send trigger to power supply
CODESS$ = "INITIATE; TRIGGER"

"Wait for supply to respond to trigger
FOR 1=110 100 :NEXT |

‘Poll for interrupt caused by change to CC mode and print to screen
CALL IOSPOLL (PS,RESPONSE}

IF (RESPONSE AND 128)< »128 THEN GOTO 1240

CODES$ = "STATUS:OPER:EVEN?"

'Reset the interface

*Set timeout to 3 seconds

'Clear the interface

'Set Power Supply to remote mode

:GOSUB 2000

-GOSUB 2000 :GOSUB 3600

:GOSUB 2000

:GOSUB 2600

:GOSUB 2000

:GOSUB 2000

‘No OPER event to report
:GOSUB 2000 'Query status oper register
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Programming Some Power Supply Functions {continued)

1220 CALL IOENTER (PS,OEVENT) ‘Read back event bit
1225  IF PCIB.ERR < > NOERR THEN ERROR PCIB.BASERR

1230 IF (OEVENT AND 1024) = 1024 THEN PRINT "Suppty switched to CC mode."

1240 ‘Clear the status circuit

1245  CODES$ ="CLS" :GOSUB 2000

1260  FOR!=1T0 100:NEXT| "Wait for supply to clear

1265

1260  'Disable output and save present state in location 2

1265  CODES$ = "OUTPUT OFF;*SAV 2 :GOSUB 2000
1270 END

1215

2000 "Send command to power supply
2605  LENGTH = LEN(CODESS)

2010 CALLIOOUTPUTS (PS,CODESS,LENGTH) ‘Send command to interface
2015 ¥ PCIB.ERR < > NOERR THEN ERROR PCIB.BASERR ISETUP.BAS eiror rap
2020 RETURN

2025

3000 'Get data from power supply

3005  CALLIOENTERA (PS,0UTPUTS{1), MAX ELEMENTS,ACTUAL. ELEMENTS)
3010 IF PCIB.ERR < > NOERR THEN ERROR PCIB.BASERR

M5 RETURN

kR

IBM Controller Using National Interface

850 T Merge DECL.BAS herg wweveemreemmmeenceeea-

1000 'Power Supply Variable = PS% ; Stand-Alone Address = 706

1005 CODES$=SPACES$(50):MODE$=SPACE$(5):OEVENT$=SPACE$(20)
1010 D$=SPACES$(60):0UTPUT$=SPACE$(40).BDNAME$="PS%"

1015 DBIM OUTPUT(2)

1020

1025  "Setup power supply interface for DOS driver

1030 CALL IBFIND(BDNAMES,PS%)

1035  iF PS%<0 THEN PRINT "IBFIND Fatled,”

1040  CALL IBCLR(PS%)

1045

1050 "Program power supply to CV mode with following voltage and current

1055  CODESS = "VOLTAGE 7.8;,CURRENT 480" :GOSUB 2000

1060

1065 'Query power supply outputs and print to screen

1070 CODESS$ = "MEASURE:VOLTAGE?,CURRENT?" :GOSUB 2000 :GOSUB 3000

1075 VOUT = QUTPUT{T)

1080  IOUT = QUTPUT()

1085 PRINT "The programmed fevels are "VOUT" Volts and "IOUT" Amps”
090

1095  'Program triggered current level to value insufficient to maintain

1100 ‘supply within its CV operating characteristic

1105 CODES$ = "CURR:TRIG 50" :GOSUB 200
o

1115 "Set operation status mask to detect mode change from CV to CC

1120 CODESS = "STAT:OPER:ENAB 1024;PTR 1024" :GOSUB 2000
1125
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Programming Some Power Supply Functions (continued)

1130
1135
1140
1146
1150
1160
1165
170
1175
1180
1186
1130
1195
1200
1205
1210
1215
1220
1225
1230
1235
1240
1245
1250
1255
1260
1265
2000
2605
2010
2015
1250
1265
1260
1265
2000
2005
2010
2015
2020
2100
2105
PARLH
2115
2120
30060
3005
3010
3015
3020
3025

‘Enable Status Byte OPER summary bit
CODES$ = ""SRE 128"

‘Arm trigger circuit and send trigger to power supply
CODESS$ = "INITIATE;TRIGGER"  :GOSUB 2000
'Wait for supply to respond to trigger

FOR I= 110 100 :NEXT |

"Poll for interrupt caused by change to CC mode and print to screen

SPOL%=0
CALL IBRSP({PS%,SPOL%)

IF (SPOL% AND 128) = 128 THEN POLL = 1°Set interrupt flag on OPER bit

i POLL < > 1 THEN GOTO 1230

"CODES$ = "STAT:OPER:EVEN?" :GOSUB 2000
CALL IBRD{PS%,0EVENTS$)

{F IBSTA% <0 THEN GOTO 2100
OEVENT=VAL{OEVENTS)

IF (OEVENT AND 1024) = 1024 THEN PRINT "Supgly switched to CC mode.”

"Clear status circuit
CODES$="CLS" :GOSUB 2000
FORI=1TOS0 NEXTI

'Disable output and save present state to location 2
CODESS$ = "OUTPUT OFF;"SAV 2" :GOSUB 2000
END

'Send command to power supply

CALL IBWRT(PS%,CODESS)

IF IBSTAT% < 0 THEN GOTQ 2100

RETURN

‘Disable output and save present state to location 2
CODES$ = "OUTPUT OFF;*SAV 2" :GOSUB 2000
END

'Send command to power supply
CALL IBWRT{PS%,CODES$)

IF IBSTAT% < 6 THEN GOTO 2100
RETURN

*Error detection routing

PRINT "GPIB ervor. IBSTAT%. = &H";HEX$(IBSTAT%)
PRINT " IBERR% = ";|BERR%" in line ";ERL
STOP

'Get data from power supply

CALL IBRD{PS%,0UTPUTS)

IF IBSTA% < 0 THEN GOTO 2100
=1 '

X=1

C=INSTR{|,0UTPUTS."")

:GOSUB 2000

‘No interrupt to service

"Query status oper register

'Read back event bit

"Wait for supply to clear

'Error detected

‘Error detected

"Parse data string

Remote Programming
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Programming Some Power Supply Functions (continued)

3030
3035
3040
3045
3050
3055
3060
3085
3070
3076
3080

Fokde ek kK

Sk ok

WHILE C< >0
D$=MID$(QUTPUTS,LC-I)
OUTPUT(X)=VAL(DS)
=C+1
C=INSTR{,QUTPUTS,""
K=X+1

WEND

D$=RIGHTS(OUTPUTS LEN(OUTPUTS)-(-1))

QUTPUT(X)=VAL{DS)

OUTPUT$=SPACES(40)

RETURN

Centroller Using Agilent BASIC

ok ok

1000
1005
1010
1015
1020
1026
1030
1035
1040
1045
1050
1055
1660
1065
1070
1075
1080
1085
1690
1095
1160
1105
1116
1115
1130
1135
1140
1145
1160
1156
1160
1185
1170
1176
1180
1185
1180

[Power sugply at stand-alone address = 706
OPTION BASE 1

DiM Codes$]80],Response${80], Mode$[32]
[

{Program power supply to CV mode with following voltage and current

OUTPUT 706;"VOLTAGE 7.8,CURRENT 480"

!

HQuery power supply outputs and print to screen

OUTPUT 706;"MEASURE:VOLTAGE?,CURRENT?"

ENTER 706;Vout, lout

PRINT "The output fevels are ";Vout;" Volts and "out” Amps"
|

IProgram current triggered fevel to a value insufficient to maintain
'supply within its CV operating characteristic

OUTPUT 706;"CURR:TRIG 50"

|

Set operation status mask to detect mode change from CV to CC
OQUTPUT 706;"STAT:OPER:ENAB 1280;PTR 1280"

!

fEnable Status Byte OPER summary bit

OUTPUT 706, SRE 128"

[

IArm trigger circuit and send trigger to power supply

OUTPUT 706, INITIATE; TRIGGER"

IPoll for interrupt caused by change to CC mode and print to screen
Response=SPOLL(706)

IF NOT BIT (Response, 7} THEN GOTO 1130

QUTPUT 706;"STAT.OPER:EVEN?"

ENTER 706;0event

IF BIT(Oevent, 10) THEN PRINT "Supply switched to CC mode."

{

[Clear status

OUTPUT 706;CLS"

!

IDisable output and save present state in location 2
OUTPUT 706;"0UTPUT OFF;*SAV 2"

END

‘Get values

‘Clear string

{Query output fevels

INo OPER event to report
Query status operation register
'Read back event bit
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Language Dictionary

introduction

This section gives the syntax and parameters for al! the IEEE 488.2 SCPI commands and the Common comrands used by
the power supply. It is assumed that you are familiar with the material in "Chapter 2 - Remote Programming”. That chapter
explains the terms, symbols, and syntactical structures used here and gives an introduction to programming. You should
also be familiar with "Chapter 5 - Front Panel Operation” (in the Operating Guide) in order to undersiand how the power
supply functions.

The programming examples are simple applications of SCPI commands. Since SCPI syntax remains the same for ail
programming languages, the examples are generic.

Syntax definitions use the long form, but only short form headers {or "keywords") appear in the examples. Il you have any
concern that the meaning of a header in your program listing will not be obvious at some later time, then use the long form
to help make your program self-documenting.

Parameters

Most cornmands require a parameter and all queries will retum a parameter. The range for a parameter may vary accarding
to the model of power supply. Parameters for all current models ate listed in Table 3-1 at the end of this chapter.

Related Commands

Where appropriate, related commands or queries are included. These are listed either because they are directly related by
function or because reading about them will clarify or enhance your understanding of the original command or query.

Order of Presentation
The dictionary is organized as foliows:

e IEEE 488.2 common commands, in alphabetical order.
° Subsystem commands.

Common Commands

Common commands begin with an * and consist of three letters (command) or three letters and a T {query). Common
commands are defined by the IBEE 488.2 standard to perform some common interface functions. The power supply
responds to the 13 required common commands that control status reporting, synchronization, and internal operations. The
power supply also responds to five optional common commands controlling triggers, power-on conditions, and stored
operating parameters.

Subsystem Commands
Subsystem commands are specific to power supply functions. They can be a single command or a group of commands. The

groups are comprised of commands that extend one or more levels below the root. The description of subsystem commands
follows the listing of the common commands.
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Description Of Common Commands

Figure 3-1 shows the cormmon commands and queries. These commands are lsted aiphabetically in the dictionary. If a
cormand has a corresponding query that simply returns the data or status specified by the command, then both command
and query are included under the explanation for the command. Ifa query does not have a corresponding command or is
functionally different from the command, then the query is listed separately. The description of each ¢omumon command or
query specifies any status registers affected. In order to make use of this information, you must refer to "Chapter 4 - Status
Reporting”, which explains how to read specific register bits and use the information that they return,

|

.

—

#ESE )

i

®
8

S <NRf

#IDN?

#QPC

#PSC

*#PSCY?

<NRf>

#RCL

#RST

- <NRf>

#SAY

<NRf>

JU[M]

#SRE

90 | ®|®

<NRf>

[

#SRET

#STB?

¥TRG

#TST?
*WAI

i

FlG3-1. GAL

Figure 3-1. Common Commands Syntax Diagram

*CLS

Meaning and Type -
Clear Starus Device Status

Description

This command causes the following actions (see "Chapter 4 - Status Reporting” for descriptions of all registers):

s Clears the following registers:
Standard Event Status.

e Operation Status Bvent.
Questionable Status Event.
Status Byte,

® Clears the Error Queue.

L]
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2 If #CLS immediately follows a program message terminator (<NL>), then the output queue and the MAYV bit
are also cleared.

Command Syntax *CLS
Parameters {(None)
Query Syntax (None)
*ESE
Meaning and Type

Event Status Enable Device Status

Description

This cormand programs the Standard Event Status Enable register bits. The programming determines which events of the
Standard Event Status Fvent register (see *ESR?) are allowed to set the ESB (Event Summary Bit) of the Status Byte
register. A "1" in the bit position enables the corresponding event. All of the enabled events of the Standard Event Status
Event register are logically ORed to cause the Event Summary Bit (ESB) of the Status Byte register to be set. See "Chapter
4 - Status Reporting” for descriptions of all three registers.

Bit Configuration of Standard Event Status Enable Register

Bit Position 7 6 5 4 3 2 1 0
Bit Name PON 0 CME EXE DDE QYE 0 apC
Bit Weight 128 64 32 16 8 4 2 i

CME = Command error; DDE = Device-dependent error; EXE = Execution error;
OPC = Operation complete; PON Power-on; QYE = Query error,

Command Syntax *ESE <NRf>
Parameters Giro 255
Power On Value (See *PSC)

Suffix (Nosne)

Example *ESE 129
Query Syniax *ESE?

Returned Parameters <NR1> (Register value)
Related Commmands *ESR? *PSC  *STH?

If PSC is programmed to 0, then the *ESE command causes a write cycle to nonvolatile memory. The
nonvolatile memory has a finite maximum number of write cycies (see Supplemental Characteristics in
Chapter 1 of the power supply Operating Guide). Programs that repeatedly cause write cycles to non-
volatile memory can eventually exceed the maximum number of write cycles and may cause the
memory to fail,

*ESR?

Meaning and Type
Event Status Register  Device Status

Description

This query reads the Standard Event Status Event register. Reading the register clears it. The bit configuration of this
register is the same as the Standard Event Status Enable register (FESE). Sec “Chapter 4 - Status Reporting” for a detailed
explanation of this register.

Query Syntax *ESR?
Parameters (None)
Returned Parameters <NR1> {Register binary value)

Retated Commands

*CLS *ESE *ESE? *QPC
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*IBN?
Hentification Query

Meaning and Type
Identification  System Interface

Description
This guery requests the power supply to identify itself. It returns a string composed of four fields separated by commas.

Query Syntax *EDN?
Returned Parameters <AARD>
Field information
Agilent Technologies Manufacturer
XXXXA 4-digit model number followed by a
letter suffix
nnnnA-nnann 10-character serial number or 0
<R>.XX.Xx Revision levels of firmware
Example Agilent Technologies,5681,0,A.00.01
Related Commands (None)

*OpPC

Meaning and Type
Operation Complete  Device Siatus

Bescription

This command causes the interface to set the OPC bit (bit 0) of the Standard Event Status register when the power supply
has completed all pending operations. {See *ESE for the bit configuration of the Standard Event Status register.) Pending
operations are complete when:

= All commands sent before *OPC have been executed. This includes overlapped commands. Most commands
are sequential and are completed before the next command is executed. Overlapped commands are executed in
parallel with other commands. Commands that affect output voltage, current or state, relays, and trigger actions are
overlapped with subsequent commands sent to the power supply. The *OPC command provides notification that
all overlapped commands have been completed.

e Any change in the output level caused by previous commands has been completed (completion of settling
time, relay bounce, etc,)
® All triggered actions are completed

*OPC does not prevent processing of subsequent commands but Bit O will not be set unti! all pending operations are
completed.

Command Syntax *OPC

Parameters {None)
Related Commands *OPC? FWAIL
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*OPC?

Meaning and Type
Operation Complete  Device Status

Description

This query causes the interface to place an ASCII "1" in the Output Queue when all pending operations are completed.
Pending operations ate as defined for the *OPC command. Unlike *OPC, *OPC? prevents processing of all subsequent
commands. *GPC? is intended to be used at the end of a command line so that the application program can then monitor
the bus for data until it receives the "I" from the power module Ouiput Queuve.

CAUT IO N Do not follow *QPC? with *TRG or GPIB bus triggers. Such triggers sent after *OPC? will be
u _ prevented from executing and will prevent the power supply from accepting further commands. If this
' occurs, the only programmable way to restore operation is by sending the power supply a GPIB
DCL (Device Clear) command.

Query Syntax *OPC?
Returned Parameters <NRi> ASCIH 1 is placed in the Output Queue when the
power supply has completed operations.
Related Commands *OPC *TRIG *WAI

*OPT?

Meaning and Type
Option Identification Query

Bescription
This query requests the power supply to identify any options that are installed. Options are identified by number A. 0
indicates no options are installed.
Query Syntax *GPT?
Returned Parameters <AARD>

*PSC
Meaning and Type
Power-on Status Clear Device Initialization

Description
This command controls the antomatic clearing at power tura-on of!

e The Service Request Enable register.
e The Standard Event Status Enable register.

If the command parameter = /, then the above registers are cleared at power turn-on. If the command parameter = 0, then

the above registers are not cleared at power turn-on but are programmed to their last state prior to power turn on. This is the
most common application for ¥PSC and enables the power module to generate an SRQ (Service Request) at power on.
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Command Syntax *PSC <bool>

Parameters 0I1IOFFION
Example *PSC O “PSC1
Query Syntax *PSC?
Returned Parameters <NRi>811
Related Commands *ESE *SRE

' ' *PSC canses a write cycle to nonvolatile me . IF*PSC is programmed to 0, then the *ESE and
' CAUTION e ey mory programmec o

*SRE commands also cause a write cycle to nonvolatile memory, The nonvolatile memory has a finite
number of write cycles {see "Table 1-2, Supplementary Characteristics™). Programs that

repeatedly write to nonvolatile memory can eventually exceed the maximum number of write cycles
and may cause the memory to fail,

*RCL

Meaning and Type
Recall Device State

Recalling a previously stored state may place hazardous voltage at the power supply output.

WARNING

Description
This command restores the power supply to a state that was previously stored in memory with a *SAV command to the
specified location. The following states are recalled:

CURR[:LEVILIMM] OUTP[:STAT] OUTP:REL:POL
CURR:PROT:STAT OUTP:PROT:DEL VOLT[:LEV{:InR1}
DIG:DATAEVAL] OUTP:REL[:STAT] VOLT:PROT[:LEV]

Sending *RCL also does the following:

e Forces an ABORt command before resetting any parameters (this cancels any uncompleted trigger actions).
Disables the calibration function by setting CAL:STATe to OFF.
® Sets display functions as follows:
s DISP[:WIND][:STATe] to ON.
° DISP[:WIND]:MODE to NORMal
s DISP[:WIKND:TEXT 10’ .
® Sets INIT:CONT to OFF.
® Sets TREG:SOUR to BUS,

At power turn-on, the power supply normally is returned to the factory defined turn-on state (see *RST). However, it also
may turn on to the state stored in location 0 (see Turn-On Condition under "Chapter 5 - Front Panel Operation” of the power
supply Operating Guide).

Command Syntax *RCL <NRf>
Parameters 0111213
Example ‘RCL 3
Query Syntax (None)
Related Commands *PSC *RST *SAV
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*RST

Meaning and Type
Reset  Device State

Bescription
This command resets the power supply to a factory-defined state as defined below. *RST also forces an ABORt command.

Command State
CAL:STAT OFF OUTP[:STAT} OFF
CURRLLEV][:IMM] * OUTP:PROT:DEL *
CURR[:LEVLTRIG * QUTP:REL{:STAT] OFF
CURR:PROT:STAT OFF QUTP:REL:POL NORM
DIG:DATA O TRIG:SOUR BUS
DISP:WINDLSTAT ON VOLTLLEVI[:IMM] *
DISP:WIND:MODE NORM VOLT[LEVI:TRIG] *
DISP.WINDLTEXT VOLT:PROT:LEV] *

INET:CONT OFF
* Model-dependent value. See Table 3-1.

Command Syntax *RST
Parameters {None)
Query Syntax {None)
Related Commands *PSC *SAV

*SAV

Meaning and Type
SAVE Device State

Description

This command stores the present state of the power supply to the specified location in memory. Up to four states can be
stored. Under certain conditions (see "Tutn-On Conditions” in "Chapter 5 - Front Panel Operation” of the Operating
Guide}, location 0 may hold the device state that is automatically recalled at power turn-on.

The following power supply parameters are stored by *SAV:

CURR[:LEV]{:IMM)] QUTP[:STAT] QUTP:REL:POL
CURR:PROT:STAT QUTPE:PROT:DEL VOLT[:LEV][:IMM]
DIG:DATA[:VAL] OUTP:REL[:STAT] VOLT:PROT[:LEV]

Command Syntax *SAV <NREf>
Parameters 0111213
Example SAV2
Query Syntax (None)
Related Commands *RCL  *RST

CAUTI The power supply uses nonvolatile memory for recording register states. Programs that repeatedly use
*SAV for recalling states cause frequent write cycles to the memory and can eventually exceed the

maximum number of write cycles for the memory (see in the power supply Operating Guide).

Language Dictionary 31


https://www.manualsplus.com/

*SRE

Meaning and Type
Service Reguest Enable  Device Interface

Description

This command sets the condition of the Service Request Enable Register. This register determines which bits from the
Status Byte Register (see *STB for its bit configuration) ate allowed to set the Master Status Summary (MSS) bit and the
Request for Service (RQS) summary bit. A / in any Service Request Enable Register bit position enables the corresponding
Status Byte Register bit and all such enabled bits then are Jogically ORed to cause Bit 6 of the Status Byte Register o be set.
See "Chapter 4 - Status Reporting” for more details concerning this process,

When the controller conducts a serial poll in response to SRQ, the RQS bit is cleared, but the MSS bit is not. When *SRE
is cleared (by programming it with 0), the power supply cannot generate an SRQ to the controller.

Command Syntax *SRE <NRf>
Parameters 0-to 255
Defaunlt Valune (See *PSC)
Example *SRE 2¢
Cruery Syntax *SRE?
Returned Parameters <NRI1> (Register binary value)
Related Commands *ESE *ESR *PSC

CAUTION I *PSC is programmed to 0, then the *SRE command causes a write cycle to nonvolatife memory.

The nonvolatile memory has a finite namber of write cycles (see Supplemental Characteristics in the
power supply Operating Guide). Programs that repeatedly write to nonvolatile memory can
eventually exceed the maximum number of write cycles and may cause the memory to fail.

*STB?

Meaning and Type
Status Byte  Device Status

Description

This query reads the Status Byte register, which contains the status summary bits and the Output Queue MAV bit. Reading
the Status Byte register does not clear it. The input summary bits are cicared when the appropriate event registers are read
(see "Chapter 4 - Status Reporting” for more information). The MAV bit is cleared at power on or by *CLS.

A serial poll also returns the value of the Status Byte register, except that bit 6 returns. Request for Service (RQS) instead
of Master Status Summary (MSS). A serial poll clears RQS, but not MSS. When MSS is set, it indicates that the power

supply has one or more reasons for requesting service.

Bit Configuration of Status Byte Register

Bit Position 7 6 5 4 3 2 1 0

Condition OPER MSs! ESB MAV QUES E 2 2
(RQS)

Bit Weight 128 64 32 16 8 4 2 1

ESB = Event status byte summary; MAV = Message available.

MSS = Master status summary; OPER = Operation status summary.

QUES = Questionable status summary; RQS = Regquest for service.

'Also represents RQS. *These bits are always zero.
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Query Syntax *STR?
Returned Parameters <NR1> (Register binary value)
Related Commands (None)

*TRG

Meaning and Type
Trigger Device Trigger

Description
This command generates a trigger when the trigger subsystem has BUS selected as its source. The command has the same
affect as the Group Execute Trigger (<GET>) command.

Command Syntax *TRG
Parameters (None)
Query Syntax (None)
Related Commands ABOR CURRTRIG INET TRIG:IMM] VOLT:TRIG
<GET>

TST?

Meaning and Type
Test  Device Test

Description
This query causes the power supply to do a self-test and report any errors (see "Selftest Error Messages” in "Chapter 3 -

Turn-On Checkout™ of the power supply Operating Guide).

Query Syntax *TST?
Returned Parameters <NR1>
¢ Indicates power supply passed self-test.
Nonzero  Indicates an error code,
Related Commands (None)

*WAI

Meaning and Type
Wair ro Continwe  Device Status

Description

This command instructs the power sepply not to process any further cormnmands until all pending operations are completed.
"Pending operations” are as defined under the *OPC command. *WAT can be aboried only by sending the power supply a
GPIB DCL (Device Clear) command.

Command Syntax *WAIL

Parameters {None}

Query Syntax {None)
Related Comnands *OPC *OPC?
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Description Of Subsystem Commands

Figure 3-2 is a tree diagram of the subsystem commands. Commands followed by a question mark (?) take only the query
form. Except as noted in the syntax descriptions, all other commands take both the command and query form. The
commands are listed in alphabetical order ard the commands within each subsystem are grouped alphabetically under the
subsystem.

AOOT
I:ABORt MEASure ;CURRent [DCl 7
:CALibrate (Note 10 _!: WOLTage LDCl T
i:mss’i-y b WINDow} [S1ATel CUTP [:STATe]
b
ARiTiate —E:IMMeésale] %MODE PROTsction :CLEer
:CONTinuous LTEXY [DATA] DELay
:RELay [5TATe]
ESOURcel -:CURRent ELEVel] L [iMMediate] ~ [:AMPLitude] :POLarily
L TRIGgered —{ AMPLitude]
PROTection — :3TATe STATus OPERstion ———fEVENT?
— JCONDition?
-:DIGHai DATA i AL e ENABIS
poe HYRanaition
L:¥OlLTage {LEvel] ———-[E IMMediate] — {aMPLitude] —— P TRansition
TRIGgersd — [AMPLude] PRE Set
PROTeotlon -——[:_Evell :OUE Stlonable T—LEVEN] T
b (GO DtEONY
— :ENABle
S¥YSTam -ERRor? —— :HNTRansitlon
. —— 1PTRansition
NOTES: 1. See Appendix A in Operating Manual tor caibration commands. LANGuage
VERSIon?
‘TRiGger [iiMMeddiate]
$ Fipg3-Z. pal
:SCURce

Figure 3-2. Subsystem Commands Tree Diagram

ABOR

This command cancels any trigger actions presently in process. Pending trigger levels are reset equal to their corresponding
immediate values. ABOR also resets the WTG bit in the Operation Condition Status register (see "Chapter 4 - Status
Reporting™). If INIT:CONT ON has been programmed, the trigger subsystem initiates itself immediately after ABORt,
thereby setting WTG. ABOR is executed at power (wm on and upen execution of *RCL or RST.

Command Syntax ABORt
Parameters {None)
Examples ABOR
Query Syntax (None)
Related Commands INIT *RST *TRG TRIG

Calibration Commands

See Appendix A in the power supply Operating Guide.

34 Language Dictionary


https://www.manualsplus.com/

Current Subsystem

This subsystem programs the output current of the power supply.
CURR

CURR:TRIG

These commands set the immediate current fevel or the pending triggered current level of the power supply. The immediate
level is the current programmed for the output terminals. The pending triggered level is a stored current value that is
transferred to the output terminals when a trigger occurs. A pending triggered level is unaffecied by subsequent CURR
commands and remains in effect until the trigger subsystem receives a trigger or an ABORt command is given. If there is
no pending CURR:TRIG fevel, then the query form returns the CURR level. In order for CURR:TRIG to be executed,
the trigger subsystem must be initiated (see INITiate).

Command Synfax [SOURcel:CURRent: LEVel] [:IMMediate][: AMPLitude] <NRf+>
[SOURece][:CURRent[:LEVel: TRIGgered [:AMPLitude] <NRf+>
Parameters Table 3-1
Default Suffix A
*RST Value Table 3-1
Examples CURR 200 MA CURRENT:LEVEL 200 MA

CURRENT:LEVEL-AMMEDIATE-AMPLITUDE 2.5
CURR:TRIG 20 CURRENT:LEVEL-TRIGGERED 20
Query Syntax [SOURce:CURRent[:L.EVel] [:IMMediate][: AMPLitude]?

[SOURcel:CURRent[:LEVel] iIMMediate][:AMPLitude]? MAX
[SOURcel:CURRent[: LEVel] [:IMMediate][: AMPLitude]? MIN
[SOURcel:CURRent[LEVel ' TRIGgered [:AMPLitude]?
[SOURcel:CURRent[LEVel ' TRIGgered [:AMPLitude]? MAX
[SOURcel:CURRent[:LEVel: TRIGgered [:AMPLitude]? MIN

Returned Parameters <NR3> CURR? and CURR:TRIG? return presently programmed immediate and
triggered fevels. If not triggered level is programmed, both retumned values are the same.
CURR? MAX and CURR? MIN return the maximum and minimom programmable
immediate current levels.
CURR:TRIG? MAX and CURR:TRIG? MIN return the maximuom and minimum
programmable riggered current levels.

Related Commands For CURR  *SAV *RCL *RST
For CURR:TRIG ABOR CURR *RS8T

CURR:PROT:STAY

This command enables or disables the power supply overcurrent protection (OCP) function. 1f the overcurrent protection
function is enabled and the power supply goes into constant-current operation, then the output is disabled and the
Questionable Condition status register OC bit is set (see "Chapter 4 - Status Reporting"). An overcurrent condition can be
cleared with the QUTP:PROT:CLE command after the cause of the condition is removed.

Command Syntax  [SOURce):CURRent:PROTection:STATe <bool>
Parameters 01110OFF|ON
*RST Value  OFF
Examples CURR:PROT:STATG CURRENT:PROTECTION:STATE OFF
CURR:PROT:STAT 1 CURRENT:PROTECTION:STATE ON
Query Syntax  [SOURce:CURRent:PROTection:STATe?
Returned Parameters <NRI> Oor !
Related Commands QUTP:PROT:CLE *RST
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DIG:DATA

This command sets and reads the power supply digital control port when that port is configured for Digitat I/O operation.
Configuring of the port is done via an internal jumper (see Appendix D in the Operating Guide). The port has three signal
pins and a digital ground pin. Pins 1 and 2 are cutput pins controlled by bits 0 and 1. Pin 3 is controlled by bit 3 and can be
programmed (o serve either as an input or an output. Pin 4 is the digital ground.

Bit position 2 normally serves as an output, To change it to an input, it must first be programuied high. The DIG:DATA?
query returns the last programmed value in bits 0 and 1 and the value read at pin 3 in bit 2. The bits are turned on and off in
straight binary code as follows:

Digital YO Pert Programming Chart

Bit Bit
Configuration Pin Configuration’ Configuration Pin Configuration®
Valoe (¢ 1 2 1 2 3 4 Value 0 1 2 1 2 3 4
0 0 0 0 Lo Lo OQutput Gnd 4 0 0 1 Lo Lo Input Gnd
i 1 0 0 Hi ITo Outpst Gand 35 1 0 1 Hi Lo Input Gnd
2 0 1 0 Lo Hi Output Gnd 6 0 1 1 Io Hi Imput Gnd
3 1 1 0 H Hi Ouput Gnd 7 1 1 i Hi Hi Inpot Gnd
'Pins I and 2 are always outputs

Command Syntax [SOURcel:PIGital: DATA:VALuel <NRf>
Parameters Oto7
Suffix  (None)
*RST Valae 0
Examples  DIG:DATA7 DIGITAL:DATA:VALUE?
Query Syntax [SOURCce:DIGital:DATA?
Returned Parameters <NRI> ValuesfromQto7
Related Commands *RSEFT *RCL  *SAV

Display Subsystem
This subsystem controls the state and output of the alphanumeric portion of the display.

DiSP
Enables or disables the display. When disabled, the display characters are blank. The annunciators are not affected by this

command.

Command Syntax
Parameters

Suffix

*RST Value
Examples

Query Syntax
Returned Parameters
Related Commands
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DISP:MODE

Swiiches the dispiay between its normal metering mode and a mode in which it displays text sent by the user. The command

uses the character data <CRD> format.

Command Syntax
Paramefers

*RST Value
Examples

Query Syntax
Returned Parameters
Related Commands

DISP:TEXT

DISPlay[: WINDow]:MODE NORMalITEXT
<CRD> NORMall TEXT

NORM
DISP:MODE NORM  DISPLAY:MODE NORMAL
BISPLAY:WINDOW:MODE TEXT

DISPlay[: WINDow]:MODE?
<CRD> NORMAL or TEXT
DISP DISP:TEXT *RST

Allows character strings to be sent to display. The characters will be displayed when the display mode is TEXT. The LCD

has the following character set:

uppercase letiers
digits
punciuation
blank space

L.CD Character Set
A through 7 (Case-sensitive entry)
0 through 9
IS <> -/=7T.":,

A display is capable of showing up to 12 characters. However, the three punctuation characters do not count toward the 12-
character limit when they are preceded by an alphanumeric character. When punctuation characters are included, then the
maximum number of characters (alphanumeric + punctuation) that can be displayed is 15, If it exceeds the display capacity,
a message will be truncated to fit and no error message will be generated. If any character in the message is not a memnber
of the above character set, the character will not be rejected but will be displayed as a "starburst” (all 16 segments of the

character will light).

Command Syntax
Parameters

*RST Value
Examples

(uery Synfax
Returned Parameters
Related Commands

DISPlay[: WINDow:TEXT [:DATA] <STR>
(See LCD character set)
DISP:TEXT "DEFAULT_MODE"
DISPLAY:WINDOW: TEXT:DATA
DISPlay[: WINDow]: TEXT?
<STR>  (Last programmed text string)
DISP DISP:MODE *RST

'533.2E-TVOLTY

Note

IEEE Standard Digital Interface for Programmable Instrumentation requires that a stxing be enclosed in

either single (*) or double (") quotes.

Language Dictionary 37


https://www.manualsplus.com/

Initiate Subsystem

This subsystem enables the trigger system. When a trigger is enabled, an event on a selected trigger source causes the
specified trigging action to occur. If the trigger subsystem is not enabled, all trigger commands are ignored. H
INIT:CONT is OFF, then INIT enables the trigger subsystem only for a single trigger action, The subsystemn must be
enabled prior to each subsequent trigger action. If INIT:CONT is ON, then the trigger subsystem is continuously enabled
and ENIT is redundant,
Command Syntax  INITiate[:IMMediate]
INETiate: CONTinuous <bool>
Parameters For INIT[:IMM] (None)
For INIT:CONT 0IIOFFION
*R8T Value  OFF
Examples  INIT INITIATEIMMEDIATE
INIT:CONT 1 INITIATE:CONTINUOUS 1
Query Syntax For INIT[:IMM] (None)
For INIT:CONT INIT:CONT?
Returned Parameters  <NRI> ol
Related Commands ABOR <GET> *RST TEIG *TRG

Measure Subsystem
This query subsystem returns the voltage and current measured at the power supply’s sense terminals,
Query Syntax MEASure:CURRent[:DC}? MEASure:VOLTage[:DC]?
Parameters (None)
Default Suffix A for MEAS:CURR? V for MEAS:VOLT?
Examples MEAS:CURR?  MEAS:VOLT? MEASURE:VOLTAGE:DC? MV
Returned Parameters <NR3>

Quiput Subsysiem

This subsystem controls the power supply’s voltage and current outputs and an optional output relay.

C A U TION Do not install or program the Agilent Relay Accessories if the power supply maximum output current
. rating (see Table 3-1) exceeds the contact ratings of the relay.

OUTP
This command enables or disables the power supply output. The state of a disabled output is a condition of zero output
voltage and a model-dependent minimum source current (see Table 3-1). The query form returns the output state.

Commandd Syntax OUTPut[:STATe] <bool>
Parameters OIOFFIT1ION
Suffix (None)
*RST Value 0
Examples QUiP 1 OQUTPUT.STATE ON
Query Synfax OUTPut(:5TATe]?
Returned Parameters <NRl> Oor}
Related Commands *RET *RCL  *8AV
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OUTP:PROT

There are two output protection commands that do the following:

OUTP:PROT:CLE Clears any OV (overvoliage), OC (overcurrent, unless set via externai voltage control},OT
{overtemperature), or RI {remote inhibit) protection features. Afier this command, the output is
restored to the state it was in before the protection feature occurred,

QUTP:PROT:DEL Sets the time between the programming of an output change that produces a CV, CC, or
UNREG condition and the recording of that condition by the Status Operation Condition
register. The delay prevents the momentary changes in power supply status that can occur
during reprogramming from being registered as events by the status subsystem. Since the delay
applies to CC status, it also delays the OCP (overcurrent protection) feature. The OVP
(overvoltage protection) feature is not affected by this delay.

Examples

CQuery Syntax

Returned Parametlers

Related Commands

CUTP:REL

QUTP:PROT:CLE OUTPUT:PROTECTION.CLEAR
QUTPUT:PROTECTION:DELAY 75E-1

QUTP.PROT:DEL MIN CUTPUT:PROT:DELAY MAX
QUTP:PROT:CLE (None)

QUTPut:PROTection:DIiiLay? OUTPut:PROTection:DELay? MIN
OUTPut:PROTection:DELay? MAX

<NR3> OUTP:PROT:DEL? returns value of programmed delay.
QUTP:PROT:DEL? MIN and OUTP:PROT:DEL? MAX return
the mininom and maximum programmable delays.
QUTP:PROT:CLE (None)

QUTP:PROT:DEL *RST *RCL *SAV

CAUTION

Do not install or program the Agiient Relay Accessories if the power supply maximum output current
rating (see Table 3-1) exceeds the contact ratings of the relay.

This command is valid only if the power supply is configured for the optional relay connector. Programming ON closes the
relay contacts; programming OFF opens them. The relay is controlled independently of the output state. If the power
supply is supplying power to a load, that power will appear at the relay contacts during switching. If the power supply is not
configured for the relay option, sending either relay command generates an error.

Command Syntax
Parameters

*RST Value
Examples

Query Syntax
Returned Parameters
Related Commands

OUTPut: RELay[:5TATe] <bool>
011 1OFF I ON

1]

OUTP:RELT OQUTP:REL OFF
OUTPput:RELay?

O

OUTP[:STAT] *RCL *SAV
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OUTP:REL:POL
CAUTION Do not install or program the Agilent Relay Accessories if the power supply maximum output current
rating (see Table 3-1) exceeds the contact ratings of the relay.

This command is valid only if the power supply is configured for the optional relay connector. Programming NORMal
causes the relay output polarity to be the same as the power supply output. Programming REVerse causes the relay output
polarity to be opposite to that of the power supply output. If OUTP[:STAT] = ON when either relay command is sent, the
power supply output voltage is set to { during the time that the relays are changing polarity.

If the power supply is not configured for the relay option, sending either relay command generates an error.

Command Syntax OUTPut:RELay:POLarity <CRD>
Parameters NORMal | REVerse
*RET Value NORM
Examples OUTP:REL:POL NORM
Query Syntax OUTPput:RELay:POLarity?
Returned Parameters NORM i REV
Related Commands QUTPLSTAT] *RCL *8AV

Status Subsystem

This subsystem programs the power supply status registers. The power supply has three groups of status registers;
Operation, Questionable, and Standard Event. The Standard Event group is programmed with Common commands as
described in "Chapter 4 - Status Reporting”. The Operation and Questionable status groups each consist of the Condition,
Enable, and Event registers and the NTR and PTR filters.

Status Operation Registers

The bit configuration of all Status Operation registers is shown in the following table:

Bit Configuration of Operation Registers

Bit Position 15-12 1] 10 9 8 7 6 5 4 3 2 1 0
Bit Name NU NU C€C NU ¢V NU NU WIG NU NU NU NU CAL
Bit Weight 2048 1024 512 256 128 64 32 16 8 4 2 1
CAL = Interface is computing new calibration constants; CC = The power module is in constant current mode.

CV = The power module is in constant voltage mode; NU = (Not used); WTG = Interface is waiting for a trigger,

Note See "Chapter 4 - Status Reporting” for more explanation of these registers,

STAT:OPER?
This query returns the value of the Operation Event register. The Event register is a read-only register which holds (latches)
all events that are passed by the Operation NTR and/or PTR filter. Reading the Operation Event register clears it.

Query Syntax STATus;OPERtion[:EVEN(]?
Parameters (None})
Returned Parameters <NR1> (Register Value)
Examples STAT:OPER? STATUS:OPERATIOBAL:EVENT?
Related Commands *CLS STAT:OPER:NTR STAT:GPER:PTR
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STAT:OPER:COND?

This query returns the value of the Operation Condition register. That is a read-only register which holds the real-time

(unlatched) operational status of the power supply.

Query Syatax
Parameters
Examples

Returned Parameters
Related Commands

STAT:OPER:ENAB

STATus:OPERation: CONDition?

{None)

STAT:OPER:COND? STATUS:OPERATION:CONDITION?
<NR1> (Register value)

(None)

This command and its query set and read the value of the Operational Enable register. This register is a mask for enabling
specific bits from the Operation Event register to set the operation summary bit (OPER) of the Status Byte register. This bit
(bit 7) is the logical OR of all the Operational Event register bits that are enabled by the Status Operation Enable register,

Command Syntax
Parameters
Suoffix

Default Value
Examples

Query Syniax
Returned Parameters
Related Commands

STAT:OPER NTR/PTR Commands

STATus:OPERation;ENABle <NRf>

0 to 32727

(None)

4]

STAT:OPER:ENAB 1312 STAT:OPER:ENAB 1
STATUS:OPERATION:ENABLE?
STATus:OPERation: ENABle?

<NR1> (Register value)
STAT:OPER:EVEN

These commands set or read the value of the Operation NTR (Negative-Transition) and PTR (Positive-Transition) registers.
These registers serve as polarity filters between the Operation Enable and Operation Event registers to cause the following

actions:

e When a bit in the Operation NTR register is set to I, then a 1-to-0 transition of the corresponding bit in the
Operation Condition register causes that bit in the Operation Event register to be set.

® When a bit of the Operation PTR register is set to 1, then a 0-to-1 transition of the corresponding bit in the
Operation Condition register causes that bit in the Operation Event register to be set.

s If the same bits in both NTR and PTR registers are set to 1, then any fransition of that bit at the Operation
Condition register sets the corresponding bit in the Operation Bvent register.

e Tf the same bits in both NTR and PTR registers are set to 0, then no transition of that bit at the Operation

Condition register can set the corresponding bit in the Operation Event register.

Note

Setting a bit in the value of the PTR or NTR filter can of itself generate positive or negative events in the

corresponding Operation Event register.

Command Syniax

Parameters

Suffix

Default Value
Examples

Query Syntax
Returned Parameters
Related Commands

STATus: OPERtion:NTRansition <NRf>
STATus:CPERtion: PTRansition <NRf>

0 to 32727

(None)

0

STAT:OPER:NTR 32 STAT:OPER:PTR 1312
STAT:OPER:NTR? STAT:OPER:PTR?
<NRi> (Register value)
STAT:OPER:ENADB
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STAT:PRES

This command sets all defined bits in the Status Subsystem PTR registers and clears all bits in the subsystem NTR and
Enable registers. STAT:OPER:PTR is set to 1313 and STAT:QUES:PTR is set to 1555,

Command Syntax
Parameters
Exampies

Query Syntax
Related Commands

Status Questionabie Registers

STATus:PRESet

(None)

STAT.PRES STATUS:PRESET
(None)

(None)

Bit Configuration of Questionable Registers

Bit Position 15-11 10 9 8
Condition NU UNR RI  NU
Bit Weight 1024 512 256

NU = (Not used); OC = Overcurrent protection circuit has tripped.
OT = Overtemperature status condition exists; OV = Overvoltage protection circuit has tripped.
Rl = Remote inhibit is active; UNR = Power supply output is unregulated.

Note: See "Chapter 4 - Status Reporting” for more explanation of these registers,

6 5 4 3 2 i 0
NU NU oT NU NU OC 0OV
64 32 16 8 4 2 1

STAT:OUES?

This query returns the value of the Questionable Event register. The Event register is a read-only register which holds
(latches) all events that are passed by the Questionable NTR and/or PTR filter. Reading the Questionable Event register

clears it.

Query Syntax
Parameters
Returned Parameters
Examples

Related Commands

STAT:QUES:COND?

STATus:QUEStienable:EVEN(]?

(None)
<NR1> (Register Value)
STAT-QUES? STATUS:QUESTIONABLE:EVENT?

*CLS STAT:QUES:ENAB STAT:QUES:NTR
STAT:QUES:PTR

This query returns the value of the Questionable Condition register. That is a read-only register which holds the real-time

(unlatched) questionable status of the power supply.

Query Syntax
Parameters
Exampies

Returned Parameters
Related Commands

STAT:QUES:ENAB

STATus:QUEStionable:CONDition?

{None)

STAT:QUES:COND? STATUS:QUESTIONABLE:CONDITION?
<NR1>  (Register value)

(None)

‘This command and its query set and read the value of the Questionable Enable register. This register is a mask for enabling
specific bits from the Questionable Event register to set the questionable summary bit (QUES) of the Status Byte register.
This bit (bit 3) is the logical OR of all the Questionable Event register bits that are enabled by the Questionable Status

Enable register,
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Coemmnand Syntax
Parameters

Suffix

Default Value
Examples

Query Syntax
Returned Parameters
Related Commands

STAT:QUES NTR/PTR Commands

STATus: QUESticnable: ENABle <NRi>

8 to 32727

(None)

1]

STAT:QUES:ENAB 20 STAT:QUES:ENAB 16
STATus:QUEStionable:ENABle?

<NR1> (Register value)

STAT:QUES?

These commands aliow you to set or read the value of the Questionable NTR (Negative-Transition} and PTR (Positive-
Transistion) registers. These registers serve as polarity filters between the Questionable Enable and Questionable Event

registers to cause the following actions:

e When a bit of the Questionable NTR register is set to 1, then a 1-to-0 transition of the corresponding bit of the
Questionable Condition register causes that bit in the Questionable Event register 1o be set.

© When a bit of the Questionable PTR register is set to 1, then a O-to-1 ransition of the corresponding bit in the
Questionable Condition register causes that bit in the Questionable Event register to be set.

® If the same bits in both NTR and PTR registers are set to 1, then any transition of that bit at the Questionable
Condition register sets the corresponding bit in the Questionable Event register.

. If the same bits in both NTR and PTR registers are set to 0, then no transition of that bit at the Questionable

Condition register can set the corresponding bit in the Questionable Event register.

Note Setting a bit in the PTR or NTR filter can of itself generate positive or negative events in the
corresponding Questionable Event register.
Command Syntax STATus:QUEStionable:NTRansition <NR{>
STATus:QUEStionable: PTRansition <NRi>
Parameters ¢ to 32727
Suffix (None)
Default Valoe 0
Examples STAT:QUES:NTR 16  STATUS:QUESTIONABLE:PTR §12
Query Syntax STAT:QUES:NTR? STAT:QUES:PTR?
Returned Parameters <MR1> (Register value)
Related Commands STAT:QUES:ENAB
SYST:ERR?

This query returns the next error number followed by its corresponding error message string from the remote programming
error quese. The queue is a FIFO (first-in, first-out) buffer that stores errors as they occur, As it is read, each error is
removed from the gueue. When all errors have been read, the query returns 8,NG ERROR. If more errors are accumulated
than the queue can hold, the last error in the queue will be -350,TOO MARY ERRORS (see Table 5-1 in "Chapter 5 - Brror

Messages" for other error codes).

You can use the power supply front panel key to read errors from the queue. Errors generated at the front panel are
not put into the queue but appear immediately on the display.

Query Syntax
Parameters
Returned Parameters
Examples

Related Commands

SYSTem:ERRor?

(None)

<NRI>,<SRD>

SYST:ERR? SYSTEM:ERROR?
{None)
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SYST:LANG

This command switches the interface between its SCPI (TMSL}) comumand language and #ts compatibility language. The
compatability language is provided for emuiation of older power supply systems and is described in Appendix B. Sending

the command causes:

® The alternate language to become active and to be stored in nonvolatile memory.
® The power supply (o reset to the state stored in Location 0.

If the power supply is shut off, it will resume operation in the last-selected language when power is restored.

Command Syntax SYSTem:LANGuage <string>
Syntax is the same, regardiess of the present language.
Parameters TMSL | COMPatibility
Note: Parameter TMSL must be used in place of SCPI
Default Value TMSL or last selected language.
Examples SYST:LANG TMSL SYSTEM:LANGUAGE COMPATIBILITY
Cuery Syntax S5YSTem:L.ANGuage?
Returned Parameters <CRBD>  TMSL| COMP
Related Commands {(None)

SYST:VERS?
This query returns the SCPI version number to which the power supply complies. The returned value is of the form
YYYY.V, where YYYY represents the year and V is the revision number for that year,

Subsystem
Query Syntax S5YSTem:VERSion?
Parameters (none}
Returped Parameters <NR2>
Examples SYST:VERS? SYSTEM:YERSION?
Related Commands {None)
Trigger Subsystem

This subsystem contrels remote triggering of the power supply.

TRIG
When the trigger subsystem is enabled, TRIG generates a trigger signal. The trigger will then:

1. Tntiate a pending level change as specified by CURR[:LEV]:FTRIG or VOLT[:LEVETRIG.
2. Clear the WTG bit in the Status Operation Condition register.

3. HINIT:CONT has been given, the trigger subsystem is immediately re-enabled for subsequent triggers. As soon as it

is cleared, the WTG bit is again set to 1.

Conmmand Syntax TRIGger:IMMediate]
Parameters {None}
Examples TRIG TRIGGER:MMEDIATE
Query Syntax (None)
Related Commands ABOR CURR:TRIG INIT *TRG VOLT:TRIG
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TRIG:SOUR

This command selects the trigger source. Since the power supply has no other trigger source than the GPIB bus, this
command need not be used. It is included in the command set to provide programming compatibility with other instruments
(such as the Agilent Electronic Load family) that may have more than one trigger source.

Command Syntax TRIGer:SOURce <CRD>
Parameters BUS
*RST Value BUS
Examples TRIG:SOUR BUS  TRIGGER:SOURCE BUS
Query Syntax TRIGger:SOURce?
Returned Parameters BUS
Related Commands *RST *TRG TRIG:IMM]

Voltage Subsystem
This subsystem programs the output voltage of the power supply.

VOLT

VOLT:TRIG

These commands set the immediate voltage level or the pending triggered voltage level of the power supply. The immediate
level is the voltage programmed for the output terminals. The pending triggered level is a stored voltage value that is
transferred to the output terminals when a trigger occurs. A pending triggered level is unaffected by subsequent VOLT
commands and remains in effect until the trigger subsystem receives atrigger or an ABORt command is given. If there is
no pending VOLT:TRIG level, then the query form returns the VOLT level. In order for VOLT:TRIG to be executed,

the trigger subsystem must be initiated (see INITiate).

Command Syntax [SOURce]:VOLTage[: LEVell:IMMediate][AMPLitude] <NR{+>

[SOURce][: VOL Tage[: LEVel: TRIGgered[:AMPLitude] <NRf+>
Parameters Table 3-1
Default Suffix Vv
*RST Value Table 3-1
Examples VOLT 200 MA VOLTAGE:LEVEL 200 MA
VOLTAGE:LEVEL:IMMEDIATE:AMPLITUDE 2.5
VOLT:TRIG 20 VOLTAGE:LEVEL:TRIGGERED 20
Query Syntax [SOURce]: VOLTage[:LEVel][:IMMediatel{: AMPLitude]?
[SOURce]:VOLTage[:LEVell[:TMMediate][:A MPLitude]? MAX
[SOURce}: VOLTage[: LEVelll:IMMediate][: AMPLitude]? MIN
[SOURcel: VOLTage[LEVel: TRIGgered[: AMPLitude]?
[SOURce: VOLTage[LEVel[: TRIGgered[:AMPLitnde]? MAX
[SOURce]: VOLTage[:LEVell: TRIGgered[:AMPLitude]? MIN
Returned Parameters <NR3> VOLT? and VOLT:TRIG? return presently programmed
immediate and triggered levels. If not triggered level is programmed,
both returned values are the same.
VOLT? MAX and VOLT? MIN return the maximum and
minimum programmable immediate voltage levels.
VOLT:TRIG? MAX and VOLT:TRIG? MIN return the
maximum and minimum programmable triggered voltage levels.
Related Commands For VOLT *SAV +*RCL *RST

For VOLT:TRIG ABOR VOLT *RST
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VOLT:PROT

This command sets the overvoltage protection (OVP) level of the power supply. If the ouiput voltage exceeds the OVP
level, then the power supply output is disabled and the Questionable Condition status register OV bit is set (see "Chapter 4 -
Status Reporting"). An overvoltage condition can be cleared with the OUTP:PROT:CLE command after the condition
that caused the OVP trip is removed. The OVP always trips with zero delay and is unaffected by the QUTP:PROT:BEL
command.

Command Synfax [SOURCce:VOLTage:PROTection[:LEVel] <NRf+>
*Alternate Syntax [SOURce]: VOL Tage:PROTection: AMPLitude <NRf+>
Parameters Table 3-1
Default Suffix Vv
*RST Value MAX
Examples VOLT:PROT 215  YOLT:PROT:LEV MAX
VOLTAGE:PROTECTION:LEVEL 145E1
Query Syntax [SOURce}:VOLTage:PROTection[:1.EVe]]?
[SOURce]:VOLTage: PROTection LEVel]? MIN
[SOURcel:VOLTage:PROTection [:LEVel]? MAX
Returned Paramefers <NR3> VOLT:PROT? returns presently programmed QVP level,
VOLT:PROT? MAX and VOLT:PROT? MIN return the
maximum and minimum programmable OVP levels.
Related Commands OQUTE:PROT:CLE *RST #8AV *RCL
* Available to accommodate earlier power supply programs.

Command Summary

This summary lists all power supply subsystem commands in alphabetical order, followed by all common commands in
alphabetical order. See Table 3-1 for thé command parameters accepted by each power supply model.

Command Summary

Command Parameters
Subsystem Commands

ABOR {none)
CAL {See Appendix A in the Operating Manual)
[SOUR:CURRLLEVI:IMMI[:AMPL] <NRf+>[suffix]
[SOURL:CURR[:LEVI:IMM][:AMPL]? {(none) IMINIMAX
[SOURL:CURR[:LEV]:TRIG[:AMPL] <NRf+>[suffix]
[SOURLECURRLLEVTRIG:AMPL]? (none} IMINIMAX
[SOUR:CURR:PROT:STAT 0111 ONIOFF
{SOURLCURR:PROT:STAT? (none)
[SOURLDIG:DATA:VAL] <NRf>
[SOUREDIG:DATA[:VAL]? (none)
DESP[WIND]:MODE NORMITEXT
DISP{WIND|:MCDE? (none)
DISP:WINDI[:STAT] 0111 OFFION
DISP:WIND][:STAT}? {none)
DISP[:WINDL:TEXT[:DATA] <STR>
DISP.WINDLTEXT[:DATA]? {none)
INETEIMIM) {none)
INIT:CONT 01} OFFION
INIT:CONT? {none)
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Command Summary

Command Parameiers
Subsystem Commands
MEAS:CURR[L:DCT? (none)
MEAS:VOLT[:DC]? (none)
OUTP[:STAT] 011 OFFION
OUTPLSTAT]? (none)
OUTE:PROT:CLE (none)
OUTP:PROT:DEL 010 32,767 MINIMAX
OUTP:PROT:DEL? (none) IMINIMAX
OQUTP:REL[:STAT] (011 20FFION+
OUTE:REL:STATI? (none)
OGUTP:REL:POL NORMIREV
OQUTP:REL:POL? (none)
STAT:OPER:COND? {none)
STAT:OPER:ENAB <NR{f>
STAT:OPER:ENAB? (none)
STAT:OPER[:EVEN]? {none)
STAT:OPER:NTR <NRf>
STAT:GPER:NTR? {none)
STAT:OPER:PTR <NRf>
STAT:GPER:PTR? {none)
STAT:PRES {none)
STAT:QUES:COND? (none)
STAT:QUES:ENAB <NRf>
STAT:QUES:ENAB? {none)
STAT:QUESLEVEN]? {none)
SYST:ERR? {(none)
SYST:LANG TMSLICOMP
SYST:LANG? {none)
SYST:VERS? {none)
TRIGIMM] (none)
TRIG:SOUR BUS
TRIG:SOUR? {n one)
[SOUREVOLTLLEVIE:IMMIAMPL] <NRf+>[suffix]
(SOURLEVOLTLLEVI[:IMMI:AMPL]? (none) IMINIMAX
[SOURLEVOLTLLEVITRIG[:AMPL] <NRf+>[suffix]
(SOURLVOLTLLEVL:TRIG[:AMPL]? (none) IMINIMAX
[SOURLEVOLT:PROT:LEV] <NRf+>[suffix]
[SOURLVOLT:PROT[:LEV]? <NRf+>[suffix]
Common Commands
Command Parameters Command Paramelers Command Parameters
*CLS {None) *OPC? (None) *SRE <NRf>
*HSE <NRf> *PSC <bool> *SRE? {(None)
*ESLE? {(None) #PSC? {(None) *STB? {None}
*ESR? (None) *RCL <NRf> *TRG {None)
*IDN? (None) *RST (None) *FST? {None)
*OQPC (None) *SAV <NRf> *WAI {None)
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Programming Parameters

Table 3-1 list the programming parameters for each of the models.

Table 3-1. Power Supply Programming Parameters (see note)

Parameter Agilent Model and Value
CURR[:LEVIMAX and 6641A 6642A 0043A 66444 6643A
CURRL:LEV]TRIG MAX 20475 A 16.237 A 6,142 A 3.583 A 1335 A
(Programming range is ¢ to MAX) B665TA 0032A 6653A 6634A 6655A
51188 A 25594 A 15.356 A 9214 A 4095 A
6671A 66724 6673A 06744 6675A
22523 A 102.37 A 61.43 A 3583 A 1843 A
6680A 6681A 6682A 6683A 6684A
875 A 580 A 240 A 160 A 128 A
*RST Current Value 6641A 66042A 6643A 6644A 6045A
0.08 A 6.04 A 0024 A 0.014 A 0.006 A
6651A 6652A 6653A 6654 A 6655A
0.205 A 0.100 A 0.060 A 0¢.636 A 0.016 A
6671A 6672A 6673A 6674A 6675A
G6.88 A 0.40 A 0.24 A 0.14 A 0.07 A
66804 GGR1A 0082A 6633A 66844
7371 A 48.75 A 20,26 A 1351 A 10,79 A
OUTP:PROT:DEL 010 32.727 s (MAX) for all models
*RST Value 200 ms for all models
VOLT[:LEV] MAX and 66414 6642A 6643A 6644 A 6045A
VOLTLLEVETRIG MAX 6651A 6652A 6653A 66544 6655A
(Programming range is 0 to MAX) 6671A 6672A O673A 6674A 6675A
B.A% v 20475V 35831V 61.425V | 12285V
6630A 6O81A 6682A 6683A 6684A
5145V 8.190 V 2150V 3295V 410V
*RST Voliage Value 0 V for all models
VOLT:PROT MAX 6641A 6642A 6643A 66444 6645A
(Programming range is § to MAX) 6651A 06632A 6653A 66354A 6655A
88V 20V 385V 66.0 V 1326V
6671A 6672A 6673A 6674A 66T5A
100V 240V 420V 720V 1440V
6680A GO81A 6682A 6683A 6684A
625V 160V 252V 384V 480V
*RST OVP value MAX for all models
Note For programming accuracy and resolution, see the Specifications and Supplemental Characteristics in the

Operating Guide.
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Status Reporting

Power Supply Status Structure

Figure 4-1 shows the status register structure of the power supply. The Standard Event, Status Byte, and Service Request
Enable registers and the Output Queue perform standard GPIB functions as defined in the JEEE 488.2 Standard Digital
Interface for Programmable Instrumentation. The Operation Stamus and Questionable Status registers implement stafus
functions specific to the power supply. Table 4-2 and Figure 4-1 show the bit configuration of each status register.

Operation Status Group
Register Functions

The QOperation Status registers record signals that occur during normal operation. The group consists of the following
registers:

® A Condition register that holds real-time status of the circuits being monitored. It is a read-only register.

® A PTR/NTR (positive transition/negative transition) Filter that functions as described under
STAT:OPER:NTRIPTR COMMANDS in "Chapter 3 - Language Dictionary”. This is a read/write register.

® An Event register that laiches any condition that is passed through the PTR or NTR filters. Reading the Event
register clears it.

8 An Enable register that functions as described under STAT:OPER:ENAB in "Chapter 3 - Language

Dictionary”. This is a read/write register.

The outputs of the Operation Status group are logically~-ORed into the OPER(ation) summary bit (7) of the Status Byte
register.

Register Commands
Commands that access this group are derived from the STAT:OPER commands described in "Chapter 3 - Language

Dictionary" and summarized in Table 4-1.

Table 4-1. Status Operation Commands

Register Command Query Cleared By
Condition {None) STAT:OPER:COND? Cannot be cleared
PTR Filter  STAT:OPER:PTR <NRf> STAT:OPER:PTR? Programming 0
NTR Filter STAT:OPER:NTR <NRf> STAT:0PER:NTR? Programming 0 or
STAT:PRES
Event (None) STAT:OPER:EVEN? Reading or ¥*CLS
Enable STAT:0OPER:ENAB <NRf> STAT:OPER:ENARB? Programming 0
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Table 4-2. Bit Configurations of Status Registers

Bit Signal | Meaning Bit Signal | Meaning
Operation Status Group Standard Event Status Group
0 CAL The interface is computing new 0 OPC Operation complete.
calibration constants.
5 WTG The interface is waiting for a trigger. 2 QOYE Query error,
& cvy The power module is in constant 3 DDE Device-dependent error,
voltage mode.
10 | CC The power moduie is in constant 4 EXE Execution error.
current mode. 5 CME Command error.
7 PON Power on.
Questionable Status Group Status Byte and Service Request
Enable Registers
0 ov The power module overvellage 3 QUES Questionable status summary bit.
protection circuit has tripped.
1 oc The power module overcurrent 4 MAY Message Available summary bit.
protection circuit has tripped.
4 o7 The power module has an 5 ESB Event Status summary bit.
overternperature condition.
9 Ri The power module remote inhibit state 6 MSS Master Status summary bit.
is active. RGS Request Service bit.
10 UNR The power module output is 7 GPER Operation statns summary bit.
unregulated.

QUESTIONABLE STATUS

CONDITION ~ PTR/INTR EVENT ENABLE
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oC ;3 2 2 2 2
b, 22 5
z
OT el 16 % % % & &
5-8 g
N -2 g g FLY
B —ad 5 51z 517 1
UNR 1“}6 1024 024 024 0724
-
A, SEAVICE
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R 9 : NGT g g
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Figure 4-1. Power Supply Status Model

50 Status Reporting



https://www.manualsplus.com/

Questionable Status Group

Register Functions

The Questionable Status registers record signals that indicate abnormal operation of the power supply. As shown in Figure
4-1, the group consists of the same type of registers as the Status Operation group. The outputs of the Questionable Status
group are logically-ORed into the QUES(tionable) summary bit (3) of the Status Byte register.

Register Commands

Programming for this group is derived from the STAT:QUES commands described in "Chapter 3 - Language Dictionary”
and summarized in Table 4-3.

Table 4-3. Status :Questionable Commands

Register Command Query Cleared By
Condition {None) STAT:QUES:COND? Cannot be cleared
PTR Filter  STAT:QUES:PTR <NRf> STAT:QUES:PTR? Programming ¢
NTR Filter  STAT:QUES:NTR <NRf> STAT:QUES:NTR? Programming 0 or
STAT:PRES
Event (None) STAT:QUES:EVEN? Reading or *CLS
Enable STAT:QUES:ENAB <NRf> STAT:QUES:ENAB? Programming 0

Standard Event Status Group

Register Functions

This group consists of an Event register and an Enable register that are programmed by common ¢commands. The Standard
Fvent Status Event register laiches events relaling to interface communication states (see Table 4-1). It is a read-only
register that is cleared when read.

Read query *ESR!
Cleared by *CLS *ESR?

The Standard Event Status Enable register functions simiarly to the enable registers of the Operation and Questionable
statys groups.

Register Commands

The common *ESE command programs specific bits in the Standard Event Status Enable register. Because the power
supply implements *PSC, the register is cleared at power on if *PSC = 1, ¥*ESR? reads the Standard Event Status Event
register and reading the register clears it.

Programmed by  *ESE <NRf>

Read query *ESE?
Cleared by *HSE 0
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STATUS BYTE REGISTER

This register summarizes the information from all other status groups as defined in the "IEEE 488.2 Standard Digital
Interface for Programmable Insirumentation” standard. The bit configuration is shown in Table 4-1. The register can be
read either by a serial poll or by *STB?. Both methods return the same data, except for bit 6. Sending *STB? returns MSS
i bit 6, while poring the register returns RQS in bit 6.

The RQS Bit

Whenever the power supply requests service, it sets the SRQ interrupt line true and latches RQS into bit 6 of the Status Byte
register. When the controller services the interrupt, RQS is cleared inside the register and returned in bit position 6 of the
response. The remaining bits of the Status Byte register are not disturbed,

The MSS Bit

This is a real-time (unlatched) summary of all Status Byte register bits that are enabled by the Service Request Enable
register. MSS is set whenever the power supply has at least one reason (and possibly more) for requesting service. Sending
*STB? reads the MSS in bit position 6 of the response. No bits of the Status Byte register are cleared by reading it.

Petermining the Cause of a Service Interrupt
You can determine the reason for an SRQ by the following actions:

e Use a serial poll or the *STB? query to determine which summary bits are active.

e Read the corresponding Bvent register for each summary bit to determine which events caused the summary
bit to be set. When an Event register is read, it is cleared. This also clears the corresponding summary bit,

e The interrupt will recur until the specific condition that caused each event is removed. If this is not possible,

the event may be disabled by programming the corresponding bit of the status group Enable register or NTRIPTR
filter. A faster way to prevent the interrupt is to disable the service request by programming the appropriate bit of
the Service Request Enable register.

Service Request Enable Register

This register is a mask that determines which bits from the Status Byte register will be ORed to generate a service request
(SRQ). The register is programmed with the *SRE common command. When the register is cleared, no service requests
can be generated to the controlier,

Output Queue

The Output Queue is a first-in, first-out (FIFO) data register that stores power supply-to-controller messages until the
controfler reads them. Whenever the queue holds one or more bytes, it sets the MAV bit (4) of the Status Byte register. 1f
too many unread error messages are accumulated in the queue, a system error message is generated (see Table 5-1 in
"Chapter 5 - Error Messages™). The Output Queue is cleared at power on and by *CLS.

Initial Conditions At Power On

Status Registers
When the power supply is turned on, a sequence of commands initializes the status registers. For the factory-default *RST
power-on state, Table 4-4 shows the register states and corresponding power-on commands.
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Table 4-4. Default Power On Register States

Register Condition Caused By
Operation PTR; Questionable PTR Allbits=1 STAT:PRE
QOperation NTR; Questionable NTR All bits =0 STAT:PRE
Operation Event; Questionable Event Al bits =0 *CLS
Operation Enable; Questionable Enable Allbits =0 STAT:PRE
Standard Event Status Enable All bits = 0' *ESE 6
Status Byte All bits =0 *CLS
Status Request Enable Al bits = ) *SRE §
Output Queue Cleared *CLS
If PSC=1. If PSC = 0, then the last previous state before turn on is recalled. The value of PSCis
stored in nonvolatile memory.

The PON (Power-On) Bit

The PON bit in the Standard Event register is set whenever the power supply is turned on. The most common use for PON
is to generate an SRQ at power on following an unexpected loss of power. To do this, bit 7 of the Standard Event Enable
register must be set so that a power-on event registers in the ESB (Standard Event Summary Bit). Also, bit 5 of the Service
Request Enable register must be set to permit an SRQ to be generated. The commands to accomplish these two conditions
are:

*ESE 128
*8RE 32

If *PSC is programmed to 0, the contents of the Standard Event Enable and Service RequestEnable registers are saved in
nonvolatile memory and recalled at power on. This allows a PON event to generate SRQ at power on. Programming *PSC
to 1 prevents these registers from being saved and they are cleared at power on. This prevents a PON event from generating
SRQ at power on.

Examples

Note These examples are generic SCPI commands. See "Chapter 2 - Remote Programming” for information
about encoding the commands as language strings.

Servicing an Operation Status Mode Event

This example assemes you want a service request generated whenever the power supply switches to the CC (constant
current) mode. From Figure 4-1, note that the required path is for a condition at bit 10 (CC} of the Operation Status register
to set bit 6 (RQS) of the Status Byte register. The required register programming is shown in Table 4-5.
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Tabie 4-5. Generating RGS from the CC Event

Register Command Comment

Operation PTR STAT:OPER:PTR 1024 Allows a positive transition at the CC input (bit 10} to be
latched into the Status Event register.!

Operation Enable STAT:OPER:ENARB 1024 Allows the latched CC event to be summed into the OPER
summary bit,

Service Request Enable *SRE 178 Enables the OPER summary bit from the Status Byte register to
generate RQS.

Operation Condition STAT:OPER:EVEN? When you service the request, read the event register to
determine that bit [0 (CC) is set and to clear the register for the
next event.

*All bits of the PTR registers bits are set to 1 at power on or in response to STAT:PRES.

Adding More Operation Events
To add the CV (constant voltage) event to this example, it is only necessary to add the decimal values for bit 8 {value 64} to
the programiming commands of the Operation Status group. The commands to do this are:

STAT:OPER:PTR 1280;ENAB 1280

1t is not necessary to change any other registers, since the programming for the operation summary bit (OPER) path has
already been done. '

Servicing Questicnable Status Events
To add OC (overcurrent) and OT (overtemperature) events to this example, program Questionable Status group bits 1 and 4.

STAT:QUES:PTR 18;ENAB 18

Next, you must program the Service Request Enable register to recognize both the questionable (QUES) and the operational
{OPER) sumnmary bhits.

*SRE 136
Now when there is a service request, read back both the operationat and the questionable event registers.
STAT:OPER:EVEN?;QUES:EVEN?
Monitoring Both Phases of a Status Transition
You can monitor a status signal for both its positive and negative transitions. For example, to generate RQS when the
power supply either enters the CC (constant current) condition or leaves that condition, program the Operational Status

PTR/NTR filter as follows:

STAT:OPER:PTR 1024;NTR 1024
STAT:OPER:ENASB 1024;*SRE 128

The PIR filter will canse the OPER summary bit to set RQS when CC occurs. When the controller subsequently reads the

event register (STAT: OPER: EVEN?), the register is cleared. When CC subsequently goes false, the NTR filter causes the
OPER summary bit to again set RQS.
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SCPl Command Completion

SCPI commands sent to the power supply are processed either sequentially or in parallel. Sequential commands finish
execution before a subsequent command begins. A parallel command can begin execution while a preexisting command is
still executing (overlapping commands). Commands that affect trigger actions are among the parallel commands.

The *WAL *OPC, and *OPC? common commands provide different ways of indicating when all transmitted commands,
including any parallel ones, have completed their operations. The syntax and parameters for these commands are described
in "Chapter 3 - Language Dictionary”. Some practical considerations for using these commands are as follows:

WA This prevents the power supply from processing subsequent commands until all pending operations
are completed. If something prevents completion of an existing operation, "WAI can place the power
supply and the controller in a "hang- up” condition.

*OPC? This places a 1 in the Output Queue when all pending operations have completed. Because it
requires your program o read the returned value from the queue before executing the next program
statement, *OPC? could prevent subsequent commands from being executed.

‘OPC This sets the OPC status bit when all pending operations have completed, Since your program can
read this status bit on an interrupt basis, “CPC allows subsequent commands to be executed.

The trigger subsystem must be in the Idle state in order for the status OPC bit to be true. Therefore, as far as triggers are
concerned, OPC is false whenever the trigger subsystem is in the Initiated state. However, OPC is also false if there are any
comrands still pending.

Nole For a detailed discussion of *WAIL *0PC and *0PC?, see "Device/Controller Synchronization Techniques™
in ANSI/TIEEE Std 488.2.

DF! (Discrete Fauit Indicator)

Whenever a fauit is detected in the power supply, it is capable of generating a FLT signal at the digital port (see "Appendix
D - Digital Port Functions" in the power supply Operating Guide). The source for the DFI signal can be any Questionable,
Operation, or Standard Event status event (see Figure 4-1).

Ri (Remote Inhibit)

Whenever a remote inhibit signal is received at the digital port (see “Appendix D - Digital Port Functions” in the power
supply Operating Guide), the power supply will receive an RI event at the Questionable Status register. By programiming
the status subsystem, you may use RI to generate a service request (SRQ) to the controller and/or to create a DFI output at
the digital port. By using RI/DFI in this way, you can chain the power supplies to create a serial shutdown in response to
the INH input.
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Error Messages

Power Supply Hardware Error Messages

Front panel error messages resulting from selftest errors or runtime failures are described in “Chapter 3 - Turn-On
Checkout” of the power supply Operating Guide.

Calibration Error Messages

Front panel error messages resulting from calibration errors are described in Appendix A of the power supply Operating
Guide.

System Error Messages

System error messages are obtained remotely with the SYST:ERR? query or by pressing the front panel key. The
error number is the value placed in the error queue. SYST:ERR? retarns the error number into a vari able and combines the
number and the error message into a string. Table 5-1 lists the system errors that are associated with SCPI syntax errors and
with interface problems. Information inside the brackets is not part of the standard error message, but is included for
clarification. When system esrors occur, the Standard Event Status register (see "Chapter 4 - Status Reporting™) records
them as folows:

Standard Event Status Register Error Bits

Bit Set Exrror Code Error Type Bit Set Errer Code Error Type
5 -100 thru -199 Command 3 -300 thru -399 Device-dependent
4 -200 thru -299 Execution 2 -400 thru -499 Query

Table 5-1. Summary of System Error Messages

Error Error String [Description/Explanation/fExamples]
Number
-100 Command error [generic command error|
-101 Invalid character
-102 Syntax error [unrecognized command or data type|
-103 Invalid separator [illegai character encountered in place of separator]
-104 Data type error [e.g., “numeric or string expected, got block date”]
-103 GET not altowed [ <GET> inside a program message]
-108 Parameter not allowed {too many parameters]
-109 Missing parameter [too few parameters]
-112 Program mnemonic too long [maximum 12 characters]
-113 Undefined heades [syntactical correct but not defined for this device]
-121 Invalid character in number [e.g. alpha in decimal data, etc.}
-123 Exponent too large [ numeric overflow; exponent magnitude >32000]
-124 Too many digits [number too long; more than 255 digits received]
-128 Numeric data not allowed [numeric data not accepted where positioned]
~131 Invalid suffix [unrecognized suffix, or suffix not appropriate]
-138 Suffix not allowed [numeric element does not allow suffixes]
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Table 6-1. Summary of System Error Messages {(continued)

Error
Number
-141
-144
~148
-150
-151
-158
-160
-161
-168
=220
-221
222
~223
-240
-241
2310
-313
-330
-350
-4
-410
-420)
-430
-440

Error String [Description/Explanation/Examples]

Invalid character data [bad character, or unrecognized?

Character data too long [maximum length is 12 characters]
Character data not allowed [character data not accepted where positioned]
String data error [generic string error]

Invalid string data [e.g., END received before close quote]

String data not allowed [string data not accepted where positioned]
Block data error [generic data block error}

Invalid block data fe.g., END received before length satisfied]

Block data not allowed [block data not accepted where positioned]
Parameter error

Seltings conflict funcoupled parameters]

Data out of range [e.g., outside the range of this device]

Too much data [out of memory; block, string, or expression too long]
Hardware error [device-dependent]

Hardware missing [device-dependent]

System error [device-dependent]

Calibration memory lost {out of calibration due to memory failure]
Self-test failed [more specific data after “;]

Queue overflow [errors lost due fo too many errors in queue]

Query error [generic query error]

Query INTERRUPTED [query followed by DAB or GET before response complete]
Query UNTERMINATED [addressed to talk, incomplete programming message received}

Query DEADLOCKED [too many queries in command string]
Query UNTERMINATED [query received after query for indefinite response]
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SCPI Conformance Information

Note

See Chapier 3 - Language Dictionary for command syntaX.

SCPI Version

This power supply conforms to Version 1990.0.

SCPI Confirmed Commands’

ARBOR

CALLSTAT
[SOUR:CURR[LLEV:IMMI[:AMPL]
[SOURLCURRLLEVIIMMI[:AMPL]
9
(SOUR]:CURRLLEV:TRIG[:AMPL.]
(SOURLCURR[:LEVE:TRIGEAMPL]?
[SOUR:CURR:PROT:STAT
[SOUR]:CURR:PROT:STAT?
DISPLWINDI[:STAT]
DISP[:WINDI[:STAT]?
DISP[:WINDLTEXT[:DATA]

DISP[: WIND: TEXT[:DATA]?
INIT[:IMM]

ENIT;CONT

INIT:CONT?

MEAS:CURR[:DC}?
MEAS:VOLTL:DC]?

QUTP:STAT]

QUTP[:STATY?

OUTP:PROT:CLE

QUTP:PROT:DEL
QUTP:PROT:DEL?
STAT:OPER[;EVEN]?
STAT:OPER:COND?

STAT:OPER:ENAB
STAT:OPER:ENAB?
STAT:OPER:NTR
STAT:OPER:NTR?
STAT:OPER:PTR
STAT:OPER:PTR?
STAT:PRES
STAT:QUES[:EVEN]?
STAT:QUES:COND?
STAT:QUES:ENAB
STAT:QUES:ENAB?
SYST:ERR?
SYST:LANG
SYST:LANG?
SYST:VERS?
TRIG[:STAR][:IMM]

TRIG[:STAR]:DEL
TREG[:STAR]:DEL?
TRIG[:STAR:SOUR
TRIG[:STAR]:SQUR?

[SOURLVOLTLLEVI:IMMI[:AMPL]
[SOURLVOLTLEVIRIMMI: AMPL]?
[SOUR:VOLTLLEVH:TRIG][:AMPL]
[SOURL:VOLTLLEVH:TRIG]:AMPL]?
[SOURL:VOLT:PROT[:LEV]
[SOUREVOLT:PROT:LEV]?

*CLS  *RCOL

*ESE  *RST

*ESE?  *S5AV

*HSR? *SRE

*[DN? *SRE?

*OPC  *STB?

*QpC? *TRG

*PSC *TST?

*PSC? *WAL

'See Appendix A - Calibration in the Operating Guide for CAL commands.

SCPI Approved Commands

{None)
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Tabie B-1. ARPS Commands

ARPS Command’ Description Similar SCPI
Command
VSET x These commands program output voltage. See Table 3-1 for the VOLT
VSET xv programming ranges of these commands.
VSET xMV Initial condition: O V
ISET x These commands program output current. See Table 3-1 for the CURR
ISET xA programming ranges for these commands.
ISET xMA Initial condition: 0 A
VSET? These commands read voltage or current settings. YOLT?
ISET? CURR?
VOUT? These commands measure and read output voltage or current. MEAS:VOLT?
IoUT? MEAS:CURR?
OVP x NOTE: GVP commands do not work with Agilent 603xA VOLT:PROT
OVP xV supplies. These commands program the overvoltage protection.
OVP xMV The OVP setting is programmed in either volts or millivolts. See
Table 3-1 for the programming ranges of these commands.
Initial condition: 10% above rated output.
avP? This command reads the OVP setting. VOLT:PROT?
VMAX x These commands program an upper limit (soft limit) to the voltage | (None)
VMAX xV programming value that the power supply will accept. The
VMAX programruing ranges are the same as those used for VSET.
xMV
IMAX x These commands program an upper limit (soft limit) to the current | (None)
IMAX xA programming value that the power supply will accept. The
IMAX programming ranges are the same as those used for ISET,
xMA
YMAX? These commands read the soft voltage or current limits, (None}
IMAX?
DLY x These commands program the delay time before a new output OUTP:PROT:DEL
DLY %8 voliage or current is implemented or an RST, OUT ON, or CLR
DLY xMS command is received. During the delay the CV, CC, and CR
conditions cannot be reported as faults, and foldback protection is
disabled.
DLY? This command reads the delay time setting. OUTE:PROT:DEL?
OUT OFF These commands enable or disable the power supply output. The OQUTP:STAT OFF
OUT o disabled state programs the output to relatively low voltage and QUTP:STAT O
OUT ON current vatues. The supply will be able to implement commands OUTP:STAT ON
OuUT 1 even while the output is disabled. OUTP:STAT 1
Initial condition: QUT ON
FOLD OFF These commands enable or disable Foldback protection. (Neone)
FOLD CC Foldback protection disables the power supply output if the power
FOLD 2 supply switches to whichever mode (CV or CC) is defined as the
FOLD ¢ fold (error) condition. Note that foldback protection is disabled
FOLD CV during the DELAY period.
FOLD 1 Initial condition: FOLD OFF
FOLD CC
FOLD 2 _
FOLB? This command reads the Foldback setting, {None)

''x = any digit {within range) MA = milliampere MV = millivolt MS = millisecond.
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Table B-1. ARPS Commands {continued)

ARPS Command’ Description Similar SCPI
Command

RET This command resets the power supply if the output is disabled by | OUTP:PROT:CLE
the overvoltage, remote inhibit, or foldback protection circuits.
The power supply resets to the parameters stored for the power-on
state. Note that the settings can be changed while the supply is
disabled.

HOLD OFF These commands determine if certain newly received VOLT:TRIG

HOLD O commands are immediately acted on by the power supply CURR:TRIG

HOLD ON or are acted on later while the supply continues to operate with

HOLD 1 previously received values. HOLID ON can be used to
synchronize power supply actions with the actions of other GPIB
devices. (See the TRG command.) Initial condition: HOLD OFF

HOLD? This command reads the HOLD setting. VOLT:TRIG?

' CURR:TRIG?

T These commands cause the power supply to act on commands that | INFT ON;TRIG

TRG have been previously sent, but are being held (pending). The INET ON;*TRG
supply continues to operate with previously recetved values until a
trigger command is received (see HOLD command.) The device
trigger interface message performs the same function.

STO RCL These commands cause the power supply to store and recall power | *SAV
supply states, except for output onfoff. Each state includes; *RCL
voltage (Ist and 2nd rank), corrent (Ist and 2nd rank), soft voltage
and cwrrent Hmit, delay time, service request on/off, foldback (Ist
and 2nd rank), mask (Ist and Znd rank), and hold.

Initial condition: Each register is initiated to the turn-on values.

ST8? This command reads the contents of the status register, which STAT:OPER:COND?

maintains the present status of the power supply. STAT:QUES:COND?
*ESE?

ASTS? This command reads the contents of the accumulated status STAT:0PER?
register, which stores any bit condition entered in the status STAT:QUES?
register since the accumulated status register was last read, +*ESE?
regardless of whether the condition still exists.

UNMASK These commands determine the conditions that will set bits in the | STAT:OPER:ENAB

mnemonics faull register, allowing the operator to define the conditions that STAT:QUES:ENAB

UNMASK will be reported as faults. Fault conditions can be enabled by *ESE

XXX sending a string of status register mnemonics after the UNMASK

command. The mnemonics must be separated by commas, and
may be sent in any order, but must correspond to the condition that
will be enabled. Fault conditions can also be enabled by sending
the decimal equivalent of the total bit weight of all conditions to be
enabled. UNMASK NONE disables atl conditions from setting
bits in the fauit register. Initizl condition: UNMASK NONE
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Table B-1. ARPS Commands {continued)

ARPS Command’ Description Similar SCPI
Command
UNMASK? This command reads which bits in the status register have been STAT:0PER:ENAB?
enabled as fault conditions. The decimal equivalent of the total bit | STAT:QUES:ENAB?
weight of all enabled bits is returned. ESE
FAULT? This command reads which bits have been set in the fault register. | STAT:0PER?
A bit is set in the fault register when the corresponding bit in the STAT:QUES?
status register changes from inactive to active AND the *ESE
corresponding bit in the mask register has been enabled. The fault
register is reset only after it has been read. The decimal equivalent
of the total bit weight of all enabled bits is returned.
SR OFF These commands enable or disabie the power supply’s ability to *SRE
SRQO request service from the controller for fault conditions. UNMASK
SR*Q ON defines which conditions are defined as faults.
SRQ1 Initial condition: SR OFF
SRQ? This command reads the SR setting. *SRE?
CLR This command initializes the power supply to the power-on state. *RST
It also resets the PON bit in the serial poll register. The command
performs the same function as the Device Clear (DCL) interface
message.
ERR? This command determines the type of programming error detected | SYST:ERR?
by the supply. A remote programming error sets the ERR bit in the
status register, which can be enabled by UNMASK to request
service.
TEST? This command causes the power supply to run selftest and report *TST?
any detected failures.
iD? This command causes the power supply to report its model number | *IDN?
and any options that affect the supply’s output.
SYST:LANG This command causes the alternate language to become active and | SYST:LANG

to be stored in nonvolatile memory. In this case, the commands are
equivalent. After being shut off, the power supply will resume in
the Jast-selected language when power is restored. The parameter
must be either COMP or TMSL, not SCPL
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analog port (see "Chapter 4 - User Connections” in the User’s Guide)

analog programming (see "Chapter 4 - User Connections” in the User’s Guide)

ANSIIEEE ... o oetieteteteet e esrasetess e sesse st me s mae oo e b e 43 s s s o bt 4 SR8 oA E 4 he a8 e e b es 4 S 4R E R T e S et 8, 57
ARPS LABZUAZE 1 rveereeenreemriinssssie bt s ses s ea e e 00 4444 E 4 E8 S80S eh LS AL RS E L S 63

CAL bit {see status bit)
calibration
password (see "Appendix A - Calibration" in the User’s Guide)
procedure (see "Appendix A - Calibration™ in the User’s Guide)
CC bit (see statas bit)

TTHO0 oot e e te e e e e e e ettt e etseeeneeeameaeeeaneetesassaranseaseaeseesaeiane b e e ESae e AR LR bR ne S haRRae s sRne s iR eeia e shSa AR e aan e e ra e e s s ranrar e e 17, 40, 56

COTTHITIONL COTIAIIAIEIS -1 oo v vreeeeeemeeee e tstesstenssbaensssannesbsemsnesRmeesse e nsmeeebd s s £amb b hehhasbe s amaT oA n g o s b n e e b e sb e b s e bbb e e b e a0 0s 10, 14, 25
L Ol 1. TSSO RO USSP UV ST UOUU U U PO 26-27,32,40, 42, 48, 51, 53, 54, 55, 61
S o SO OO SO TSSO PO TTURPSR PR OIS 18, 27, 30, 48, 53, 55, 61, 65-66
S 20 USSR U OO USROS PO TP O OP TP PSR PPSUOPP 18, 27-28, 48, 53, 61
B DN 7 1o oot e e st eeeteas e nees e ee st eeteiteeteareaatereeseeeeheateeeReeearen e e ri e beeen s e e ee e i A S A At R e d e aa s n e 28,48, 61, 66
ST ) 2 G U U T OO O SO O PO UOP R URUPOUOVPIPR 28,33, 48, 57, 61
) L O Z U U SO ST U S OO PP U PSR EUUPNUPPTURRRE 29, 33, 48, 57, 61
G 2 GO O TP TSSO RSO O OO OO PP U OO P OO OEDPVEDOTTRt 29-30Q, 31, 32, 48, 53, 55, 61
R, oottt e e e e et e ev e e eat e ea bt e e at e ent e e e o s e et eee e et ab b s s e 17, 30, 31, 35, 36, 3§, 39, 40, 48, 61, 65
K 2 A PO U PO T TR POT RPN 30,31, 35-36, 37, 38, 39, 45, 46, 48, 54, 61, 66
B AV ettt e e ee s tb it e e ateiab e b Ee Rt e eRs s e s e Ae e reneebr ek e iR et b e et es 17, 31, 35, 36, 38, 39, 40, 48, 61, 65
G R st teessses eee eeteeents et et eratee s seantaant e Ate et eraseren s eear et ean e ehses e ra e e e e e e b e s bR e A n b s 17, 30, 32, 48, 53, 36, 61, 66
B ¥ > 3 S PSSO P UU eSO P TR O OO ORI OT P UIPROPOON 27, 32-33, 48, 54, 61
S 4 T SO U USSR O RO OO PP PPEP P IUS 17,29, 33, 35, 38, 47, 48, 61, 65
S B 2O U SOO SO USSP U OE PP E PP PR IO 33,48, 61, 66
L Ny ST T U OO T TS U DU O OGO O OO SRV T PP PP 29, 33, 57, 61

connector, digital port {see "Appendix D - Digital Port Functions” in the User’s Guide)

R v oe s et et ev et e e b e e e—— ot e reate et aatesbe At et 4 e n s eat £ eR e e oAt e s eaaa e e e ks b 15, 37,40, 44, 45

CV bit (see status bit)

D

data
BOOLBAIL ..o ototisee s eereetsereeeseransmnss b reresesessessaaaras b basseaahareaaas s srs e n s me et e e e e e eereeeeeebeabRea e nr s 15, 30, 35, 36, 38, 39, 48
BT oo tee e e e e oo e e e eeee e st et st at st et aeaenetnaa b e et aesnbeeaeaatabeeseaaenaea R RnEaEenEe e RO T ere e A aARt R reeeenR b e sseenre ey LA Ry s e b s 15
LIS T SO OO DO OSSO S PH FS POV V P RIS TP TS I TITIOTS 15
FULIETIETICAL e oeeeeeee s esss s etvassesessuessareessmasemeaessasaessmtesanetbentse s v Rseaas s aman e snsns e n e setnnenamrne s oheds oAb R R e A b brbr e r e e s an e nnteued s 15
SUEF T e e et e e s et re e e e ee e e et e ee e e et e e e s tarateeanstaeeran T nte et e emneeeanenesieeiseteteaEeeeneeed et eraste ek et e e asE s oo b st s s e b et an e e s e 15

IO, COTIETIAEI ¢ o1 vevvve v see e ieemeeeeeeeeeee itk eabsesss s e sres e e ae e e e erneeme s e omseeem e e e nbba s e bab A e s e aab e e s e e e b b ey se s e s e ennsaaamiin 12,29, 33, 66

DDE bit (see status bit) default state (see *RST state)

DB oo oot e et s esesateeatee et eeameeitte ateiatearameeateiteaneetetehaTeAeteseaEeeataeehd e et e e et et ce R e e e et e d e A e b e raR e TR v s g Ry e 57

digital port

electrical characteristics {see Table 1-5 in the User’s Guide)
electrical connections (see "Appendix D - Digital Port Functions"” in the User’s Guide)
L3 Cats 11113 - OO OO ST O PSP O PP PO TR S PO RISII PSPPI VIe 18,36
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BITOE QUELIE .1ttt b e b2 a 4 S h s e te e e e ae s en e et s e s meer ettt eaeten s eA s 1a e et e e e een e et e e eretetereeatas 27,60
EITOr messages
calibration (see "Appendix A - Calibration" in the User's Guide)
hardware (see "Chapter 3 - Turn-On Checkout” in the User’s Guide)
runtime (see "Chapter 3 - Turn-On Checkout” in the User's Guide)
SEITIESE. ..ottt bbbttt ettt ettt s et e 33
BYBLEIILL ottt et r e b ee Sk 1 ST e et beebE R e R b et et eenr e me e en et e e ver s et e rnte st eatan ersant e 59
ESB bit (see status bit)
EXE bit (see status bit)

F
factory-default state {see *RST state)
FLT output (see DFI)
G
SUET> COMITIANG ..ottt e et e et e et e et 33, 38,59
GW-BASIC .o et e LS eh et oo et e em At e Rt vr g At e n Y aEe R e Ee1b 14 b e baenenteneeneeer e erneeennees 20
H
BAZAF, METEY ... ettt ettt e e e et e et ee et 30
header (see SCPI header)
ABHENEBASIC .ottt s s e ettt s e e e et ettt 20
DIOS EIVET oottt ettt r e e et et e st e e e e s a2 1o e e ettt et et et eeee e et 20
GPIB

capabilities (see Table 1-5 in the User’s Guide)
connections (see "Chapter 4 - User Connections?” in the User’s Guide)

CIOCUITIEIILS ..ottt ettt ettt b1 s s a0t e e et et en et ee e e e e e eeees oo s s es et e e e et 7
GIPIB BAALESS ..ot bbbttt en et st ee e e s et ee e 18
HPSL oottt e A et s ettt e e er ottt 9

!
IEEE (see ANSVHIEEE)
implied

COIOM 1o h st 3ot eeeee st r e e ettt teeeeeeeeee oo 13

AECIMAL PO c11oirviii b1ttt e ettt e e s e s e e s ee et 135

header (see header, optional)

IESSAZE TOTTITIATON ¢o..vt1iestee et st ee b s st s e b st sttt en 2t se e eeeeeseesemess e e et es e b et e st s e s e e oo e oo s e 15
INH input (see RI}

FIVEBITUPT Lvo e ettt ae st tes e e s o1t et eeeeeseeeene e e e et eeeses e eyt e s e e e e st ettt e ee oo e eeee e 17,54, 57
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keyword (see header)

larguage, Compatibility {see ARPS language)

language, SCPI {see SCPD

10Cal LOCKOUL COTMIMANG ... iviirirreeieeeriree e sieessies s eesnssssrbessssassmass e s s s asbsaananeseebbesaes srbasbsseassstessbsesessberanssssanmssressesnnsasnans 7
local sense switch ("Chapter 4 - User Connections” in the User’s Guide)

M
manual
Series 603x A (see the User’s Guide)
Operaliftf (GHUIIAE ..ot ae et e ste s e s s et e ast e s re e et ee s asrerate s b besees b e rees e vet e et e enraneareearteaaseeer b et rtenreans 7
S ettt e ettt ettt b ettt a2 b e ettt 2enes e ne et beneneeeeneees iasbneeaatbe s e esteteeeareanteiassteanteeerntaensbreeies aranen srannanne 7
MAYV bit (see status bit)
message
£ 3 011 oD U S SRRSO 11,12
L1 OO S O PSP 10
UIHT SEPAIREDL t.vtrueeutiisiosermeresssae st eserreressebeerbeceaebe e teeutaesaabe bt s e ebe s et ah e eatad 1 eeoremdedd e bhmbeeb s s e e sd b e 1o bt e b e e basib et b r e st 11,12
UIES, COMDITHIIZ oot iiee ittt et oot a sttt s abeaasra s e e reeesae e raesseeenssearsevas s amsanseanmeseerersseanaesnsevanssansseassaeraentasrasares 10
1Hessage, efror (See error messages)
MSS bit (see status bit)
N
National Instrumients THOS QIiver .o rerires s irsiner s ier s e s sb e rernsssssssssesssessressesasrs nrsses ettt 20
TOTE-SCPT COMITIANGS ... coviitiiie ittt ettt e nem et e e iaae s et rabteae s s basate b et tansaas b e hetneembe b e e ban ek ehbe s e dabaeaeabsanrrbe tretsnna s 62
TEOTEVOIAETE ITICITIOTY «..eeeceieiteeece ittt et ettt et st e bt raesb et ee it emaasse oo as s e e seesnemsaessesesspememsersas smcommrsansmsersnanses 27,30, 31,32
N R 2 11ttt ettt bt b e e et e aae ot e eE RS e S et £ e e S et A e S eb bt Re e Rt sat bearEs e aabs e et teaeanteesebbeeeereanses sbens 15
N R o it e et et e e e et eet e e e —eeaateeaeaatetaaatrerteaseeas aeentaaateeeinseeeareeeaasarenanreateestens 15
N R 3 e ittt et bbb e e n b tte e e e et s ek eateenbe e nrbee e teeeentn st eteneinteaseees naeentaareeernteteerneeenrtaetenbeanetranrans 15
N R ittt et e e b b r e e et e oAb E g e eabh e e tats s ean e £ A A e b b et Satesesseetb e e sk bn s e bnte ek be e et rnseiatbias 15
N R ittt ettt et e et eb e et eneereaa e et e aseeke et s eabernbe ot s e eteabeeaetetertores TANeiAneateeateeenteeaeeiat e eneesiennes varans 15
0

OPC bit (see status bit)
OPER bit (see status bit)
OT bit (see status bit)

OUEDHL QUIBTIE c.eiitiaiiiieeiieeieces s heesbe et eres s ae s e ke asbsabe s se b ses e b b e o2 b e sen e s b e s breb s sbas4mbseamesansseeabnsansabeenbsaes 27,729,732, 43, 51, 54, 57
OV bit {see status bit)

VP st ie e e et et et re b Y e r s b oAbt eA s Rt e s beREa b e e R b e R bR e aAs b et b e n s e et bt rb e et e sat st et beas 17, 18, 39, 42, 46, 64
overcurrent protection (see OCP)

OVErlapped COMMIANMIS ... it iriiri it s vt sas e r s st s e st e s cnsen s ma ke ssn ne s arse theessaassennatsassesrseasnens anarsaensinne 28, 57

overvoltage protection (see OVP)

Index

67


https://www.manualsplus.com/

parallel commands (see overlapped commands)

programining
accuracy (see Specifications in the User’s Guide)
BRAMIPIES .1ttt vt et ettt et bea et s e en £t ete b ems e neaseteteenneans 15-18, 55-56
PATIITIEEETS .ot ir ettt an et et el e s 4 e ekt ern b b e £ £ e ke 1ot ee e mSemeen b e eA et eaeSA 2o atSheaners e S ereere s oAt s n e s eearar et rareres 46
resolution (see Supplemental Characteristics in the User’s Guide)
PENCINE OPEIAHONS ... oottt es et be et es s et e e st teseanstsemterenenrasees 16, 29, 33-35, 44, 57

PON bit (see status bit)

power-on status (see "Chapter 5 - Front Panel Operation” in the User’'s Guide)
primary address (see GPIB address)

program message (see SCPI, command message)

PSC bit (see status bit)

Q
L T OO OSSP PURRRRUPRRSPRROR 10, 12, 14, 15,18
QUES bit (see status bit)
QYE bit (see status bit)
R
TEAGIIEE TEGISIEIS ...t trer s e et b bbbk e b £ bbb bk e4 e s b emesedes s s st ensseeetessss e stsmemsaerrans 18, 51, 53
TEALEITIE STALIS ..1ovttiiees e nre ettt et s aer e s b ebeae st es e esea s aseeseeneesesseases s e sen s eh b ers st s et s senes ot e et st s et s n e e bnas it b e e e one 51
TECALEM PATAIIIELELS ..o ettt eras e e aea et es e s e s abe st a s s et e b et et e s ent s oeasensseemseeeanamennssnsennsemeans 30
TECAIILE STALES .ottt bttt st b b e e s m s en e s s s e et eess s e s et ea e s et eeene e ee e sman e 17,30
TELETEICE QOCIITIBAES 1.ttt ettt et e e s et st s b e s e et eb b s e b as b ass e b b et s eh e st st en s e e reeneenae 7-8
register commands
SEATUS DYIE .ottt ettt et e 4 b st et s e e e e et e et e et et et s eaneaerre et entrAb et en e et aan et ere et ra s en e eaaneretan 32,53
SEALUS OPETATION 1ottt ettt st ea s e eb e oo r et e r e nea et ek a4 s e re bRt et s s ottt an s 4o s e et ar b et et e e eneateeeanan 40,51
BLALUS PIESEL .ocvieieiete ettt ettt ee s e b e aa e b b e st e s s es e e m s et e nssea e nebe e e ReR oAt eA LR e s en b e eene s sh e e 42
SLALUS QUESTIONADIE ..ot bbb br b e ba st et 42,53
STAMAATT BVEIIE ... oottt ree e et et e e aee e e e e e e et e et e eeee s e e e s s st ttsmsaaettsaaesams e se s e eseeemseeesemnesvre e 27, 28,53

remote inhibit (see RI)
remote sense swilch (see "Chapter 4 - User Connections’ in the User’s Guide)
reset state (see *RST state)

TESPOTISE ITIESBAIC 1.t tverriiirareeeritesaiataastrssetererasaneesasasensaesmsaans aeesasesats st b seasssseeesonterarnssessnssnssssseensnsssssss s iasenrsessntes 10, 59
RI
GESCIIPLION OF ..ot h e b ettt s 22t as st et een e s se s e s st esemaetat et eretena e besenenenesrnas 53

digifal connector, pins for (see "Appendix D - Digital Port Functions’ in the User’s Guide)
Questionable Status bit (see status bit) signal electrical characteristics (see Table 1-5 in the User’s Guide)

TOOL SPEOEEIET .....oeeiiiii vttt et v s et et es e es et e st st et etesssanmeas e s eseseeeeseasesesesemnnssss et esene st te s bes e tessieeneasernrearene 11,12
RQS bit (see status bit)
FRST SRR 1.oitetiice it ittt e et b et et a bbb st et e bt et e st en S bRt et ettt bt s et eeeeneneeera 31, 45, 46
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I L B L 1= sSSP RCEEERER SRR ER RS USRS SS S 31
SAVITUE SEATES 111w rseee e eeeraeesersesememsiesems s As b8 LS 17,31
SCPI
ACHIVE HEAUET PALEL .11+t iistars et LTS 13
COTTETIATIEL TTEE +vvemeeerreessesessseeeseeeseesise et assssbesassmssameerenaemd£astas s e soadTas eas 4 aa Db b e E e e e eSS as e e s man OO AP b b C O E et b st 12, 34
COTTITTIOT. COTTHTIATIAIS . reeoeveeseesestessereeeeeessassmstassesseessas seemimeems ek ebdssadeern s o Am e R b e s e s e e s e e e E e R e RS eam s s e b st ety 10, 25-26
COTDPIEEEA COIMIMEANES ©11-rveeersitmserusremsa st eescrata s eS8 S 57
CONTIFITIE COITIMIATIAS 111+ veeveeeeeeeeeee e oo et sbesessremsaeeseaese et ebbant e sm s e sases s se ek b e AR AR e Lo st s R b A bR e e RS E S A b a0 61
COTIEOFTTIATICE 1avervssseesseseeesaateeseseaserom et esnseasese et asbedsasaaeeneessamesesom e 424 Ehe e e b e s as £ oF S hom e AR AL E LTI T4 SRS AR S0 E L8 a2 s Tt bt 61
COTVEIEOTIS « st eessessssessaeeesseeeee s evstesssstesstasssass ans sasmdebae o Ee e e e s ansoas s eRm e dsaeb e e R g4 a e S e s oo AR LA AR E AT s 9
COUPIEA COMIMANMS . 1.cvrerseummssrms s b s s e Lt st 14
L TETHIEIOT v e svessuesssesssenmeeeeeeasaseeesse e escasesmassesee bt s eseesenbeessis e sm e e AR e L e et E LIRS 9
IO CTTIBIIES 1o v oo e eeeseeseessesesseemeeeestanesesetessesea e eamaes e soeEeea b EEE AR g e a £ beemeeae A bR R RS LRSS AR ATy T e 7-8
header {see SCPI header)
ITEESSAZE SIUCIULE 1111 oeeeverereseaisiessassomsees oo E b8 L L8 LS00 b e 12-13
ITRESSARE TEITTHIIATOT ««rvv v vueesieceeemsosssss st ssse s eS8 12
TTIESSAZE UL, 1o eereereemeceetaraessresses e sserse e b g AR L1 L 10
ITIESSAZE UNEL SEPALALOT 1. 1eveeresctiaisimseiasemnretssebseres 18 bbb L1008 12
QUEEY TIACALOT 1o rvo oo L8R 12
FEIALET COTEITIAIIAS 11vveevesveemsesevastessrsestassessessesesssasesesesresmses s et sn e e b 4o R s eE g ea s em g eb e € e eoc e b s HaAE e 01 S48 TS e bbb s s st 25
FOOE SPEETFIET ...tvrterereri et ebe b L A 12
subsystern commands (see SCPT subsystem commands)
VEISIOTL cuvvvevresieeseevnrersesseenseeesessasinns s aesrras s ssseseenres SOOIV SOV PSSO TSI 44,61
SCPI header
COTIVEIIEIOILS 11 evesvsreseesseesensenseeeasseeseaseteseaseseossassaaeserserase£eeresembARE LR EEebae b T e s e s om e AL L £ LR AT £8P R £ SR LR E e s 12
BOME FOTTIL 1oooeotet et s b A 11
OPIIOMAL L. evv .o cesseesse e raebesemes s om0 1L 13
1L SOOI R RN RRRER R SUSRER S T S S 13
110 ST OO P S O O RSB RS 12
LI L ey s s «VTU U U ST O U U TSP P PO PO PR PSP P IS ST P RO PRI OPLRERL RIS S 11
SEEEAT POIL ..ottt st eees e bbb s 54
service request (see SRQ)
B T B A oo os e s e et s teesses e e eeeestor st e st eaabarabas Ao ea e R Rg SRS AR RS RS b b e A LR DR e 20
By 5 STV TV U U O U SO OO P PP PR TP P TP R DR A T L 44
SROQ covtetveeeas s ieees e bt R 32,66
SCPI subsystem command
N L0 ) ST VTR Ty U SO SO U P OO PSS SO PP TP OT PP SSITOR RISV TS EIFTISE I 34
L0 0154 ST TS TEU T U oy U o U OO T T OO OO OO T e PO TP PP PSP PP PR PSR I SIS BPRTPRRI LI 35
0028 0 1 24 (& TOTTTT TR U OO PO U PO S U UO PP TP PP PP R ST TP S ISP ST RN R 35
Tt 010, 0052 T 1 T V- KUUUU T OOV U U U E PSR UR PP ST U P I SS T PRSPPI SO I I 35
R CE Y- N UUTT T OO OO U OO S EUE U U PO e PP PO DI P P TIPS SR LRSS RTE I TI 36
B3 1oy LI T T U OO Uy O DO S PO PO PO P O O SO P PSPPI PR PP RS PSR TS IR 36
E I Y (63 0 TN RO TU RO OO T OO oUO O OO r PP PP TSV PR PSP PSPPI PR DA RS  CIEI 37
D Y2 N 20 AT VDU OO OO PO RO P S S PO TR S NIY TS SISTT LIPS 37
N1 4 KOTTT T U T TS oSO U O U O PP U PO PP PSP ST PP R PTTRIST SR 37
IR0 0.5 KUTTTTT T Uy U O OO OO SO T OO PO TP PO PRSPPI PP CRT RO RC R SR T O 37
(0] B ISR T UV O OO S O U SOV U OE SO TP PP PRSP TRIS SRR R 37
E ) N30 53 L6 1 L I S T U OSSP OO U O TP O U PSSP SP P SI E P PR T PRSI 38
P LD N 20 22 L0 1 A3 5 )= OO U VTPV TP R TP PP PP ST S PP S TR 39
0 1014228 25 1 T ST T U OO OO OO O PRSPPI TSV P T TSIRRRI 39
YU RE L L. oot eeeee et eeeas et ovaeesseseaeesbab e seatneseemeer e aseemeed £ Eh L ReE b eA e e Lo R e SE e er s e e EO L E L e E 41T S LA LA e s e 39
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STATIOPERT ...ttt ot es e 1o 40

STAT:OPERICOND .oocoooiviieseceeeeeess e e oeeee oo 40
STAT:OPER:ENAB ......ooooiiiiiimiiniccccemitm et esets s st oot eee oo oo oo eeseeoeeoeoeeeoo o 41
STAT:OPERINTR ..ottt e et ee oo eeeeoeeeeoeoeoo 41
STAT:OPERIPTR ..ottt ees st sttt eeees e ee s eeeeeeeeeee oo 41
STATIPRES Lottt et eee e oo 42
STATIQUEST ..ttt 42
STAT:QUESICOND? ..ottt rttrmeeeess st e oo e e eeeeees oo e oo 42
STATIQUESENAB ..ot oot oo e oo 42
STATIQUESINTR ...ttt e teeeeee et s e s ee oo 43
STAT:QUESPTR ..ot eei sttt oeeseeee oo 43
SYSTIERRT e ettt st eee oo oo ee s oeooe o 43
SYSTILANG et e eoeoeeeeee oo 44
SYSTIVERST et ss ettt et eeee e oo oeeeeeeseoeeeoeee oo 44
TRIG ettt ottt e oo oo e oo s oo 44
TRIGISOUR oottt s o eees et ee s e oo 45
VIOLT ottt et ottt ee oo oo oo oo e 45
VOLTITRIG .ottt et oo eeeees oo 45
VOLTIPROT oo e e e ee e oo eo oo 46
status
OPETALION ..o o1t ettt e et eeoeee oo oo oo eeeeeee oo s 40, 51
QUESHOBADIE ... eeseee et 1o e oo 42,53
STANAAIT @VEINL .ot eees s eee st oo e 27-28,53
status bit
CAL ot oottt et st eeeee oo 40,52
et a1t e ettt s oo eee oo s oo eeeees oo 40, 52
CME ettt et 27,52
et ettt oeeee oo 40, 52
DIDE oot ss sttt ee e+ eeeeeeeeeee oo 27,52
BB e e oo 27,32, 52,55
e e et ee oo 27,52
MAV ettt 27,32,52,54
IS S et ees o oo 32,52,54
O e et eeeeee oo e oo oo e e 35,39,42,52, 56
OPC ..o eas e e ettt ee e oo ee e 27-29, 52,57
OPER ...t s as s r oo s 32,52, 56
O et et oot oottt eeee s 39, 42, 52,36
Y et et 42, 46, 52
PON oottt ee e st oo e e s oeeeeeeees oo 27,52, 55, 66
P et e 27,29-30, 32, 33,55
QUES e st bt e s et e oot eeeoee oo oo 32,52
QY B st b e et oo 27,42, 52
R et e oo oo 42, 52,57
R ettt eee oo ee oo 52,54
UNR ettt e et eee e oo oo eeeeeeeeeeeoe 42,52
WG e et b sttt s+ eeoeeoeee oo os oo 34,42, 44 52
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TMISLL ettt e e bR e b £ bbb R bbb et ettt n et e eae et serietaentrreas 9, 44, 66
TEE GHAZIATTL oottt bbb kb a4 s s et s s e s s se sttt ea st et e e et et et s s e eneen e n s e rr et ene 34
trigger
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turn-on conditions (see "Chapter 5 - Front Panel Operation” in the User’s Guide)

u
units {see data, suffix)
UNR bit {see status bit)
Vv
value coupling (see SCPI, coupled commands)
w
WAL SEALB ..o v ereiiee sttt ettt ea e et s ettt es s b es et ea s er st bbb e e 8RS D o4 e b bt ent et et e eme et et et e e neneneeeeree e rerenresen 33

WTG bit (see status bit)
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Agilent Sales and Support Office

For more information about Agilent Technologies test and measurement products, applications, services, and for a current

sales office Hsting, visit our web site: hitp://www.agilent.comy/find/tmdir

You can also contact one of the following centers and ask for a test and measurement sales representative,

United States:

Agilent Technologies

Test and Measurement Call Center
P.O. Box 4026

Englewood, CO 80155-4026

(tel) 1 800 452 4844

Canada:

Agilent Technologies Canada Inc.
5150 Spectrum Way

Mississauga, Ontario

L4AW 3Gl

(tely 1 877 894 4414

Europe:

Agilent Technologies

Test & Measurement European Marketing Organisation
P.O. Box 999

1180 AZ Amstelveen

The Netherlands

(tely (31 20) 547 9999

Japan:

Agilent Technologies Japan Lid,
Measurement Assistance Center
9.1, Takakura-Cho, Hachioji-Shi,
Tokyo 192-8510, Japan

{(1el) {81} 426 56 7832

(fax) (81) 426 56 7840

Technical data is subject to change.

72 Agilent Sales and Support Offices

Latin America:

Agilent Technologies

Latin American Region Headqguarters
5200 Blue Lagoon Drive, Suite #950
Miami, Florida 33126

U.S.A.

(tel} (303) 267 4245

(fax) (305) 267 4286

Australia/New Zealand:

Agilent Technologies Australia Pty Ltd
347 Burwood Highway

Forest Hill, Victoria 3131

(tel) 1-800 629 485 (Australia)

(fax) (61 3) 9272 0749

(tel) © 800 738 378 (New Zealand)
(fax) (64 4) 802 6881

Asta Pacific:

Apgilent Technologies

24/F, Cityplaza One, 1111 King's Road,
Taikoo Shing, Hong Kong

tel: (852)-3197-7777

fax: (852)-2506-9284
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