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manufacture, and intended use of the product. Agilent Technologies assumesno liability for the customer’sfailureto comply
with these requirements.

Ground the equipment: For Safety Class 1 equipment (equipment having a protective earth terminal), an uninterruptible safety earth
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About this Manual

Manual Content

Chapter 1:
Getting Started

Chapter 2: Using the
Front Panel

Chapter 3: Using the Display
Terminal Interface

Chapter 4: Using the
Mainframe
Chapter 5: Downloading

Device Drivers

Chapter 6: Controlling
Instruments using GPIB

Chapter 7:
Command Reference

Appendix A: Specification

Appendix B:
Error Messages

Appendix C: Connecting &
Configuring a Terminal

Appendix D: Sending Binary
Data Over RS-232

This manual shows how to use the Agilent E1300/E1301 M ainframe and how to
operate and program instruments within the mainframe using SCPI (Standard
Commandsfor Programmable Instruments) commands and |EEE 488.2
Common Commands. For installation and configuration information refer to the
"Agilent 75000 Series B Installation and Getting Started Guide™.

This chapter contains a mainframe description, discussesthe instrument
concept, and contains introductory programming examples.

This chapter describes how to use the Agilent E1301 mainframe’s front panel
keyboard and display to operate instrumentsin the mainframe.

This chapter describes how to use a display terminal to operate instrumentsin
the mainframe.

This chapter shows how to use the mainframe’s Pacer, how to change the
primary GPIB address, and how to synchronize internal and external
instruments using the mainframe’s Trigger 1n and Event Out ports.

This chapter containsinformation on downloading device driversinto
non-volatile memory using both GPIB and RS-232 connections.

This chapter shows some general conceptsfor operating instrumentsin the
mainframe using | EEE 488.2 Common Commands and the GPIB interface.

The command reference contains a detailed description of each System
Instrument command. It includes information on the choice of settings and
examples showing the context in which the command is used. It also contains
command referencesfor the supported |EEE 488.2 Common Commands and
IEEE 488.1 GPIB M essages.

Thisappendix contains alist of the Mainframe’s operating specifications.

Thisappendix lists SCPI error codes and messages for the System Instrument,
and possible causes.

This appendix shows how to set-up aterminal for use with the Display Terminal
Interface described in Chapter 3.

This Appendix contains information on transferring binary files over an RS-232
interface. It includesinformation on how these files are coded for transmission.

Vi
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Chapter 1

Getting Started

Using This Chapter

This chapter describesthe Agilent E1300B/E1301B Mainframe, definesthe
instrument concept, and explains how plug-in modules are designated as
instrumentsin the mainframe. This chapter also containsintroductory
programming examples showing how to read and set the mainframe’s clock and
calendar. This chapter containsthe following sections:

* MainframeDescription...........ooo i 11
o Instrument Definition ............... .. i 1-3
* Introductory Programming Examples .................... 1-4

Mainframe
Description

Optional Mainframe
Memory

*

The Agilent E1301B mainframe contains afront panel keyboard and display; the
Agilent E1300B has no keyboard or display. Otherwise, there is no conceptual
difference between the two mainframes. Both models provide a terminal based
user interface (Display Terminal Interface) through the built-in, or optional
plug-in serial interfaces. The front panel keyboard and display are discussed in
Chapter 2 of thismanual. The Display Terminal Interface isdiscussed in
Chapter 3.

The mainframe handles such high level operations aslanguage trandation of
|EEE-488.2 Common Commands and SCPI (Standard Commands for
Programmable Instruments) commands, module-to-module synchronization;
and memory management. When installed in the mainframe, SCPI-compatible
register-based plug-in modules behave asindependent instruments operating
under control of SCPI commands and Common Commands. Plug-in modules
that are not SCPI-compatible must be programmed at aregister level (see the
VXI:REG:WRITE and VXI:REG:READ? commandsin Chapter 5 of this
manual for more information). Figure 1-2 shows the E1300B/E1301B
Mainframe’s A- and B-size plug-in module dots, GPI B" connector, RS-232 port,
and input/output ports.

The mainframe comes from the factory with 256 kBytes of non-volatile memory
(RAM) for reading storage. Y ou can install up to 2 M Bytes of optional RAM.
The E1320A provides 500 kBytes while the E1321A provides 1 M Byte of
memory. Optional RAM replacesthe standard memory and is not in addition to
it (e.g. the mainframe with an optional 1 M byte module has 1M byte available).

GPIB isthe implementation of IEEE Std 488.1-1978.

Getting Started 1-1



//3 A-Size Slots /> 7 B-Size Slots

/

WARNING O Wrat Shonirie srams 1asws, e cond e sk vt % Semtenr gy % el i fies T s auniirg,
10 apwrator SI0N01e PANIE IraiTE TN SAIEING U0 SUIEE URAITAN BURRRTA) an Sloie Wit slenk sarate)

<
J%

/
/
@
@-—-
£ ey Y s |
— GPIB| Connector
N ©
T ST T e oY S e et e T 1oems i)

|| lII_F%E

E1300A F. 1.1

—Trig Out: Allowsan instrument to output a negative-going pulse to indicate the
occurrence of some event such as closing a channel on a Switchbox Instrument.
The signal levelsare standard TTL (0V to 5V). Thispulse can be used to
synchronize external equipment to the instrument (see Chapter 5 for examples).
Y ou direct the pulse from the appropriate instrument to the Trig Out port using
the OUTP:STAT ON command.

Pacer Out: Allows you to output a square wave signal to trigger or pace external
equipment such as scanners or voltmeters. Y ou can control the period of the
square wave signal and the number of periodsoutput. The signal levelsare
standard TTL (OV to 5V). Refer to Chapters4 and 5 for more information on
the Pacer.

——— Event In: Allowsan instrument to be armed or triggered from an external
negative-going signal. The signal levelsare standard TTL (OV to 5V). Usean
instrument’'s ARM:SOUR:EXT command or the TRIG:SOUR:EXT command
to direct the Event In port to that instrument.

RS-232: Serial interface provides a user interface using aterminal or a
computer running terminal emulator software. The user interface providesthe
functionality of the E1301's keyboard and display. If present, the optional
IBASIC interpreter can be configured to control the RS-232 port.

Figure 1-1. Mainframe Features
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Instrument
Definition

SCPI-compatible plug-in modulesinstalled in the mainframe are treated as
independent instruments each having a unique secondary GPIB address. As
shown in Figure 1-3, each instrument is assigned a dedicated error queue, input
and output buffers, statusregistersand, if applicable, dedicated mainframe
memory space for readings or data. An instrument may be composed of asingle
plug-in module (such as a counter) or multiple plug-in modules (for a Switchbox
or Scanning Voltmeter Instrument). In addition, the mainframe contains a
built-in instrument called the System Instrument which has a Pacer for timing
external devices. The System Instrument also can control the built-in RS-232, as
well asup to seven optional Agilent E1324A plug-in serial interfaces.

Scanning Voltimeter

Switchbox Instirument
Instrument

Counter Instrument

{single module)

{multiple modules)

{multiple modules)

Error Register
Status Registers
Input/Output Buffers
Reading Memory

Error Register
Status Registers
Input/Output Buffers
Reading Memory

Error Register
Status Registers
Input/Output Buffers

l_ DISPLAY h

| wrerrace | MA INFRAME

System Instrument |

| |
| |

| |
Pacer Out Port RS232 Event In Port Trigger Out Port

E1300A F. 1. 2;

Figure 1-2. Instrument Concept
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Instrument Logical
Addresses

Instrument Secondary

Addresses

Unassigned Modules

Instruments are identified by a logical addresswhich directly relatesto its GPIB
secondary address. Instruments come from the factory with a preset logical
address. Y ou can change the factory setting during installation (see the "Agilent
75000 Series B Ingtallation and Getting Started Guide" for instructions).

A single-module instrument must have itslogical address set to an integer
multiple of 8 (0, 8, 16, 24, ... 240). In a multiple-module instrument, only one of
the modules hasalogical addressthat isan integer multiple of 8. The other
modulesin the multiple-module instrument must have consecutive logical
addresses. For example, in a Scanning Voltmeter, if the voltmeter module has a
logical address of 16, the other modulesin that instrument must have logical
addresses of 17, 18, 19 and so on. The same appliesto the System Instrument
who’slogical addressfixed at 0. An E1324A plug-in serial interface controlled
by the System Instrument would be set to logical address 1. A second E1324A
would be set to logical address 2 and so on.

Aninstrument’s GPIB secondary addressis simply the logical address divided
by 8 (for a multiple-module instrument, the lowest logical address divided by 8).
For example, an instrument with alogical address of 16 has a secondary address
of 02. The secondary address allows access to a particular instrument when
programming via GPIB. (The System Instrument’s secondary addressis 00 and
isthe only addressthat cannot be changed).

An unassigned module in an E1300B/E1301B Mainframe is one that does not
have alogical addressthat isa multiple of 8 (8, 16, 24...240) and isnot part of a
Scanning Voltmeter or Switchbox configuration. Y ou can only program these
modules at the register level usingthe VX1:WRITE and VXI:READ?
commands (see Chapter 5 of this manual for more information on these
commands).

Introductory
Programming
Examples

Getting Started

This section shows how to send SCPI and Common Commandsto the
mainframe’s System Instrument and how to read data back. The following
assumes that you send the commands or read the data over GPIB. To send SCPI
commands or to read data, specify the:

» Computer’'s GPIB interface address

* Mainframe’s GPIB primary address

* Instrument’s GPIB secondary address

» SCPI command string or Common Command

For instrumentsin the mainframe, the primary addressis the same asthe
mainframe address (i.e., the factory setting is09). The instrument’s secondary
addressis simply the logical addressdivided by 8 (e.g., logical addresses of 8, 16,
24, or 32, result in secondary addresses of 01, 02, 03, or 04, respectively).



Example: Reading the Time

Example: Setting the Time

Example: Reading the Date

Example: Setting the Date

This program reads and printsthe time from the System Instrument’sinternal
clock. The computer used in the example isan Agilent Series 200/300 computer
with Agilent BASIC asthe program language. The computer interfacesto the
mainframe using the General Purpose Interface Bus (GPIB). The GPIB
interface select code is 7, the GPIB primary addressis 09, and the GPIB
secondary addressis 00 (System Instrument). Resulting in a combined address
of 70900.

10 OUTPUT 70900;"*RST" Reset System Instrument using

Common Command

20 OUTPUT 70900;"SYST:TIME?" Send SCPI query command to

return time
30 ENTER 70900; H,M,S Place hour in H, minutesin M,
secondsin S
40 PRINT H,M,S Print time
50 END
Typical response: + 16, + 15,+ 30  (4:15:30 PM)

Set the clock using the 24 hour hour,minute,second format. Execute the
following line to set the time to 14,00,00 (i.e., 2:00:00 PM).

SYST:TIME 14,00,00

This program reads and printsthe date stored in the mainframe’sinternal
calendar.

10 OUTPUT 70900;"SYST:DATE?" Send SCPI query command to

return date

20 ENTER 70900; Y,M,D Placeyear in Y, month in M,
dayinD

30 PRINT Y,M,D Print date

40 END

Typical response: + 1989, + 9,+ 16  (September 16, 1989)

Set the date using the YYYY,MM,DD format. Executing the following line sets
the date to 1990,1,13 (January 13, 1990).

SYST:DATE 1990,1,13
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Chapter

2

Using the Front Panel

Using this Chapter

This chapter shows you how to use the Agilent E1301B Mainframe’s front panel

keyboard and display to operate instrumentsin the mainframe. It containsthe

following sections:

e Front Panel Features

» Executing Commands

» KeyDestriptions .................
* InCaseof Difficulty...............

e |nstrument Menus

e UsngMenus.....................

Front Panel Figure 2-1 showsthe front panel’s QWERTY keyboard and the dedicated key
Features groupings. The tutorialsin this chapter show how to use most of the dedicated
keys. See “Key Descriptions’ near the end of this chapter for a complete
description of each dedicated key.
Display Control and
2-Line X 40 Character Display Menu Keys Editing Keys
2R =
(—JEDIT ) (JBASICO)

/
Mare

[ @ a B % /\ 3 * i > n
L 2 3 4 5 B B El 14 =

Control Keys

: — \

Instrument

E1300A F.2.1

QWERTY Keyboard

Figure 2-1. Front Panel Features
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Usin g Menus You can accessa System Instrument menu and a variety of other instrument
menus (depending on installed instruments) from the front panel. These menus
incorporate the most used functions but do not provide accessto all of the
instrument commands. If a particular function is not available from a menu, you
can type the corresponding command string and execute it from the front panel.
See “Executing Commands’ later in this chapter for more information.

When you select an instrument, you are assigning the keyboard and display to
that instrument. This meansthat any menu operations, commands executed or
recalled, errorsdisplayed, etc. pertain only to that instrument. Front panel
operation of an instrument isindependent from other instruments and
independent from the remote operation of the instrument. To operate another
instrument from the front panel, you must select that instrument.

Select an instrumemnt. .-
SYSTEM VOLTMTR SWITCH

Note: Typical instruments shown. Actual choices depend on installed instruments

E1300.01 F.2.2

Figure 2-2. Select an Instrument Menu

A 60-Second Menu  Following the power-on sequence or a system reset the display shows the Select
Tutorial aninstrument menu (see Figure 2-2) which lets you select one of the instruments
listed.

The menu keys are located directly below the display. To select a displayed
menu choice, pressthe function key (f1 - f5) directly below the choice. This
chapter shows key labelsin bold text.

* When there are more than five menu choices, an arrow appears on the
right side of the display. Press M oreto display the next group of choices.
By repeatedly pressing M or e you can display all groups of choices. After
you have displayed all groups of choices, pressing More again returnsto
the first group of choices.

* When the display is requesting information (input prompt) such as Enter
the device'slogcal address, just type the information and press Return.

If you pressthe wrong menu key and do not want to enter the
requested information, you can escape the input prompt and stay at
the same menu level by pressing ESC or Prev Menu.

If you make an incorrect entry in response to an input prompt, the
top line of the display will show an error message. When this
happens, just select that menu choice again (f1 - f5 keys), re-type the
correct information, and press Return.
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Using the System

Instrument Menu

» PressPrevMenu to return to the previous menu within an instrument
menu or escape from an input prompt. Press Select Instr to return to the
Select an Instrument menu. Note that when you leave an instrument and
return later, you return to the same menu location you were when you
left. In addition, any other displayed information (instrument responses
or commands being entered) will also be displayed when you return.

» Inaddition to the menu keys, Clear Instr and Reset Instr are helpful
when operating an instrument. Clear Instr clearsthe instrument’s front
panel input and output buffers (remote buffersare not cleared) and
returnsto the top level of the instrument menu. Press Clear Instr
whenever an instrument is busy, is not responding to front panel control,
or to abort acommand being entered from the front panel. Reset I nstr
clearsall front panel and remote input and output buffers and resetsthe
instrument.

The System Instrument menu allows you to:

Set or read the system GPIB address
» Reset (reboot) the mainframe
» Displaythe logical addresses of installed instruments
» Displayinformation about installed instruments

\
How to Set or Read the System GPIB Address
A\
SELECT AN INSTRUMENT.._
SYSTEM
A\
CONF1G?
AN
SYSTEM_0:
RERD SET
Typical | GPiBlacdress E"(tf;g::l‘a:éfg:f: press [RETRN )
\
N\
SYSTEM_B:+9_ SCPI command used:
RERAD SET S5YST: COMM: GP1B: ADDR<adadress>
SCPI command used: £1300A F.2.4
SYST: COMM: GPI1B: ADDR?
%
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-
How to Reset the System

SELECT RN INSTRUNENT._
SYSTEH

RESET

CONFIG? | GPIB |

SCPI command used:
DIAG. BOOT

Note: The RESET menu selection isequivalent to the DIAG:BOOT command which hasthe same effect as cycling power to the mainframe.
Pressing Reset Instr from the System Instrument menu is equivalent to executing the *RST command which resets the System Instrument.

\

4 How to Display Logical Addresses or Instrument Information

SELECT AN INSTRUMENT._
SYSTEH

SYSTEM_O :
LADDS DEVICE

Typical Logical
Addresses

Enter device’s
logical address (e . g. 8)

N
SYSTEM_0:+0.+8,+16

LRDDS DEVICE RETURN

SCPI command used. Device’s
VXI. CONF. DLADD? Logi
ogical Address

Manfacturer |ogical Address of

D
(4095=hpy  S'ot B Device

Display #1 (typical) SYSTEH_@: +8.+0@,+4095,+65344.-1.+0,REG,

System Instrument’s Model Device Slot Device
Logical Address Code Number* Class
Memory Memory Memory Self-test
Space Offset(Hex) Size(Hex) Pass or Fail
| |

Display #2 (typical)
to access) SYSTEM_0: R16.(IHOEDENENE.#HEDEOEOE0. READY

(repeatedly press

Fields Reserved
D ‘s N d S d Add
for F“‘tu”e Use Scoondary Address - Logieal Addrees 8)
Display #3 (typical) ! N\
R, P PYOLTHTR INSTRLLED AT| SECONBRRY RDOR 1

N _@:
(repeatedly press to access) | SYSTER-®

SCPI command used
VX1 CONF:DLIS?<]laddr> E1300A £ 2 ¢

K %=1 1ndicates the number is unknown
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Using the Other
Instrument Menus

Selecting the Switchbox

Note

The instrument menus allow you to access the most-used instrument functions
or to monitor an instrument (monitor mode) while it is being controlled from
remote. We'll use the Switchbox menu to show you how to use the instrument
menus. Menus are available for many but not all instruments. See “Instrument
Menus’, later in this chapter, for more information on a particular instrument’s
menu. The Switchbox menu allows you to:

* Open and Close Channels

» Scan Channels

» Display Module Type and Description
» Monitor a Switchbox

* Reset aselected switch module

To select the Switchbox, pressthe function key (f1 - f5) directly below the word
SWITCH in the “ Select an instrument” menu. (If the “ Select an instrument”
menu isnot being displayed press Select I nstr.)

After you pressthe function key below the word SWITCH, the top line of the
display may show: “ Select SWITCH at logcal address._” while the bottom line of
the display liststwo or more logical addresses. This means more than one
Switchbox isinstalled in the mainframe. To select one of the Switchboxes, press
the function key directly below the corresponding logical address.

The charts on the following pages show how to use the Switchbox menu. Keep
the following pointsin mind when using the menu:

* The card number identifies a module within the Switchbox. The module
with the lowest logical addressis always card number 01. The module
with the next successive logical addressis card number 02 and so on.

» The @ character isrequired preceding a channel list when executing a
Switchbox command from the front panel or remote. When entering a
channel list in response to a menu prompt however, do not precede it
with the @ character. Doing so causes a syntax error.
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4 How to Open/Close Channels N

Switchbox instrument at logical address 16
(Secondary address = 02)

SHITCH_16: _
HONITOR OPEN CLOSE SCAN CRRD 9

SWITCH_16: ENTER CHRANNEL LIST SWITCH_16: ENTER CHRNNEL LIST
ENTER CHANNEL LIST AND PRESS Return ENTER CHANNEL LIST AND PRESS Return
(e g . 102 for channel 02 on card #1) (e.g.. 102 for channel 82 on card #1)

SCPI command used
CLOS <channel_list>

SCPI command used
OPEN <channel_Tlist>

13000 F 2 F

How to Scan Channels

SHITCH_16: _
MONITOR OPEN CLOSE SCRN CRRD 9

) B

SHITEH_16: _
SET_UP STEP

(2] (=) 23 (75

|

PRESS f2 TO ADVANCE TO NEXT CHANNEY

SWITCH_18: ENTER CHANNEL LIST {i.e., trigger the instrument)
|
ENTER CHANNEL LIST AND PRESS Return SCPI command used:
TRIG

{e.g., 1900115 to scan channels 88 to 15 on card #1)

SCP| commands used:
TRIG: SOUR HOLD
SCAN<channel_1list>

K INIT /
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How to Display Monitor Type, Description, or Reset Module

SHITCH-16: —
MONITOR OPEN CLOSE SCAN CRRD —9
SHWITCH_16: _
TYPE? DESCR? RESET
o &=
SWITCH_16: ENTER CRARD NUMBER SWITCH_16: ENTER CRRD NUMBER

ENTER CARD NUMBER AND PRESS Return
(e g . 1 is for card #1) Model Number
‘ Serial Number

SHITCH_16: HEWLETT-PRCKARD.E1345SR.08.R.08
TYPE DESCR

Module Revision Code
SCPI command used

SYST: CTYP?<number>

ENTER CARD NUMBER AND PRESS Return
(e.g., 1 is for card #1)

SCPI command used
SYST: CPON<number>

SHITCH_16:

ENTER CRARD NUFMBER

1

ENTER CARD NUMBER AND PRESS

(e g.. 1 is for card

Return
#1)

SWITCH_16: ‘16 CHANNEL RELRY MUX’

TYPE DESCR

SCPI command used.
SYST: CDES?<number>

E1300A F 2.6

How to Select Monitor Mode

SWITCH_1B: _
MONITOR  DOPEN

CLODSE

SCRN

CRRD —) ‘

SWITCH_16: ENTER CRRD NUMBER OR RUTD

ENTER CARD NUMBER or
TYPE AUTO AND PRESS RETURN

SMITCH_1B: CHAN: « + + « 4 . B .
RERD SET

SCPIcormands used:

DISP: MON: CARD<¢rimber->
DISP: MON: STAT ON

£13004A F.2.9
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Monitor Mode  Monitor mode displays the status of an instrument while it is being controlled
from remote. M onitor mode is useful for debugging programs. Y ou can place an
instrument in monitor mode using front panel menus, or by executing the
DISP:MON:STAT ON command from the front panel or by remote. (Executing
the remote DISP:MON:STAT ON command isthe only way to assign the
display/keyboard to an instrument from remote.) Pressing most front panel keys
will automatically exit monitor mode and return to the instrument menu.
However, you can use the left and right arrow keysin monitor mode to view long

displays.

Note Enabling monitor mode slows instrument operations. If the timing or speed of
instrument operationsiscritical (such as making multimeter readings at a
precise time interval), you should not use monitor mode.

Table 2-8 showsthe status annunciators that may appear in the bottom line of
the display in monitor mode. Some instruments also have device-specific
annunciators (see the plug-in module manual for more information).

Table 2-1. Monitor Mode Display Annunciators

Annunciator Description
mon Theinstrument isin monitor mode
bsy Theinstrument is executing a command
err An error has occurred (see“Reading Error
M essages” below)
srq A servicerequest has occurred

Reading Error Messages  Whenever the display is showing the err annunciator, an error has occurred for
the instrument being monitored. Y ou can read the error message, although
doing so cancels monitor mode. To read an error message, press the following

keys:

=

N

= JJeJt e cJeJeJeJl |

The error message will be displayed in the top line of the display. To see if
another error waslogged, repeat the above keystrokes or press:

Bl

After you have read all the error messages, executing the SY ST:ERR?
command causesthe display to show: + 0 No error. After reading the error
message(s), pressflto return to monitor mode.
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Executing
Commands

Editing

From the front panel, you can type and execute |EEE 488.2 Common
Commands and SCPI Commandsfor the instrument presently selected by the
Select an instrument menu. (However, you cannot execute a command when the
display isrequesting that you input information.) Thisis particularly useful for
accessing functions not available in an instrument’s menu. For example, the
System Instrument contains a Pacer that can be programmed to output a square
wave signal on the mainframe’s Pacer Out port. From the System Instrument
menu, you can program the Pacer to output 10 square wave cycleswith a period
of 1 second each by typing the following commands and pressing Return after
each command (see Chapter 3 for more information on the Pacer).

SOUR:PULS:COUN 10
SOURPULS:PER 1
INIT:IMM

TRIG:SOUR IMM

Asanother example, after selecting the Switchbox, suppose you must set up and
execute a scan list with automatic advance (automatic advance is not available
from the menu). Y ou can do this by typing the following command string and
pressing Retur n (notice that by linking the commands together with a semicolon
and colon you need press Return only once).

TRIG:SOUR IMM;:SCAN (@100:105);:INIT
The display editing keys (shown on the following page) allow you to edit
user-entered data or commands. When editing, the display isin insert mode.

That is, typed characterswill be inserted into the string at the present cursor
position.

Using the Front Panel 2-9



Key Descriptions

Menu Keys

THRU -

Select
Instr

Prev

Menu

Recal

Prev

Recall
Next

.

Display Control &
Editing Keys

M

)

2-10 Using the Front Panel

This section explainsthe function of each of the front panel’s dedicated keys. If
akeyisnot functional in a particular situation, pressing that key does nothing
except to cause a beep. Users of the optional IBASIC interpreter should refer to
their IBASIC manual set for additional editing functions.

Selectsthe menu choice displayed directly above each key.
Returnsto the Select an instrument menu.

Returnsto the previous menu level within an instrument menu or escapes from
an input prompt. When you reach the top of an instrument’s menu, pressing
Prev Menu does nothing except to cause a beep.

The display can show a maximum of five menu choices at atime. When there are
more than five menu choices, an arrow appears on the right side of the display.
Press Moreto display the next group of choices. By repeatedly pressing More
you can display all groups of choices. After you have displayed all groups of
choices, pressing Moreagain returnsto the first group of choices.

Recallsthe last command entered from the front panel. After recalling a
command, it can be edited or re-executed. Y ou can recall from a stack of
previously executed commands by repeatedly pressing Recall Prev. When you
reach the bottom of the stack (the last line in the buffer), pressing Recall Prev
does nothing except to cause a beep. Pressing Shift with Recall Prev recallsthe
last SCPI command generated by a menu operation. For example, reading the
time using the menus (SY STEM, TIME, READ) generates and executesthe
SCPI command SYST:TIME?. A recalled command can be executed by
pressing the Return key. Y ou can also edit arecalled command before you
execute it.

Accesses commandsin the opposite order to that of Recall Prev. Pressing Recall
Next does nothing until you have pressed Recall Prev at least twice.

Performs the same function as Prev Menu.

(Right arrow key.) M ovesthe cursor one character space to the right while
leaving charactersintact. Use the right arrow key to scroll displaysthat are
longer than the display size. Pressing Shift followed by the right arrow key
moves the cursor to the end of the line. Pressing CTRL followed by the right
arrow key moves the cursor 4 character spacesto the right.

(Left arrow key.) Movesthe cursor one character space to the left while leaving
charactersintact. Use the left and right arrow keysto scroll displaysthat are
longer than the display size. Pressing Shift followed by the left arrow key moves



the cursor to the beginning of the line. Pressing CTRL followed by the left
arrow key moves the cursor 4 character spacesto the left.

Delete

Erasesthe character at the present cursor position (for user-entered data only).

Back

S Erasesthe character to the left of the cursor (for user-entered data only).

(Clear-to-end key.) Erasesall charactersfrom the present cursor position to the
end of the input line (for user-entered data only). Pressing Shift followed by the
clear-to-end key erasesthe entire line and moves the cursor to the beginning of
theline.

mo
5 2
a

smre Selectsthe upper-case alphabetic characters or the character shown on the top
half of akey. Y ou can either hold down Shift while pressing another key or press
and release Shift and then press another key.

Caps

Look Setsall alphabetic keysto uppercase (capitals); does not affect the other keys.
To return to lowercase, press Caps Lock again.

Instrument Control
Keys

Reset Resets only the selected instrument (equivalent of executing *RST). Reset I nstr
also clearsthe instrument’s front panel and remote input and output buffers.
Reset I nstr isthe only front panel key that can affect an instrument being
operated from remote.

Gloer Clearsthe front panel input and output buffers (remote buffers are not cleared)
of the selected instrument and returnsto the top level of the instrument menu.
Press Clear Instr whenever an instrument is busy, is not responding to front
panel control, or to abort acommand being entered from the front panel.

Other Keys
{} End of line. Entersyour responsesto menu prompts. Executes commands
entered from the front panel keyboard.

CTRL Selects alternate key definitions. Y ou can either hold down CTRL while pressing
another key or pressand release CTRL and then press another key. These
CTRL key sequences provide short-cutsfor some menu key sequences aswell as
additional functions not directly available from dedicated front panel keys. For
acomplete list of all CTRL key sequences see table 3-3in the next chapter.
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In Case of Difficulty

Problem:

Problem Cause/Solution:

Error -113 undefined header error occurs after entering
datain response to a menu prompt.

For some commands used by the menus, the data
entered is appended to a command header. For
example, if you enter "1" asthe port number for adigital
[/O module, the command used is
DIG:HAND1:MODE NONE where HAND1indicates
the port number. If your entry wasinvalid or incorrect,
error -113 occurs.

Following the power-on sequence or system reset the
display shows:

Configuration errors. Select SYSTEM
Press any key to continue_

An unnassigned device (incorrect logical address) was
detected, or the contents of non-volatile memory may
have been lost, If you cycle power or perform system
reset, the display will show the logical address of the
unassigned device. Y ou can also check the logical
addresses using the CONFIG? -- LADD Sbranch of the
System Instrument menu. Refer to Chapter 1 of this
manual for a discussion of logical addresses and
unassigned devices.

The display shows. "instrument in local lockout™.
Menus seem to work but nothing happenswhen | reach
the bottom level or try to execute a command.

The front panel has been locked-out (GPIB local
lockout). Y ou can re-enable menu operation by
cancelling local lockout (from remote) or by cycling
mainframe power.

Display cannot be removed from monitor mode.

Monitor mode was entered from remote
(DISP:MON:STAT ON command) and the front panel
has also been locked out (GPIB local lockout). Either
cancel the local lockout or execute

DISP:MON:STAT OFF (from remote).

Display shows:

Can not connect to instrument
Press any key to continue_

A hardware or software problem has occured in the
instrument preventing it from responding to front panel
control.

After selecting an instrument the display shows:

busy.

The instrument is busy performing an operation. Press
Clear Instr to abort the instrument operations and
allow the front panel to accessthe instrument.

Display shows:

Instrument in use by another display.
Press any key to continue_

The instrument has already been selected from the
Display Terminal Interface. An instrument can only be
“attached” to one display at atime. At the terminal,
return to the “ Select instrument” menu. The instrument
can now be selected from the Front Panel.
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Instrument Menus

System Instrument Menu. .. ... 2-14
SwitchboxXMenu. ... 2-16
Scanning Voltmeter Menu ..., 2-18
Agilent E1326A 51/2 Digit Multimeter Menu............. 2-20
Agilent E1328A 4-Channel D/A Converter Menu. ......... 2-21
Agilent E1330A Quad 8-Bit Digital /O Menu............. 2-22
Agilent E1332A 4-Channel Counter/Totalizer Menu . ... ... 2-24
Agilent E1333A 3-Channel Universal Counter Menu. . .. ... 2-26

Using the Front Panel

This section contains charts showing the structure and content for all front panel
instrument menus. Also shown in the charts are the SCPI or Common
Commands used and descriptions of menu-controlled instrument operations.
This section containsthe following charts:
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Chapter 3

Using the Display Terminal Interface

Using this Chapter

Note

This chapter shows you how to use the Agilent E1300B and Agilent E1301B
Mainframes Display Terminal Interface (terminal interface) to operate
instrumentsin the mainframe. The terminal interface usesthe built-in RS-232
and/or the optional Agilent E1324A Datacomm Module to provide all of the
features of the Agilent E1301B’s front panel, plus comfortable keyboard
position and full screen display. It contains the following sections:

* Terminal Interface Features. ................. ..., 32
o USNgMENUS. . ...t 33
 ExecutingCommands .............ccoiiiiiiiiiiniaaan. 313
* General KeyDescriptions. . . ... 314
» UsingSupported Terminals . ...t 3-16
e UsingOther Terminals . ... .. 319
* InCaseof Difficulty.......... ..o 3-23
o InstrumentMenus ............. i 325

This chapter discusses usingthe display terminal interface. It assumesthat you
have already connected your terminal and configured it to communicate with
your mainframe. For information on connecting and configuring your terminal,
refer to Appendix C in this manual.
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Terminal Interface Figure 3-2 shows atypical terminal interface display with its function labels

Features across the bottom of the screen. The first five function keys (f1 through f5) select
instrument menu choices. Function keys f6 through 8 provide menu control and
accessto utility functions. The tutorialsin this chapter show how to use most of
the menu control and utility function keys. See “General Key Descriptions’ near
the end of this chapter for a complete description of each of these key functions.

~

/UOLTHTR_B : Instrument L abel

+9.,9880AAE +A37
+Z.119864E-881
+5.274897E-881
+5.595874E-881
+4 523773E-A81
+6 . 446466E-881

coQCog

meas-volt?
+9.988888E +837
measvolt?
+39.988888E +837
measvolt?
+1.953125E-8683
meas volt?

+Z .A4731AE+888
abcdef

-113, "Undef ined header'
meas:voltiac? Input Line
+3.621697E-883 V
meas fres?_

Text Output Area

< < CQ

Command EntryLine

Prompt Line

Klm-ﬂ_ rr AR TEMP 2 MORE g & UTILS )

Notes: 1. Example screens are from HP AdvanceLink terminal emulator.
2. Later screen examples are shown compressed (only 4 lines tall)
and may show only part of the screen width.

Figure 3-1. Typical Terminal Interface Display
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Using Menus

Select an instrument._

A System Instrument menu and a variety of other instrument menus (depending
on installed instruments) are available from the terminal interface. These menus
incorporate the most used functions but do not provide accessto the complete
functionality of an instrument. If a particular function isnot available from a
menu, you can type the corresponding Common Command or SCPI command
string and execute it from the terminal interface. See “ Executing Commands’
later in this chapter for more information.

When you select an instrument, you are assigning the terminal interface to that
instrument. This meansthat any menu operations, commands executed or
recalled, errorsdisplayed, etc. pertain only to that instrument. Terminal
interface operation of an instrument isindependent from other instruments and
independent from the remote operation of the instrument. To operate another
instrument from the terminal interface, you must select that instrument.

1 SYSTEM VOLTMTR & SWITCH N IBASIC RARNEZRE @ 3 @G GUTILS

Note: Typical instruments shown. Actual choices depend on installed instrument

A 60-Second Menu
Tutorial

Figure 3-2. "Select an instrument” Menu

Following the power-on sequence or a system reset, the screen shows the Select
an instrument menu (see Figure 3-2). Thismenu allows you to select one of the
instruments listed.

The menu select and menu control function keys (usually labeled 1 - f8 on their
key caps) are defined by eight function labelslocated across the bottom of the
terminal screen. Once you learn how these keys operate, using the menusis easy
(key labels are shown in bold text in this chapter):

To select adisplayed menu choice, pressthe function key (f1 - f5) which
correspondsto the function key label.

* When there are more than five menu choices, function key f6 becomes
labeled MORE. Press M ORE to display the next group of choices. By
repeatedly pressing M ORE you can display all groups of choices. After
you have displayed all groups of choices, pressing MORE again returnsto
the first group of choices.

* Whenever the screen isrequesting information (input prompt) such as
Enter the device'slogcal address, just type the information and press
Return (may be Enter on aterminal emulator).

If you pressed the wrong menu key and do not want to enter the
requested information, you can escape the input prompt and stay at the
same menu level by pressing ESC or PRV_MENU.
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If you make an incorrect entry in response to an input prompt, the
bottom line of the Text Output Areawill show an error message. When
this happens, just select that menu choice again (f1 - f5 keys), re-type the
correct information, and press Return.

* PressPRV_MENU or ESC to return to the previous menu within an
instrument menu or escape from an input prompt. Press SEL_INST to
return to the Select an Instrument menu (see next item). Note that when
you leave an instrument and return later, you return to the same menu
location you were when you left. In addition, any information below the
Text Output Areawill also be re-displayed when you return.

* Inaddition to the instrument menu keys, CLR_INST, RST_INST and
SEL_INST are helpful when operating instruments. These and other
utility keys are accessed by pressing the UTILS key. See “ Executing
Commands’ for information on the RCL _.... keysin this menu.

CLR_INST clearsthe instrument’s terminal interface input and output
buffers (remote buffersare not cleared) and returnsto the top level of
the instrument menu. Press CLR_INST whenever an instrument is busy,
is not responding to terminal interface control, or to abort acommand
being entered from the terminal interface.

RST_INST clearsall terminal interface and remote input and output
buffers and resets the instrument.

SEL_INST returnsyou to the Select an Instrument menu. Note that

SEL_INST isthe key “under” the UTILS key. Y ou can easily return to
the Select an Instrument menu by pressing 8 twice.

4 How to Access the Utility Keys
VOLTMTR_8:
IMONITOR 4 UDC & VAC g OHM [JewiigiRs TEMP & MORE [ 3 UTILS |
VOLTMTR_8:
IRST_INSTACLR_INSTE g JEERRERCL MENUSRCL PREVGRCL NEXTZSEL_INST]
-
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Using the System  The System Instrument menu allows you to:

Instrument Menu Set or read the system GPIB address

» Reset (reboot) the mainframe
» Displaythe logical addresses of installed instruments
» Displayinformation about installed instruments

How to Set or Read the System GPIB Address

Select an instrument._

] SYSTEM #JOLTMTR & SWITCH &H IBASIC

SYSTEM_B:

CONFIG? = HP_IB_ & RS 232 g TIME |

SYSTEM_B:

§ READ 2 SET & g5 |

Enter new GPIB address, press Return
(range= 1 through 30)

SCPI command used:
SYST:COMM:GPIB:ADDR < addr>
SYSTEM_A:

+9
- Typical GPIB address

§ READ 2 SET & g5 |

SCPI command used:
SYST:COMM:GPIB:ADDR?
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How to Reset the System

Select an instrument._

1 SYSTEM VOLTMTR & SWITCH N IBASIC RARNEZRE @ 3 @G GUTILS

SYSTEM_B:

RCONFIG? @ HP_IB_ g RS—232 g TIME [Rciies DATE g MORE [ 3 UTILS

SYSTEM_B:

Press f1 to Reset

Note: The RESET menu selection is equivalent to executing the DIAG:BOOT command which has the same
effect as cycling the mainframe’s power. Pressing RST_INST from the System Instrument menu is the
equivalent to sending the *RST command to the System Instrument.
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How to Display Logical Addresses and Instrument Information

Select an instrument._

] SYSTEM #JOLTMTR & SWITCH &H IBASIC

SYSTEM_B:

CONFIG? = HP_IB & RS—232 5| TIME |

SYSTEM_B:

L LADDS Z DEVICE Y g |

\— Enter device's logical address and press Return for individual

instrument information, or just enter one space and Return, for
information on all intruments.

SYSTEM_B:
(In this case, 8 was entered)

+8,+8,+32,+240
[l LADDS Z DEVICE § g |

Logical address of selected device Instrument name

SYSTEM_B:
+8,+@, +4A95, +65344,-1, +8,REG,A16 , HHAPAAAAAA , HHAAAARAAA , READY, ", ", ", "UOLTMTR
INSTALLED AT SECONDARY ADDR 1"

[l lapps @ DEVICE S o R BNRE 1 PRV MENUZ UTILS

GPIB secondary address

Note: For a description of each field of the instrument information, see
VXI:CONF:DLIS? in the SCPI Command Reference section.
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Using the Other  Theinstrument menusallow you to access the most-used instrument functions
Instrument Menus  Or to monitor an instrument (monitor mode) while it is being controlled from
remote. We'll use the Switchbox menu to show you how to use the instrument
menus. Menus are available for many but not all instruments. See “Instrument
Menus’, later in this chapter, for more information on a particular instrument’s
menu. The Switchbox menu allows you to:

* Open and Close Channels

» Scan Channels

» Display Module Type and Description
» Monitor a Switchbox

* Reset aselected switch module

Selecting the Switchbox  To select the Switchbox, pressthe function key (f1 - f5) correspondsto the label
SWITCH in the “ Select an instrument” menu. (If the “ Select an instrument” menu
isnot being displayed pressUTILSthen SEL_INST.)

Note After you pressthe function key for SWITCH, the screen may show: “ Select
SWITCH at logcal address;_” while the screen labels show two or more logical
addresses. This means more than one Switchbox isinstalled in the mainframe.
To select one of the Switchboxes, pressthe function key for the logical address
key label.

The charts on the following pages show how to use the Switchbox menu. Keep
the following pointsin mind when using the menu:

* The card number identifies a module within the Switchbox. The module
with the lowest logical addressis always card number 01. The module
with the next successive logical addressis card number 02 and so on.

» The @ character isrequired preceding a channel list when executing a
Switchbox command from the terminal interface or remote. When
entering a channel list in response to a menu prompt however, do not
precede it with the @ character. Doing so causes a syntax error.
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How to Open/Close Channels

Switchbox instrument at logical address 32

/ (secondary address = 04)

SUITCH_3Z:

(MONITOR # OPEN & CLOSE g SCAN

SWITCH_3Z: SUITCH_32:

Enter chammel list Enter chammel list

g 2 5 g g 2 5 g

SCPI command used: Enter Channel List and press Return SCPI command used:

OPEN < channel_list> (e.g., 102 for channel 2 on card # 1) CLOSE < channel_list>
- J/
4 )

How to Scan Channels

SUITCH_3Z:

LMONITOR @ OPEN & CLOSE g SCAN

SUITCH_3Z:

ESET_UP_ 2 STEP & g5 |

Press f2 to advance to the next channel in
SWITCH_32: the Scan List (i.e. to trigger the instrument.)

Enter chammel list

1 B

Enter Channel List and press Return
(e.g., 100:115 to scan channels 00 to 15 on cardd # 1)

- J
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SUITCH_3Z:

(HMONITOR @ OPEN g CLOSE g SCAN [P

How to Display Module Type , Description, or Reset Module

1 S G

SUITCH_3Z:

! TYPE? 2z DESCR? § RESET g |

SUITCH_3Z:

Enter card number

g 4 5 & |

Enter Card Number and press Return

|

HEWLETT-PACKARD, E1345A,8,A .63 .00
[l TYPE7 7 DESCR? & RESET g |

SUITCH_3Z:

SCPI command used:
SYST:CTYP? < card_number>

SUITCH_3Z:

Enter card number

g 4 5 & |

SUITCH_3Z:

Enter card number

8 4 5 & |

Enter Card Number and press Return

SCPI command used:
SYST:CPON < card_number>

SUITCH_3Z:

Enter Card Number and press Return

|

"16 Channel Relay Mux"

SCPI command used:

I TYPE? r4 DESCR? m- SYST:CDES? < card_number>

-
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How to Select Monitor Mode

SUITCH_3Z:

LMONITOR # OPEN & CLOSE g SCAN

SUITCH_3Z:

Enter card number or AUTO

g 4 5 & |

|

Enter Card Number or type
AUTO and press Return

|

SWITCH_3Z:
G}.a“ : r ) r ) r ) r ) r ) r ) r ) r ) r ) r ) Ll r ) Ll
mon card 1

1 B - B

SCPI commands used:
DISP:MON:CARD < card_number>
DISP:MON:STAT ON

Monitor Mode  Monitor mode displays the status of an instrument while it is being controlled
from remote. M onitor mode is useful for debugging programs. Y ou can place an
instrument in monitor mode using terminal interface menus, or by executing the
DISP:MON:STAT ON command from the terminal interface. Pressing most
terminal interface keyswill automatically exit monitor mode and return to the
instrument menu. However, you can use the left and right arrow keysin monitor
mode to view long displays.

Using the Display Terminal Interface 3-11



Note Enabling monitor mode slowsinstrument operations. If the timing or speed of
instrument operationsiscritical (such as making multimeter readingsat a
precise time interval), you should not use monitor mode.

Table 3-1 showsthe status annunciators that may appear in the bottom line of
the screen in monitor mode. Some instruments also have device-specific
annunciators (see the plug-in module manual for more information).

Table 3-1. Monitor Mode Display Annunciators

Annunciator Description
mon The instrument isin monitor mode
bsy The instrument is executing a command
err Anerror hasoccurred (see “Reading Error
M essages’ below)
srq A service request has occurred

Reading Error Messages  Whenever the screen is showing the err annunciator, an error has occurred for
the instrument being monitored. Y ou can read the error message, although
doing so cancels monitor mode. To read an error message, type the following
SCPI command (followed by the Return key):

SYST:ERR?

The error message will be displayed in the bottom line of the Text Ouput Area.
To seeif another error waslogged, repeat the above command by pressing
UTILS, RCL_PREYV, then Return.

After you have read all the error messages, executing the SY ST:ERR?
command causesthe screen to show: + 0 No error. After reading the error
message(s), pressflto return to monitor mode.
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Executing
Commands

Note

Editing

From the terminal interface, you can type and execute | EEE 488.2 Common
Commands and SCPI Commandsfor the instrument presently selected by the
Select an instrument menu. (However, you cannot execute a command when the
screen isrequesting that you input information.) Thisis particularly useful for
accessing functions not available in an instrument’s menu. For example, the
System Instrument contains a Pacer that can be programmed to output a square
wave signal on the mainframe’s Pacer Out port. From the System Instrument
menu, you can program the Pacer to output 10 square wave cycleswith a period
of 1 second each by typing the following commands and pressing Return after
each command (see Chapter 3 for more information on the Pacer).

SOUR:PULS:COUN 10
SOUR:PULS:PER 1
TRIG:SOUR IMM
INIT:IMM

Asanother example, after selecting the Switchbox, suppose you must set up and
execute a scan list with automatic advance (automatic advance is not available
from the menu). Y ou can do this by typing the following command string and
pressing Retur n (notice that by linking the commands together with a semicolon
and colon you need press Return only once).

TRIG:SOUR IMM;:SCAN (@100:105);:INIT

The screen editing keys (shown on the following page) allow you to edit
user-entered data or commands. When editing, the screen isin insert mode.
That is, typed characterswill be inserted into the string at the present cursor
position.

The key labels shown are found on all HP terminals (except HP terminals
supporting ANSI terminal protocol). See “Using Supported Terminals’ for
equivalent key functions on your terminal.
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General Key
Descriptions

Menu and Menu
Control Keys

fl through 5

PRV_MENU

UTILS ——— |RCL_PREV

UTILS —— | RCL_NEXT

UTILS —— |RCL_MENU

Editing Keys

This section explainsthe function of each of the terminal interface’s menu, menu
control, and editing keys. If akeyisnot functional in a particular situation,
pressing that key does nothing except to cause a beep.

L abel menu choices for corresponding function keys.
Returnsto the Select an instrument menu.

Returnsto the previous menu level within an instrument menu or escapes from
an input prompt. When you reach the top of an instrument’s menu, the
PRV_MENU label disappears.

The screen can show a maximum of five menu choices at atime. When there are
more than five menu choices, function key f6 becomes labeled MORE. Press
MORE to display the next group of choices. By repeatedly pressing M ORE you
can display all groups of choices. After you have displayed all groups of choices,
pressing MORE again returnsto the first group of choices.

Recallsthe last command entered from the terminal interface. After recallinga
command, it can be edited or re-executed. Y ou can recall from a stack of
previously executed commands by repeatedly pressing RCL_PREV. When you
reach the bottom of the stack (the last line in the buffer), pressng RCL_PREV
does nothing except to cause a beep.

Accesses commandsin the opposite order to that of RCL_PREV. Pressing
RCL_NEXT does nothing until you have pressed RCL_PREV at least twice.

Recallsthe last SCPI command generated by a menu operation. For example,
reading the time using the menus (SY STEM, TIME, READ) generates and
executesthe SCPI command SYST:TIME?. A recalled command can be
executed by pressing the Return key. Y ou can also edit arecalled command
before you execute it.

Performsthe same function asPRV_MENU.

(Right arrow key.) Movesthe cursor one character space to the right while
leaving charactersintact.

(Left arrow key.) Movesthe cursor one character space to the left while leaving
charactersintact.

Erasesthe character at the present cursor position (for user-entered data only).
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Back
Space

Clr—&
End

Instrument Control
Keys

ons ] — [FSinsT]

(US| — [GRmsT]

Other Keys

CTRL

Erasesthe character to the left of the cursor (for user-entered data only).

(Clear-to-end key.) Erasesall charactersfrom the present cursor position to the
end of the input line (for user-entered data only).

Selectsthe upper-case alphabetic characters or the character shown on the top
half of akey.

Setsall alphabetic keysto uppercase (capitals); does not affect the other keys.
To return to lowercase, press Caps Lock again.

Resets only the selected instrument (equivalent of executing*RST). RST_INST
also clearsthe instrument’sterminal interface and remote input and output
buffers. RST_INST isthe only terminal interface key that can affect an
instrument being operated from remote.

Clearsthe terminal interface input and output buffers (remote buffers are not
cleared) of the selected instrument and returnsto the top level of the instrument
menu. Press CLR_INST whenever an instrument is busy, is not responding to
terminal interface control, or to abort a command being entered from the
terminal interface.

End of line. Entersyour responsesto menu prompts. Executes commands
entered from the terminal keyboard (may be labeled Enter on your terminal
emulator).

Selects alternate key definitions. These CTRL key sequences provide short-cuts
to some of the menu sequences and also provide some functions not directly
available from dedicated terminal keys. Some alternate key definitions are:

CTRL R = Instrument Reset
CTRL C= Clear Instrument
CTRL D = Sdect aninstrument menu.

For acomplete list of all CTRL Sequences, see Table 3-3in this chapter. Users
of the optional IBASIC interpreter should refer to their IBAS C manual set for
additional editing functions.
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Using Supported The Display Terminal Interface supports several popular terminal brands and
Terminals models. This chapter will show you how to access all of the terminal interface
functions described previously using your supported terminal.

The Supported Thefollowing list names the supported terminals and shows where to go for
Terminals moreinformation. If your terminal isn't named in thislist, see “Using Other

Terminals’ in the next section.

* HP700/92
* HP700/94

Menu tutorial
Menu tutorial

o HP700/22 ... .
* HP 700/43and WY SE WY -30C

See page 3-17
See page 3-19

The keyboard guides provided for the listed terminals may be removed or
copied, and placed near your keyboard while you go through the menu tutorial

sections.
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Using the HP 700/22  TheHP 700/22 terminal emulatesthe DEC® VT100° or VT220® terminals.
Some functions of the Display Terminal Interface have been mapped into keys
with other labels. A keyboard map isprovided for each of the emulation models.
U se these keyboard mapsto help locate the terminal interface functions.

VT100® Key Map  The symbols shown in the upper left corner of key each are now mapped with
the function labeled in the center of each key.

A N\ A A
PF1 PF2 PF3 Pra
1 2 f3 f4
N J |\ J |\ J |\ J/
{ \ { \ 4 3\ ( \
7 8 9 -
5 6 f7 8
\. J \. J . J . J
{ N\ { N\ { 3\ 4 \
4 5 6 ,
Roll Next Insert Delete
Up Page Line Char
|\ J |\ J |\ J . J
( N\ 4 N\ 4 N\ 4
1 2 3 ENTER
Roll Prev Delete
Down Page Line
|\ J |\ J |\ J
Return
(5 N (. A
RCL_PREV Clear
Line
\. J \. J . J

E1405-DL VT100

Selecting VT100® Mode  To usethe HP 700/22 in VT100® mode, pressthe Set-Up key and set the
following configuration:

Fields Value
Terminal Mode EM 100, 7 bit Ctrls
Columns 80
EM100ID EM100
Inhibit Auto Wrap YES
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vT220® Key Map  The function keysthat are normally labeled f6 through f14 are now labeled:

DTS 05 05 € T 3 0 €

Note Because the HP 700/22 keyboard has nine function keysin the center of the
keyboard, f4 is mapped twice

The symbols shown in the upper left corner of key each are now mapped with
the function labeled in the center of each key.

Select Insert—Here Remove

Delete Insert Delete

Line Line Char
\ J J Y,

( N ( N ( )
Find 8 9

Clear— Prev Next

End Screen Screen
\. J \ J J

pinc

E1405-DL V1220

Selecting vT220® Mode  To usethe HP 700/22 in VT220® mode, pressthe Set-Up key and set the
following configuration:

Fields Value
Terminal Mode EM200, 7 bit Ctrls
Columns 80
EM100ID EM220
Inhibit Auto Wrap YES
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Using the WYSE"

WY-30U

with the WY s~ wy-300 terminal, some functions of the Display Terminal
Interface have been assigned to keyswith other labels. U se this keyboard map to
help locate these functions.

The symbols shown in the upper left corner of key each are now mapped with
the function labeled in the center of each key.

e N\ (7 N\ ™

(f1 ) (2 F3 Fe
175 | [ r2/56 | | £3/67 | | F4/18

& J/ & J . J (. J

e N\ N\ N\ ™

7 8 9 -

not Delete Clear— not
used Char End used
. J . J \_ J (& J
{ Y 4 N\ 4 N\ 'd N\
4 5 6 ,
Insert Delete Clear not

Line Line Screen used
. J \ J/ \ J/ (. J/

( 1 (2 ) (: 1 (enter
not Copy Page
used Pri Up
. J . J \_ J I']Of
(O N\ . \ used
Print Page Page
. J &DOWHJ | J

E1405-DL WY30

Where two function key labels are shown, the one following the /" character is
accessed by pressing and holding the CTRL key while pressing the desired
function key (e.g. to accessthe f6 function, press CTRL-f2/f6).

Using Other
Terminals

This section discusses using terminals which are not on the Supported Terminals
list. Primarily this section isto help you use terminals which do not provide
programmable soft keys (function keys). Without this capability, a terminal can
not accessthe Display Terminal Interface’s menus. Instead, the terminal
interface provides a set of Terminal Interface Commands which allow you to
select instruments by name or logical address. Once selected, you can type
Common Commands or SCPI commandsto the instrument. In addition,
keyboard accessible control codes provide display control for terminals which
may not have keys dedicated to those functions.
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What “Not Supported”  Srictly speaking, aterminal isnot supported if it has not been rigorousdly tested
Means  Withthe Display Terminal Interface. There are several HP terminals which may
be compatible with the terminal interface. Terminals such asthe
DEC® vT100®, DEC® vT220®, and WY SE® WY -50[ or emulations of these
may also work properly with the terminal interface. If you have one of these
terminals, tryit. Hereisalist of terminalsyou should try.

HP 2392A

HP 239%4A

DEC® vT100®

DEC® vT220°

WY SE® Wy -500]

HP AdvanceLink terminal emulation software (configure asHP 2392A)

Testing Terminals for  Hereishow you test an unsupported terminal for compatibility with the Display
Compatibility ~ Terminal Interface:

1. Connect your terminal and configure its communication parametersto
match the mainframe’s serial interface (see Appendix C)

2. With your terminal turned on and set to “remote mode”, turn on the
mainframe. After the mainframe power-on self-test, the display interface
sends sequences of charactersto your terminal which should cause it to
return itsidentification. If the terminal 1D matchesonein alist kept by
the terminal interface, it will send character sequencesto program the
function keys and their labels.

3. If you now see the “ Select an instrument” prompt and the “ Select an
instrument” menu labels, your terminal isready to try. Go to the
beginning of this chapter and try the menus.

4. 1f you see only the “ Select an instrument” prompt without the “ Select an
instrument” menu labels, your terminal did not return arecognized ID.
To set the terminal type manually, type the Terminal I1nterface Command:

ST HP (followed by Return for HP terminals)

ST VT10C())r(f0IIowed by Return for vT100° emulators)
ST W228r(followed by Return for vT220° emulators)
ST WYSIggO (followed by Return for wy-30% emulators)
ST WYSIggO (followed by Return for WY -5000 emulators)

NOTE Y ou can type "ST" without arguments at the "Select an Instrument” menu. The
display terminal will attempt to identify the terminal that is connected. Thisis
particularly useful if you are hooking aterminal to a system which already has
power, since you do not need to cycle power and wait for the system to reboot.
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Using a Terminal
Without Menus

Selecting Instruments

SI

SA

If you now see the “ Select an instrument” menu labels:

Go to the beginning of this chapter and try the menus.
or
Turn the mainframe off and then on again.

Y ou can still control instrumentsinstalled in your mainframe without using the
terminal interface menus. In this case you will send Common Commands and
SCPI commandsto your instruments by typing them on your terminal keyboard,
or through a computer interface.

To send commandsto, and receive responses from an instrument, you must first
select that instrument. Two commands are provided to select instruments. They
are; Sl (Select Instrument), and SA (Select Address). These commands only
work from the “ Select an instrument” prompt. The commands can be typed in
upper case or lower case.

Sl selects an instrument by its name, exactly asit would appear in the “ Select an
instrument” menu (see Table 3-2). If your mainframe has more than one
instrument with the same name, follow the name with a comma (,) and the
desired instrument’slogical address. Here are some examples of S| commands:

si voltmtr (selectsa voltmeter instrument)

si switch (selects a switchbox instrument)

S| SWITCH (same as above)

si switch,16 (selects switchbox at logical address 16)

Table 3-2. Instrument Names for the SI Command

Menu Name I nstrument
SYSTEM The System Instrument (built-in to the mainframe)
VOLTMTR Agilent E1326A Standalone, or Agilent E1326A
Scanning Voltmeter M odules
SWITCH Switchbox composed of one or more Agilent
Multiplexer Modules
DIG_1/O0 Agilent E1330A Quad 8-Bit Digital Input/Output
Module
IBASIC Optional IBASIC interpreter
COUNTER Agilent E1332A 4-Channel Counter/Totalizer, or
Agilent E1333A Universal Counter Modules
D/A Agilent E1328A Digital to Analog Converter
Module

SA selectsan instrument by itslogical address. For multiple module
instruments, use the logical address of the first module in the instrument. For
example; SA 8 selectsthe instrument at logical address 8. When you have
selected an instrument, the terminal interface will respond with an instrument
prompt which isthe instrument’s menu name followed by itslogical address
(e.0. VOLTMTR_8).
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Returning to the “Select an
Instrument” Prompt

Control Sequences for
Terminal Interface Functions

To get alist of the logical addresses used in your mainframe, send the SCPI

command VXI:CONF:DLAD? to the System Instrument. Then to determine
what instrument is at each logical address, send the command
VXI:CONF:DLIS?n for each logical addressin the list (where nisalogical

address).

To returnto the “ Select an instrument” prompt, pressand hold the CTRL key

then pressD.

The terminal interface providesthe keyboard control sequenceslisted in Table
3-3. These can be thought of as keyboard short-cutsfor compatible terminals
(those which provide menu capability). Only those functionsin the table which
are shaded, operate for “UNKNOWN?” terminal types (those which do not
support menus). An “UNKNOWN” terminal type has very limited editing
capability. It will not support the EDIT mode for the optional IBASIC
interpreter. In the following table, T = IBASIC only, ¥ = Front Panel only.

Table 3-3. Control Sequence Functions

Del char Delete character at the cursor position CTRL-X
Clr —end Clearsline from cursor position to end of line CTRL-L
Clear line Clearsline regardless of cursor position CTRL-U
Insert line 1 Insertsablank line at the cursor position CTRL-O
Deleteline T 1 | Deletesthe line at the current cursor position | CTRL-DEL
End of line Move cursor to the end of current line CTRL-Z
Sart of line M ove cursor to the beginning of current line CTRL-A
Return Terminates user entry CTRL-M
RCL_MENU | Recallsthe last command executed viathe CTRL-W
menu keys
RCL_PREV Recallsthe last several commands executed CTRL-F
via user input
RCL_NEXT | After RCL_PREV, RCL_NEXT may be CTRL-B
used to move forward through the recalled
commands
SEL_INST Return to “ Select an instrument” menu CTRL-D
CLR_INST Clear instrument’sinput and output buffers CTRL-C
RST_INST Like CLR_INST plusclears CTRL-R
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In Case of Difficulty

Problem:

Problem Cause/Solution:

Error -113 undefined header error occurs after
entering data in response to a menu prompt.

For some commands used by the menus, the data
entered is appended to a command header. For
example, if you enter "1" asthe port number for adigital
[/O module, the command used is
DIG:HAND1:MODE NONE where HAND1indicates
the port number. If your entry wasinvalid or incorrect,
error -113 occurs.

Following the power-on sequence or system reset the
display shows:

Configuration errors. Select SYSTEM
Press any key to continue_

An unnassigned device (incorrect logical address) was
detected, or the contents of non-volatile memory may
have been lost, If you cycle power or perform system
reset, the display will show the logical address of the
unassigned device. Y ou can also check the logical
addresses using the CONFIG? -- LADD Sbranch of the
System Instrument menu. Refer to Chapter 1 of this
manual for a discussion of logical addresses and
unassigned devices.

The display shows. "instrument in local lockout™.
Menus seem to work but nothing happenswhen | reach
the bottom level or try to execute a command.

The terminal interface has been locked-out (GPIB local
lockout). Y ou can re-enable menu operation by
cancelling local lockout (from remote) or by cycling
mainframe power.

Display cannot be removed from monitor mode.

M onitor mode was entered from remote
(DISP:MON:STAT ON command) and the terminal
interface has also been locked out (GPIB local
lockout). Either cancel the local lockout or execute
DISP:MON:STAT OFF (from remote).

Display shows:

Can not connect to instrument
Press any key to continue._

A hardware or software problem has occured in the
instrument preventing it from responding to terminal
interface control.

After selecting an instrument the display shows:

"busy".

The instrument is busy performing an operation. Press
Clear Instr to abort the instrument operations and
allow the terminal interface to access the instrument.

Display shows:

Instrument in use by another display.
Press any key to continue_

The instrument has already been selected from the
Front Panel. An instrument can only be “attached” to
one display at atime. At the Front Panel, press Select
Instr. The instrument can now be selected from the
terminal interface.
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Notes
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Instrument Menus This section contains charts showing the structure and content for all terminal
interface instrument menus. Also shown in the charts are the SCPI or Common
Commands used and descriptions of menu-controlled instrument operations.
This section containsthe following charts:

e SyseminstrumentMenu. ... 3-26
o SwitchboxMenu.............. 3-28
e ScanningVoltmeterMenu .............. ... L, 3-30
» Agilent E1326A 51/2 Digit Multimeter Menu............. 332
» Agilent E1328A 4-Channel D/A Converter Menu.......... 333
» Agilent E1330A Quad 8-Bit Digital /O Menu. ............ 334
» Agilent E1332A 4-Channel Counter/Totalizer Menu . ... ... 3-36
» Agilent E1333A 3-Channel Universal Counter Menu. . .. ... 3-38
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Chapter 4

Using the Mainframe

Using this Chapter

This chapter shows how to use the mainframe’s Pacer function, how to change
the primary GPIB address, and how to synchronize internal and external
instruments using the mainframe’s Event In and Trigger Out ports. This chapter
also discusses how mainframe memory isused by installed instruments. Where
possible, examples show only the command string sent to the instrument (no
information about a computer language or interface is shown). Examples that
require showing a computer language are written for HP 9000 Series 200/300
Computersusing BASIC language and the GPIB interface. This chapter
containsthe following sections:

o UsingthePacer. ... ... 4-1
» Changingthe Primary GPIB Address. .................... 4-3
» Synchronizing Internal and External Instruments........... 4-3
* MainframeDataMemory. ..., 4-6

Using the Pacer

The Pacer generates a square wave signal on the mainframe’s rear panel Pacer
Out connecter. The signal levelsare standard TTL levels (OV to 5V). The Pacer
signal can be used to trigger or pace external equipment such as scannersor
voltmeters. Figure 4-1 shows a single cycle of the Pacer output with a specified
period of 1 second.

The following SCPI commands control the Pacer:

+5V

(Pacer off
level=0V)

Qv

%7@.5 S@C% 2.5 S@Cﬂ

%‘ Specified Square Wave Period -%

= 1 second
E1300A F.3. 1

Figure 4-1. Pacer Out Square Wave
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Pacer Trigger States

4-2 Using the Mainframe

» SOUR:PULS.COUN setsthe number of Pacer cycles. Specify from 1to
8388607 cycles or specify INF for a continuous output.

* SOUR:PULSPER setsthe period of each Pacer cycle. Y ou can specify
periods from 500nsto 8.3 seconds.

* TRIG:SOUR setsthe trigger source. The Pacer signal is output whenever
the trigger event occurs (specified by the TRIG:SOUR command) and
the INIT:IMM command has been executed.

Example: Pacing an External Scanner Thisexample paces an external scanner
connected to the mainframe’s Pacer Out port. Each negative-going transition of
the square wave advancesto the next channel in the scanner’s channel list. In
this example, the Pacer outputs 10 periods of 1 second each.

ABORT Set Pacer trigger system to Idle
State
SOUR:PULS:COUN 10 Configure Pacer for 10 cycles

Square wave period = 1 second

Trigger Pacer (when INIT is
executed)

Place Pacer in Wait for Trigger
State

SOURPULS:PER 1
TRIG:SOUR IMM

INIT:IMM

Example: Continuous Pacer Out Signal This example generates a continuous
signal with a period of 250ms. The signal will begin when the trigger event
(EXT) occurs (a hegative-going transition on the mainframe’s Event In
connector).

ABORT Set Pacer trigger system to Idle
State

SOUR:PULS:COUN INF Configure Pacer for continuous
output

SOUR:PULS:PER 250E-3 Square wave period = 250
milliseconds

Trigger Pacer on external signal

Place Pacer in Wait for Trigger
State

TRIG:SOUR EXT
INIT:IMM

Figure 4-2 showsthat the Pacer’strigger system hasan ldle State, a Wait for
Trigger State, and a Pacer Action State. When you apply power, reset the
system, or execute the ABORT command, the trigger system goesto the Idle
State. Y ou can configure the Pacer (SOU Rce subsystem) and specify the trigger
source (TRIG:SOUR command) while in the Idle State. Executing the
INIT:IMM command places the Pacer in the Wait for Trigger State. Now when
the trigger event occurs, the Pacer will move to the Pacer Action State and begin
outputting the specified number of square wave cycles. Once the Pacer has
begun outputting, the trigger system returnsto the Idle State.



Power—on, ABORT,
fdle State XRST, DIAG: BOOT

INITiatel: IMMediate]

Wait for Trigger
State

Trigger received

Pacer Action |

Figure 4-2. Pacer Trigger States

E1300A F 3 2

Changing the
Primary GPIB
Address

Y ou can set the mainframe’s primary GPIB addressto any integer value
between 0 and 30. The addressis set to 9 at the factory. (See Chapter 2 for
instructions on setting/reading the GPIB address from the front panel.) The
following command sets the mainframe’s primary GPIB addressto 12.

SYST:COMM:GPIB:ADDR 12

Synchronizing
Internal and
External
Instruments

The mainframe’s Trig Out and Event In ports allow you to synchronize external
equipment to instruments operating within the mainframe. The Trig Out port
allows an instrument in the mainframe to output a negative-going pulse to
indicate the occurrence of some event such asa multiplexer channel closure.
The signal levelsare standard TTL (OV to 5V). You direct the pulse from the
appropriate instrument to the Trig Out port by sendingthe OUTP:STAT ON
command to that instrument.

The Event In port allows an instrument in the mainframe to be armed or
triggered from an external negative-going signal. The signal levels are standard
TTL (OV to 5V). Send the ARM:SOUR:EXT command or the
TRIG:SOUR:EXT command to an instrument to direct the signal on the Event
In port to that instrument.

The following examples use an external Agilent 3457A Multimeter and an
internal Agilent E1345A 16-Channel Multiplexer to demonstrate the use of the
Trig Out and Event In ports.
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Example: Synchronizing an Internal Instrument to an External I nstrument
This example uses the mainframe’s Trig Out and Event In portsto synchronize
an external multimeter to a multiplexer installed in the mainframe. Connections
are shown in Figure 4-3. The multimeter’s Voltmeter Complete port outputsa
pulse whenever the multimeter hasfinished areading. The multimeter’s
External Trigger port allowsthe multimeter to be triggered by a negative going
TTL pulse. Since the synchronization isindependent of the GPIB bus and the
computer, readings must be stored in the multimeter’s reading memory. The
sequence of operation is:

1. INIT (line 50) closes channel number 100.

2. The channel closure causes a pulse on Trig Out which triggersthe
multimeter to take a reading.

3. When the reading is complete it is stored in multimeter memory and the
multimeter outputsa pulse on its Voltmeter Complete port. Thissignals
the multiplexer to advance to the next channel in the scan list.

4. Seps2and 3arerepeated until all channels have been scanned and
readings taken.

10 OUTPUT 722;"TRIG EXT;DCV;MEM FIFO"

Set multimeter to external trigger, DC volts, enable reading
memory

20 OUTPUT 70914;"OUTP ON" Enable TrigOut port

30 OUTPUT 70914;"TRIG:SOUR EXT"  Set multiplexer to advance scan
on external signal

40 OUTPUT 70914;"SCAN (@100:115)" Specify scan list (channels 100
to 115)

50 OUTPUT 70914;"INIT" Closefirst channd (starts
scanning cycle)

60 END

Example: Synchronizing Internal/External I1nstruments and the Computer This
example uses the mainframe’s Trig Out port to synchronize an external

MULTIPLEXER MODULE

MULTIMETER INPUT
: 3457A MULTIMETER
(oo 5

=

E E1300/E1301 MAINFRAME

|

+5v
VOLYMETER EXTERNAL
CONPLETE TRIGGER
\ +5V
5V Max 5V Max 5y Max

E1300A F. 3.3
Figure 4-3. Synchronizing Internal/External Instruments
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multimeter to an internal multiplexer. Connections are shown in Figure 4-4. This
method synchronizesthe computer to the instruments and relieson the
computer to enter each reading and advance to the next channel in the scan list.
The sequence of operation is:

1. INIT (line 50) closes channel number 100.

2. The channel closure causes a pulse on Trig Out which triggersthe
multimeter to take a reading.

3. When the reading is complete it is sent to the computer (lines 60 to 80).

4. The computer sends Group Execute Trigger to the multiplexer (line 90);
thisadvancesto the next channel in the scan list.

5. Seps2through 4 are repeated until all channels have been scanned and

readings taken.
10 OUTPUT 722;"TRIG EXT;DCV"

Set multimeter to external trigger, DC voltage measurements
20 OUTPUT 70914;"OUTP ON" Enable TrigOut port
30 OUTPUT 70914;"TRIG:SOUR BUS"

Set multiplexer to advance scan on Group Execute Trigger or

*TRG

40 OUTPUT 70914;"SCAN (@100:115)" Specify scan list (channels 100
to 115)

50 OUTPUT 70914;"INIT" Closefirst channd (starts
scanning cycle)

60 FORI= 1TO 16 L oop through followinglines
16 times

70 ENTER 722;A Enter reading (computer waits
until readingtaken & received)

80 PRINTA Print reading

90 TRIGGER 70914 Trigger multiplexer; advances
to next channel

100 NEXT |

110 END
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MULTIPLEXER MODULE #1
MULTIPLEXER MODULE #2

E E1300/81301 MAINFRAM

W

MULTIMETER INPUT

8] 3457A MULTIMETER

Event In Pacer Out Trig Out

Q o +5V
5V Max 5V Max 5Y Max
ov— u

VOLTMETER EXTERNAL
COMPLETE TRIGGER

75KIG F.3.5

Figure 4-4. Synchronizing Internal/External Instruments and Computer

Mainframe Data
Memory

Using Mainframe Data
Memory

4-6 Using the Mainframe

When power isapplied or the system rebooted (DIAG:BOOT command),
mainframe memory is automatically configured to provide a predefined amount
of memory for any installed instrumentsthat require memory space. For
example, each multimeter instrument within the mainframe is allocated enough
memory to store 100 readings.

Mainframe memory is also automatically re-allocated upon demand while
programming. For example, if greater than 100 readings are requested for a
multimeter, the mainframe computes the amount of memory required for these
extrareadings. If enough memory space is available, an additional amount is
allocated to the multimeter and the readings are stored. If enough memory is
not available, an error message occurs and the command is aborted. The
memory allocated to an instrument above the initial power-on amount remains
dedicated to that instrument until that instrument isreset (*RST command) or
until power is cycled. Once de-allocated, the memory is available to other
instruments.

Commandsthat generate data and do not have a question mark (?) in their
syntax store the data in mainframe memory. Faster instrument reading rates are
possible when using reading memory versus sending data directly to an external
computer. Storing readings in memory can also help to ensure that the period
between paced readings is maintained at a constant value. When instrument
dataisstored in memory, it overwrites any data previously stored by that
instrument. Y ou can retrieve data stored in mainframe memory using the
FETCh? command.
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Example: Storing and Retrieving Data From Mainframe Memory. This
example shows how to use mainframe memory to store 15 readings made using
an Agilent E1326A Multimeter. After the readings are stored, they are retrieved
by the computer and displayed.

10 REAL OHM_RGS(1:15) Create computer array for 15
readings

20 OUTPUT 70903;"CONF:FRES (@105:109)"

Configure multimeter for 4-wire
resistance, scan channegls 105 -

109
30 OUTPUT 70903;"RES:OCOM ON" Enable offset compensation
40 OUTPUT 70903;"TRIG:COUN 3" Cyclethrough scan list 3times
50 OUTPUT 70903;"INIT" Trigger multimeter, store the
readings in mainframe memory
60 OUTPUT 70903;"FETCH?" Get readings from mainframe
memory
70 ENTER 70903;0HM_RGS(*) Enter readings into computer
80 PRINT OHM_RGS (*) Display readings on computer

90 END

Non-Volatile User
Memory

Allocating a User
Memory Segment

Note:
IBASIC Users

Locating the NRAM
segment

The System Instrument provides a way to allocate a segment of its non-volatile
memory for storage and retrieval of user data. The structure and content of the
data you store in thismemory segment is up to you. The commands provided for
data access merely store or retrieve a specified number of bytes. Commands for
allocating and accessing the memory segment are implemented by the System
Instrument (logical address, and GPIB secondary address 0).

The SCPI command DIAGnostic.NRAM:CREate < size> isused to allocate a
segment of User non-volatile RAM. The ammount of memory allocated is
controlled by the size parameter. The DIAG:NRAM :CRE command informs
the system of your request for aUser RAM segment. The segment in not
allocated until the systemisreset (DIAG:BOOT command, or RESET from the
front panel). Once the NRAM segment is allocated, you can consider it part of
your System Instrument’s configuration. It will remain through power
interruptions and system resets. Only the DIAG:BOOT:COLD , or
DIAG:NRAM:CRE 0 commands can de-allocate the NRAM segment.

Allocating an NRAM segment will de-allocate a previously allocated RD 1Sk
segment. To include both types; allocate them both before areset, or allocate
the NRAM segment, reset the system, then allocate the RD 1Sk segment and
again reset the system.

Since the system decides where in memory to locate the NRAM segment, you
must execute the DIAG:NRAM:ADDRess? query to determine its starting
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address. Y ou will then know the starting address, and (from the
...NRAM:CRE < size= command) the length of the NRAM segment.

Example: Allocating an NRAM segment and locatingit. This example shows
how to allocate a small 128 byte NRAM segment. In addition, it shows how to
determine the starting address of that segment.

define variables
10 REAL Addr,Size
128 byte NRAM segment
20 OUTPUT 70900;"DIAG:NRAM:CRE 128"
reset the system
30 OUTPUT 70900;"DIAG:BOOT"
allow timefor reset to begn
40 WAITS
wait for self-test to complete
50 ON TIMEOUT 7,.1 GOTO Complete
60 Complete:B= SPOLL(70900)
query startingaddr
70 OUTPUT 70900;"DIAG:NRAM:ADDR?"
enter startingaddr
80 ENTER 70900;Addr
print it
90 PRINT USING "31X,"Addr= ",8D";Addr
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Using :DOWNIoad and
:UPload? to Access
Data

Caution

Data Formats for
:DOWNIoad

The command DIAG:DOWNIload < address> ,< data_block> isused to store
datainto the NRAM segment. The command

DIAG:UPLoad? < address> ,< hyte count> isused to retrieve datafrom the
NRAM segment. The address parameter in ...DOWNIoad and ...UPL oad? can
specify any address within the capability of the System Instrument’s control
processor. The system does not restrict you from storing or retrieving data which
isoutside of the NRAM segment.

This capability to store (DOWNIoad) data to any location in mainframe memory
means that you could inadvertently change the contents of memory being used
by the mainframe control processor. Thiswill occur if:
» you specify a starting addressfor DOWNIoad which isoutside the
NRAM segment
» you specify a starting address for DOWNIload which isinside the NRAM
segment, but the data block you send extends past the end of the NRAM
segment.
If either of these occur, operation of the mainframe will be disrupted. To restore
operation:
1. turn the mainframe off and then back on.
2. while the mainframe is* Testing ROM”, pressthe Reset Instr button on
the front panel or, for terminal users, pressthe CTRL and R keys.
This operation isthe same as executing DIAG:BOOT:COLD

Data stored into NRAM using :DOWNIload can be sent in either Definite, or
Indefinite Length Arbitrary Block Program D ata formats (see Parameter Types
in the beginning of Chapter 5). The Definite Length block format is
recommended since the format includes a data length count which positively
terminates the :DOWNIload command when that count isreached. If the
Indefinite Length format’s termination sequence (< newline> with END) isnot
received correctly, commands sent after the :DOWNIoad command will be
interpreted as more data and sent to memory, possibly overwriting system
memory and disrupting mainframe operation.

The following example program will use the small NRAM segment created in
the previous example. It will show how to store and retrieve:

e 64 ASCII characters
» thirty-two, 8 bit data bytes
» gSixteen, 16 bit data words
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Example: Storing and Retrieving data using DOWNIoad and UPL oad.

define variables for DOWNIoad and UPL oad
90 DIM Chars$[64],Chars_back$[80]

100 INTEGER Words(1:16),Bytes(1:32),Words_back(1:16),
Bytes_back(1:32)

create string of characters

110 Chars$= "1234567890123456789012345678901234567890
123456789012345678901234"

create array of 16 bit data words
120 FORI=1TO 16
130 Words(l)= 32700+ |
140 NEXTI
create array of 8 bit data bytes
150 FORI=1TO 32
160 Bytes(l)= 63+ |
170 NEXTI
DOWNIoad 16 wordsto NRAM segment

180 OUTPUT 70900 USING ""DIAG:DOWN "',8D,"™ # 232", 16(W)";
Addr+ 96,Words(*)

DOWNIload 32 bytesto NRAM segment

190 OUTPUT 70900 USING ""'DIAG:DOWN ",8D,"™ # 232",32(B)";
Addr+ 64,Bytes(*)

Download 64 charactersto NRAM segment

200 OUTPUT 70900 USING ""DIAG:DOWN "™ 8D,™ # 264" 64A";
Addr,Chars$

UPL oad 64 characters from NRAM segment
210 OUTPUT 70900 USING ""DIAG:UPL? ",8D,™,64"";Addr
220 ENTER 70900 USING "4X,64A";,Chars_back$
230 PRINT TAB(5);Chars_back$

UPL oad 32 data bytes from NRAM segment
240 OUTPUT 70900 USING ""DIAG:UPL? ",8D,™,32"";Addr+ 64
250 ENTER 70900 USING "4X,32(B)";Bytes_back(*)
260 PRINT Bytes back(*)

UPL oad 16 data words from NRAM segment
270 OUTPUT 70900 USING ""DIAG:UPL? ™,8D,™, 32", Addr+ 96
280 ENTER 70900 USING "4X,16(W)";Words_back(*)
290 PRINT Words_back(*)
300 END



Chapter 5

Downloading Device Drivers

About this Chapter

This chapter describesthe procedure for using downloadable device drivers
with the Agilent E1405 Command M odule. Thisfunctionality was added so that
SCPI capability for new register based devices could be added to the Command
M odule without having to update an internal set of ROMs. This chapter
containsthe following sections:

e AboutthisChapter........... ..o, 51
o WhatYouWillNeed ..........ccoiiiiiiiiii i, 51
 MemoryConfiguration .............ooiiiiiiiiin., 53
» Download Program Configuration. ....................... 54
» Downloading DriversinMSDOSsystems. . ............... 56
» Downloading Driversin IBASIC Systems. .. ............... 57
» Downloading Driversfrom Other BASIC Systems . ......... 58
» Downloading Multiple Drivers. ... 59
o CheckingDriver Status . .. ....ooii i 59
* ManuallyDownloadingDrivers. ................ooii.n. 510

What You Will Need

The downloadable device drivers and the software necessary to download the
driversinto Agilent mainframes are provided on 3.5" floppy disks which ship
with the device driver manual. Disks are provided in both LIF and DOSformat
for your convenience. Drivers and appropriate downloading software are
provided for use in MS-DOS systems downloading over an RS-232 link and for
use in systemsusing BASIC or IBASIC (Instrument BASIC) and downloading
over an GPIB (IEEE 488.2) link. The proceduresfor both types of downloaders
are detailed later in this chapter.

Figure 5-1 showsthe files and documentsthat will be needed for each type of
download supported.

For RS-232 downloads you will need appropriate cablesto connect your
computer to the Command M odule. If your computer hasa 25 pin serial output
connector, you can use an Agilent 24542G cable to make the connection. If your
computer hasa 9 pin serial output connector, you can use an Agilent 24542M
and an Agilent 24542H cable (connected end to end) to make the connection.

Downloading Device Drivers 5-1



5-2 Downloading Device Drivers

Driver Disk Contents

DIAG:DRIV:LOAD format
downloadable driver, for §

use on over| GPIB bus ~
[ driver .DU]

IBASIC download utility
to send driver over

GPIB bus | [AUTOST]

BASIC downlood utility
to send driver over

GPIB bus

Alternatives
for
Downloading

Stgzgrgd
&

download

st%r;\;]dé]rd

workstation

GETable {source)
[VXIDLD.GET] mN

DIAG:DRIV:LOAD:CHEC
format download driver
for use on over RS-232

[ driver .DC]

/./
7.

MS—-DOS downlood utility
to send driver over
RS-232

executable [VXIDLD.EXE] |due

DOS source_code
[VXIDLD.BAS]

A

Download utility default

download §

standard
RMB-UX
download A

configuration file
[VXIDLD.CFG]

description of contents
of disk, and updates to
manual [README]

LIF disk and
DOS disk

W
9y

This Download manual

New module user manuals

Figure 5-1. Driver and Documentation Usage
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Memory
Configuration

NOTE

Example

Before attempting to download any device driversyou should understand how
memory is affected when you specify a size for one or more types of RAM.
There are three types of RAM that you can allocate in the mainframe:

* RAM disk (RDISK)
* Non-volatile RAM (NRAM)
* Driver RAM (DRAM)

Figure 5-2 showsthe positioning of these areasin memory. User Non-volatile
RAM and RAM Disk both occupy higher memory addresses than the Driver
RAM. Because the actual size of these three areasis variable, they do not have a
fixed starting position. At creation time, the lowest unused memory address
becomesthe starting addressfor the requested type of RAM. Memory areas set
at higher addresses can be created without affecting any previoudly created
lower memory areas, but creating a new memory area causes any areas above it
to be removed.

If you wish to use RDISK or NRAM, you can modify the configuration file so
that the download program sets up the required memory segments.

FFFFFFn
System Non-volatile

Instrument Memory
Operating System memory

RAM Disk

Non-volatile User RAM

Driver RAM
Low Memory

The Low Address depends on the amount of memory installed. It isequal to the highest address
plus 1 (1000000n) minusthe size of memoryinstalled. The boot time messages will tell you how
much RAM you have installed in your system. In a system with 512K bytes of memory the L ow
Addressislow address = 1000000r - 80000r = F80000n, or 16,252,928 decimal.

Figure 5-2. Positioning of Allocatable RAM

If you create a RAM Disk area without creatingany User Non-volatile RAM or
Driver RAM, the starting address for the RAM Disk will be at the lowest address
(F80000n for a command module with 512Kbytes of memory). If you now create a
Driver RAM area, the RAM Disk area will be removed since the new area hasto be
at a lower address then the RAM Disk area.

Downloading Device Drivers 5-3



Download P rogram If you will not be using the default configurations for downloading, you will need

Confi gu ration to edit the configuration file to match your system configuration. If the default
values shown below are correct for your setup, you can proceed to the
appropriate downloading instructions.

The configuration defaultsfor MS-DOS systems are:

» Download program searchesfor driversin current directory.
» Execution Logis OFF (logto screen only).

» Alldriversin current directory will be downloaded.

» COM1isused for output.

» Baud rateis 9600.

* 1stop bitisused

* NRAM sizeiszero.

* RDIK sizeiszero.

The configuration defaultsfor GPIB systemsare:

» Download program searchesfor driversin current directory.

» Execution Logis OFF (logto screen only).

» Alldriversin current directory will be downloaded.

» 80900isused for the interface address when running from IBASIC. 70900
isused asthe interface address when running in any BASIC environment
other than IBASIC.

* NRAM sizeiszero.

* RDIK sizeiszero.

Editing the  The configuration file (VXIDLD.CFG or VXIDLD_CFG) on your driver
Configuration File  distribution disk is shipped with all entries commented out. In this state, the
download programswill use the default values shown above. To activate or
change an entry, you must edit the file manually. The fileis set up so that it can
be edited either by a standard text editor or word processor, or with a Basic
language editor. Comments and instructions are included in the file.

» The beginning of the useful information on each line isthe part following
"linenumber REM" (the "linenumber REM" isignored).

» All linesbeginning with "# " are comments.

* Linesthat start with "# # " are intended to remain comments.

» Linesthat start with "# " are example lines that you may wish to activate
and/or modify. These are the actual configuration statements.

» Setting labels are not case sensitive, and should be separated from the
associated value by an equal sign ("= ").

» Unrecognized settings are ignored.

» If you activate more than one line for a setting that can take only one
value, the first value found for the setting will be used.

DIRECTORY= gpecifiesthe directory where you store your driversand where
the driver programswill log information about their progress. The default isthe
current directory. The directory specified must be writeable if you are doing
downloads using IBASIC or logging progress.

EXECUTION LOG = specifiesthe place to log information about the
program’s progress. The default location for thisfunction isthe screen. If you
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specify afile name here, the driver downloader will log to the screen and to the
specified file.

DRIVER FILE = gpecifiesthe driver file or filesto download. The default isto
download all device driver filesfound in the directory specified by
DIRECTORY = . If the driver downloader findsone linein thisformat, it will
assume that you are specifying entries and will only download the listed entries.
This configuration item can have multiple lines.

ADDRESS = gpecifiesthe 1/O interface that you will be using. The default
interface addresswhen runningin IBAS C over GPIB is80900. The default
address when running over GPIB in any other BASIC environment is 70900. The
default addresswhen runningin DOSis 1 (for COM1:).

The communication interface you will be using when running from any of the
BASIC environmentsisthe "GPIB" interface (also known as |EEE 488.1).
Selection of a specific GPIB interface consists of an addressin the form "sspp00"
where:

ssisthe select code of the GPIB interface card.
pp isthe primary GPIB address used for the VX I mainframe.
00 isthe secondary GPIB address used for the SY STEM instrument.

The communication interface you will be using when running from DOSisthe
"RS-232" interface. When Using the RS-232 interface the serial cable must be
connected to either the built-in RS-232 connection of the VX1 mainframe or an
RS-232 module (Agilent E1324A) that is set to interrupt at the default interrupt
level (level 1). Selection of the addressfor the RS-232 interface consists of an
addressthat is1for COM1or 2for COM2.

BAUD= gpecifiesthe baud rate of the transmission if you are using RS-232. The
default is 9600 (which is also the default for the VX1 mainframe after a
DIAG:BOOT:COLD command). Allowed values are 300, 1200, 2400, 4800,
7200, or 9600 (19,200 is not supported by DOS).

STOPBITS= gspecifiesthe number of stop bits per byte if you are using RS-232.
The default is 1 (which isalso the default for the VX1 mainframe after a
DIAG:BOOT:COLD command). Allowed valuesare 1 or 2.

NRAM= gspecifiesthe size in bytes of the non-volatile user RAM area you wish
to set up. The default value is zero bytes. Y ou may change this value later
independent of the downloaded drivers, but changing it will always affect any
RAM disk (RDISK) you have specified.

RDISK = specifiesthe size in bytes of the RAM disk segment you wish to set
up. The default value is zero bytes. Y ou can change thisvalue later without
affecting either the downloaded device driversor the user non-volatile RAM
(NRAM).
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Downloadin g The device driver download program VXIDLD.EXE provided on the disk with
Drivers in MS-DOS the driver filesfor use with an RS-232 interface must be run from MS-DOS. It

will set up the the required device driver memory and any other memory
SyStem S partitions defined in the configuration file, reboot the system, and download the
devicedriver. If there are device drivers present, or you already have memory
allocated for NRAM (User Non-volatile RAM) or RDISK (RAM Disk), a
warning will be issued and the downloading process aborted. Y ou must first
clear any existing driversfrom the system, and then download all of the required
driverstogether. Y ou may redefine any NRAM or RDISK areas after
downloading the device drivers.

1. Make sure that your computer can talk to the E1405 Command Module.
If you have changed the communications protocol for the Command
Module or mainframe, you must change them back to 9600 BAUD, 8
data bits, 1 stop bit, and no parity before this download will work
correctly.

These are the defaults after cold boot. If necessary, you can change the
baud rate and number of stop bitsin the configuration file, but since the
special formatting required for downloading over RS-232 requiresall 8
data bitsin each byte, you must make sure that the data bitsare set to 8
and parity checking is OFF. The download program handlesits own
pacing, so the setting for pacing does not matter.

2. Put the floppy disk into an appropriate drive.

3. Make sure that the floppy disk isyour current drive (for example, type
"A:"and pressENTER).

4. Execute the device downloader program (type "V XIDLD" and press
ENTER).

5. The downloader program will check to make sure that there are no
device drivers already loaded, and no memory has been allocated for
NRAM or RDISK. If either condition exists, the program will issue a
warning and abort. If not, it will create the required RAM partitions,
reboot the system, and download the device driver on the supplied disk.

Any errors encountered while downloading will be reported.

6. The download program will check to make sure that the driver has been
downloaded and isin memory.

WARNING Terminate and Stay Resident programs in your MS-DOS system may
interfere with the timing of RS-232 transfers and cause errors in the
downloading. If you encounter errors indicating that the download
program did not receive back what it expected, and the driver is not
loaded, remove all of your TSRs from memory and try the download
procedure again.
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Downloading
Drivers in GPIB
Systems with
IBASIC

NOTE

NOTE

The device driver download program AUTOST provided on the disk with the
driver filesfor use with GPIB must be run from IBASIC (Instrument Basic). It
will set up the the required device driver memory and any other memory
partitions defined in the configuration file, reboot the system, and download the
device driver. Thisprogram will issue a warning and abort if any errorsare
encountered. If there are device drivers present, or if you already have memory
allocated for NRAM (User Non-volatile RAM) or RDISK (RAM Disk), you
must first clear any existing driversfrom the system, and then download all of
the required driverstogether. Y ou may redefine any NRAM or RDISK areas
after downloading the device drivers.

If you wish to see the messages that the download program generates, you need
to have aterminal connected to the IBASIC display port. If you have not
changed thisfrom its default value of NONE, messages are sent to the built-in
RS-232 port.

1. Make sure that your Command M odule (E1405) is set to System
Controller mode.

2. Put the floppy disk into an appropriate drive.

3. Make sure that the floppy disk isyour current drive (for example, type
'MSl ";,700,1" and pressENTER).

4. Load the device download program into IBASIC (type 'GET
"AUTOST" and pressENTER) and run the program (type "RUN" and
pressENTER).

5. The download program will check to make sure that there are no device
driversalready loaded, and no memory has been allocated for NRAM or
RDISK. If either condition exists, the program will issue a warning and
abort. If not, it will create the required RAM partitions, reboot the
system, and download the device driver on the supplied disk.

Any errors encountered while downloading will be reported and will
cause the program to abort.

6. The download program will check to make sure that the driver has been
downloaded and isin memory.

If you are using IBA SIC but controlling the system over the GPIB, you must put
all commandsin quotes and prefix them with "PROG:EXEC". A typical
command would be:

PROG:EXEC 'MSI ";,700,1"
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Downloadin g The device driver download program VXIDLD_GET provided on the disk with
Drivers in GPIB the driver filesfor use with GPIB must be run from an BASIC other than
. IBASIC. It will set up the the required device driver memory and any other

SyStem s with BASIC memory partitions defined in the configuration file, reboot the system, and
download the device driver. If there are device drivers present, or you already
have memory allocated for NRAM (User Non-volatile RAM) or RDISK (RAM
Disk), awarning will be issued and the downloading process aborted. Y ou must
first clear any existing driversfrom the system, and then download all of the
required driverstogether. Y ou may redefine any NRAM or RDISK areas after
downloading the device drivers.

1. Make sure that your Command M odule (E1405) is not set to System
Controller mode.

2. Put the floppy disk into an appropriate drive.

3. Make sure that the floppy disk isyour current drive (for example, type
'MS ":,700,1" and pressENTER).

4.1 oad the device download program into BASIC (type 'GET
"VXIDLD_GET"™ and pressENTER) and run the program (type "RUN"
and pressENTER).

5. The download program will check to make sure that there are no device
driversalready loaded, and no memory has been allocated for NRAM or
RDISK. If not, it will create the required RAM partitions, reboot the
system, and download the device driver on the supplied disk.

Any errors encountered while downloading will be reported and will
cause the program to abort.

6. The download program will check to make sure that the device driver was
successfully downloaded.
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Downloading
Multiple Drivers

The driver downloader software automatically checks for the existence of other
driverswhen it isrun. If there are device drivers present, it will abort the process
and inform you that you must first clear the other device driversout of the
mainframe and then download all of the required driversat once. The easiest
way to accomplish thisisto place copiesof all of the device driversinto asingle
directory on your hard disk along with the downloader, or onto the same floppy
disk. The download program will look in its own directory first, and download
any device driversit finds.

1. Move all of your device driversinto a single directory with the
downloaders.

2. Clear the DRAM memory in the mainframe (send
"DIAG:DRAM:CRE 0"and "DIAG:BOOT" to the System Instrument).

3. Execute or load and run the appropriate device driver software, as
described above.

All device driversin the directory or on the same floppy disk asthe driver
downloader will be downloaded automatically after the system checksto make
surethat there are no other device driversalready loaded. Y ou can change
several aspects of the downloading procedure by editing the configuration file .

Checking Driver
Status

Once your drivers are downloaded, you can use the System Instrument
command DIAG:DRIV:LIST?to check their status. In the format shown, this
command lists all types of drivers. Y ou can specify the type (ALL, RAM or
ROM) by using DIAG:DRIV:LIST:type?

NOTE:

* DIAG:DRIV:LIST?listsall driversin the system.

* DIAG:DRIV:LIST:RAM?listsall driversfound in the RAM driver table
DRAM. These are the driverswhich you just downloaded into the system.

* DIAG:DRIV:LIST:ROM?listsall driversfound in the ROM driver table.
These drivers are always present in the system. If one of these is meant
for an instrument which also hasadriver in RAM, the driver in RAM will
be used by the system.
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Manually
Downloading a
Driverdown manual

Preparing Memory for
Manual Downloading

NOTE

WARNING

Download programs are supplied for use with the system setups described
earlier in this chapter. If you have a system setup that does not allow the use of
one of the supplied download programs (for instance, if you are using a
Macintosh® computer), you will need to manually download the driver. The
details of this processwill be different for different system setups, but the basic
procedures are outlined below.

Before you can manually download any drivers using either RS-232 or GPIB,
you must define the DRAM (Driver RAM) into which the driverswill be
transferred. DRAM memory is non-volatile.

1. Calculate the required total DRAM size. Thisisthe total amount of
memory required by the mainframe for all of the device driversyou are
going to download.

Typical driver size will range from 40Kbytesto 100K bytes. If you arein
doubt about the amount of memory needed for downloading your device
drivers, use the size of the GPIB driver file (endsin "DU") on the driver
disks. Remember that you must add the amount of memory necessary for
all of the device driversyou plan to download. Y ou can see how much
RAM isavailable by usngthe DIAG:DRAM:CRE? MAX, DEF query.

Each driver will need additional syssem RAM at run time. Although thisis not
part of the RAM necessary for the DRAM calculations, you should make sure
that you have enough DRAM to download the drivers, and enough system RAM
left after downloading to run the drivers. Most driverswill need lessthan

15K bytes of additional RAM (per driver) at runtime. If IBASIC isin the
system, it will take at least 150K bytesto 200K bytes of system RAM in addition
to the RAM used by the device drivers.

2. Create the appropriate DRAM partition usingthe DIAG:DRAM:CRE
command. Unless you have more than eight driversto download, you do
not need to specify the second parameter.

Creating this memory partition will delete any NRAM or RDISK
partitions that you have defined, and any data in NRAM or RDISK
memory. You must redefine any such memory blocks after you have
defined the Driver RAM.

3. Reboot the system
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Manually Downloading
Over GPIB

Manually Downloading
Over RS-232

Transmission Format

Manually downloading a driver over GPIB isfairly straightforward. This
discussion assumes that the downloadable device driver has been supplied by
Adgilent. Drivers supplied by Agilent are formatted so that you just need to
transfer the driver to command module memory. Y ou must also have the driver
on mediathat isaccessible to the host computer that will be controlling the
download.

Y ou should send a*RST command and a* CL S command to the SY STEM
instrument to put it in a known state before beginning your download.

On most computers, a program will be required for the actual download
process. Since the driver file containsthe System Instrument command to start
the downloading and the actual data to download, this program just needsto
transfer the bytesin the driver file to the System Instrument, one byte at a time.

Thisfile containsthe SCPI command DIAG:DRIV:LOAD followed by the
|EEE 488.2 arbitrary definite block header, and then the actual driver. The
definite block startswith the # character, followed by a single digit that shows
how many digitsare in the length field, followed in turn by the length field. For
instance, a block that is 1000 byteslong would have a block header of

# 800001000.

When your transfer program is complete you should send the SCPI query

SY ST:ERR?to make sure that there were no errors during the download, and
reboot the system (send DIAG:BOOT). Y ou can make sure that all of your
drivers have been properly loaded into Driver RAM by sending the SCPI
command DIAG:DRIV:LIST:RAM?

Manually downloading a driver over RS-232 issimilar in concept to
downloading over GPIB. Drivers supplied by Agilent are formatted so that you
just need to transfer them to command module memory. Y ou must also have the
driver on mediathat isaccessible to the host computer that will be controlling
the download.

However, the RS-232 interface of the E1405 uses special control characters
(e.g., < CTRL-C> toimplement the equivalent of the GPIB "device clear"
function) that would cause havoc in the download processif sent as part of the
driver. The driver file on the distribution disk that endsin "DC" is specially
formatted for RS-232 downloading to avoid this problem (see Appendix E
"Formatting Binary Data for RS-232" for more information on the data format of
thesefiles).

Y ou need to make sure that the transmission format of your computer matches
the format used at the System Instrument. The default configuration for the
System Instrument after aDIAG:BOOT:COLD command has been issued is

e 9600BAUD
» 8databits
* 1stop bit

» Parity checkingis OFF
*  XON/XOFF pacing
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If you are going to use any other setting, you must set up the appropriate settings
in the System Instrument using the following commands

COMM:SER[Nn]:REC:BAUD < rate> sets BAUD rate
COMM:SER[Nn]:REC:SBITS < bits> sets number of stop bits

DIAG:COMM STOR saves settings so they will be
kept through a reboot.
NOTE Because the special formatting for binary files uses all 8 bits, the number of data

bits must be set to 8 and parity checking must remain OFF for the driver filesto
transfer properly.

Pacing the Data  Since the RS-232 interface isasynchronous, it is possible for the computer that is
doing the download to overrun the System Instrument. Thiswould cause part of
the driver to be lost. To prevent thisfrom happening, you should enable
hardware handshake (either RTSor DTR) or software handshake
(XON/XOFF).

The default configuration for the E1405 Command Module isfor software
handshake enabled and hardware handshake disabled. To make sure that
software handshake is enabled for the command module use the
SYST:COMM:SER:PACE? query. To set up software handshake you can use
the following commands:

SYST:COMM:SER:PACE:THR:STOP? MAX

to find the maximum number of charactersto fill theinput
buffer.

SYST:COMM:SER:PACE:THR:STOP < max-20>

to set the threshold for stopping data to the maximum size of
the input buffer minus 20 characters.

SYST.COMM:SER:PACE:THR:STAR O

to set the start buffer level to zero. This makes sure that the
input buffer is completely flushed whenever transmissions are
stopped.

SYST:COMM:SER:PACE:XON
to enable the software handshake protocol.

The start threshold is not critical aslong asit islessthan the stop threshold. The
stop threshold must be set low enough to handle the maximum number of
charactersthat are likely to be received at the System Instrument after it sends
the XOFF signal.

H ardware handshake can be set up to use either the DTR (Data Terminal
Ready) line or the RTS(Ready to Send) line. These modes can be set with the
SYST:COMM:SER:CONT:DTR IBFULL command (to set for DTR) or
SYST:COMM:SER:CONT:RTSIBFULL command (to set for RTS). Y ou may
wish to turn software handshake OFF using the

SYST:COMM:SER:PACE NONE command, though the system will operate
with both protocols enabled. When the input buffer of the System Instrument is
not full (number of charactersin the input buffer islessthan the high
threshold), the specified hardware line will be asserted. When either hardware
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NOTE

CAUTION

Transmitting Using a COPY
Command

NOTE

handshake mode is enabled, the System Instrument will not transmit characters
when either the CTS(Clear to Send) or the DSR (Data Set Ready) linesare not
asserted. Thisactsto pace the System Instrument output.

The E1405 Command Module RS-232 interface isimplemented asa DTE (Data
Terminating Equipment). Since most computer RS-232 interfaces are also
implemented as DTESs, a cable that does line swapping (null modem cable) is
usually used to connect the computer to the instrument. This cable typically
swapsthe receive and transmit lines. It will usually connect the DTR line of one
interface to the CTSand DSR lines of the other. It will connect the RTSline of
one interface to the DCD (Data Carrier Detect) line of the other.

The RS-232 interface of the E1405 Command M odule will echo any characters
received with an ASCI| value greater than 32 and lessthan 128. Carriage returns
are echoed as carriage return/linefeed. When transferring the driver file, these
echoes can fill up the RS-232 receive buffer of your computer if they are not
read. If receive pacing is enabled for your computer this could cause the
computer to send the "Stop Transmitting” signal to the System Instrument, which
could block the remaining downloaded bytes or other commands sent after the
download. Since the driver file contains command strings and many carriage
returnsthat will be echoed by the system, your program should read the
returning echo charactersfrom the RS-232 line. Thiswill also let you determine
if there are any error messages coming back.

On some computersit is possible to use an RS-232 or GPIB port and the copy
command to transfer the device driver. Hardware or software handshake must
be used by the copy command on the computer doing the downloading, and the
same handshake mode must be enabled on the System Instrument.

1. Set the required handshake mode and data format (e.g., on DOS systems
use the MODE command).

2. Type "COPY filename port" to transfer the file through the RS-232 port
to the System Instrument (e.g., on a DOS system you might use "COPY
/B filename.DC COM 1:"). This command may be dlightly different
depending on the type of computer being used.

Since errors are echoed immediately, this method of transfer has no means of
trapping errors.
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Transmitting Using a CAT  On HP-U X systemsyou can use the cat command to transfer the device driver.
Command  The appropriate device file must exist. All shell commands are assumed to be
executed from either the /bin/sh or /bin/ksh shell.

1. Start a processthat opensthe device file to be used. This process should
keep the device file open long enough for the transfer to begin. This step
isdone so that the following command to set the device file
configurations will remain in effect for the transfer. A command that will
do thisis:

(cat < devicefile> /dev/null; deep 1000) &

2. Set the required configuration of the device file using the stty command
The following command will set the device file to work with the default
System Instrument configuration.

stty -opost 9600 ixon -ixoff c¢s8 -cstopb ignpar < devicefile
3. Transfer the file to the System instrument with the cat command.

cat filename> devicefile

Transmitting Using Custom  If the COPY command on your computer cannot directly implement
Software  handshaking, or if you wish to trap errors and abort or otherwise modify the
transmission process, you must use a program to handle the download process.

This procedure assumes that your computer has some means of looking at data
being echoed from the System Instrument, and can check for areturn character
without having to have a character returned. Since the actual driver file bytes
sent over the RS-232 interface are not echoed, the lack of ability to do this
would put the system into an infinite wait at the first byte that was not echoed.

1. Set up the appropriate handshake mode and data format on your system,
and the matching handshake mode in the System Instrument.

2. Transfer the driver file over the RS-232 interface using a program that
followsthe outline in figure 5-3.

Check Driver Status  Make sure that the driverswere properly downloaded by checking their status

usingthe DIAG:DRIV:LIST:RAM? command. Thiswill give you alist of all the
driverscurrently found in DRAM.
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Figure 5-3. Manually Downloading a Device Driver
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Chapter 6

Controlling Instruments Using GPIB

About this Chapter

Note

This chapter shows how to control instrumentsin the mainframe from an
external computer using |EEE 488.2 Common Commands and the GPIB
interface. Thisincludes how to monitor instrument status, interrupt the
computer, and synchronize one or more instrumentsto an external computer.

Command referencesfor the supported | EEE 488.2 Common Commands and
IEEE 488.2 GPIB Messages are located near the end of this chapter. This
chapter containsthe following sections:

ProgrammingHints .. ... 6-1
Instrument Status. . ...t 6-2
Clearing Status . . . .o 6-10
Interrupting the External Computer ..................... 6-10
Synchronizing an External Computer and Instruments. . . . .. 6-12

Examplesthat require showing a computer language are written for HP 9000
Series 200/300 Computers using BASIC language.

Programming Hints

Only one instrument in the mainframe can be the addressed listener (i.e.,
receiving commands) on the GPIB at any one time.

After executing a query command (any command that generates data),
do not attempt to execute another command until you have read the data
generated by the query command. Doing so causes the -410: Query
INTERRUPTED error. You can however, send a command following a
guery command if they are combined in the same command string (joined
by semicolon and colon).

Instruments in the mainframe have 128 character input buffers. Do not
send a command string containing a query command that islonger than
128 characters. Doing so may cause a deadlock situation which can only
be resolved by setting a timeout on the computer’s enter statements and
then reading the error(s) after the timeout occurs.
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Status System The instrument status structure monitorsimportant events for an instrument
Structure such aswhen an error occurs or when areading isavailable. All instruments
have the following status groups and registers within those groups:

* SatusByte Status Group

— statusbyte register
— service request enable register

o Standard Event Status Group

— sandard event statusregister
— dsandard event status enable register

* Operation Status Group

— condition register
— event register
— enableregister

* Questionable Data Status Group

— condition register
— event register
— enableregister

Y ou read and configure the registersin the Status Byte and Standard Event
groups using Common Commands. These are the most commonly used
instrument registers. The registersin the Standard Operation Status group and
Questionable Data status group are configured using the commandsin the
STATus subsystem.

NOTE The Status Byte, Standard Event, and Operation Status groups are the only
groups covered in this chapter. The Questionable Data status group is
supported by the system instrument (Command M odule) but isnot used by the
system instrument. Commands affecting this status group (Chapter 5) are
accepted but have no effect.

Refer to the STATus subsystem in the Command Reference of the individual
plug-in module manuals to determine how a module usesthe Operation Status
group and Questionable Data status groups. If the STAT:OPER or
STAT:QUES commands are not documented in the plug-in module manual,
that module does not use the registers.
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The Status Byte Asshown in Figure 4-1, the Status Byte register isthe highest-level register in
Register thestatusstructure. Thisregister contains bits which summarize information
from the other status groups.

NOTE The bitsin the other status group registers must be specifically enabled to be
reported in the Status Byte register. Refer to "Unmasking Standard Event Status
Bits' (later in this chapter) for more information.

Status Byte Register

Bit O Instrument Specific

Bit 1 Instrument Specific

Bit 2 Instrument Specific

Bit 3 Questionable Data Summary Bit
Bit 4 Message Available

Bit 5 Standard Event Summary Bit
Bit 6 Service Request

Bit 7 Operation Status Summary Bit

Operation Status Group

Standard Event Status Group

Questionable Data Status Group (not used)

Figure 6-1. Status Structure
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Table 4-1 shows each of the Status Byte register bits and describesthe event that
will set each bit.

Table 4-1. Status Byte Register

Bit Decimal
Number | Weight | Description
0 1 Instrument Specific (not used by most instruments)
1 2 Instrument Specific (not used by most instruments)
2 4 Instrument Specific (not used by most instruments)
3 8 Questionable Data Status Group Summary Bit. One or more events

in the Questionable D ata Status group have occurred and set
bit(s) in those registers.

4 16 M essage Available. The instrument’s output queue contains
information. This bit can be used to synchronize data exchange
with an external computer. For example, you can send a query
command to the instrument and then wait for thisbit to be set.
The GPIB isthen available for other use while the program is
waiting for the instrument to respond.

5 32 Standard Event Status Group Summary Bit. One or more enabled
eventsin the Standard Event Status Register have occurred and
set bit(s) in that register.

6 64 Service Request--Service isrequested by the instrument and the
GPIB SRQ lineisset true. Thisbit will be set when any other bit
of the Status Byte Register is set and has been enable to assert
SRQ by the * SRE command.

7 128 Operation Status Group Summary Bit. One or more eventsin the
Operation Status Group have occurred and set bit(s) in those
registers.

Reading the Status You can read the Status Byte register using either the * STB? command or an
Byte Register  GPIB serial poll. Both methods return the decimal weighted sum of all set bitsin

the register. The difference between the two methodsisthat * STB? does not
clear bit 6 (Service Request); serial poll does clear bit 6. No other statusregister
bitsare cleared by either method with the exception of the M essage Available
bit (bit 4) which may be cleared asaresult of reading the response to *STB?. In
addition, using an GPIB serial poll letsyou read the status byte without
interrupting the instrument parser. The * STB? method requires the instrument
to processthe command. This can generate interrupt query errorsif the
instrument is executing another query.

The following program uses the * STB? command to read the contents of the
system instrument’s (Command Module’s) Status Byte register.

10 OUTPUT 70900;"* STB?" Read Status Byte Regster
20 ENTER 70900; A Enter weighted sum

30 PRINT A Print weighted sum

40 END

For example, assume bit 3 (weight = 8) and bit 7 (weight = 128) are set. The
above program returnsthe sum of the two weights (136).
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Service Request
Enable Register

The Service
Request Bit

Clearing the Service
Request Enable
Register

The following program reads the system instrument’s Status Byte register using
the GPIB Serial Poll command.

10 P= SPOLL(70900) Read Status Byte Reg ster using
Serial Poll, place weighted sum
inP

20 PRINT P Print weighted sum

30 END

The Service Request Enable register isused to "unmask” bitsin the Status Byte
register. When an unmasked Status Byte register bit isset to '1’, a service
request is sent to the computer over GPIB.
The command used to unmask Status Byte register bitsis:

*SRE < mask>

where < mask> isthe decimal weight of the bit to be unmasked, or isthe sum
of the decimal weightsif multiple bits are to be unmasked. For example,
executing:

*SRE 16
unmasks the message available (MAV) bit in the Status Byte register. Sending:
*SRE 48
unmasks the message available (MAV) and event status bit (ESB).
Y ou can determine which bitsin the Status Byte register are unmasked by
sending the command:
*SRE?

This command returnsthe decimal weighted sum of all unmasked bits.

Note that the Service Request bit (bit 6) in the Status Byte register does not
have a mask. Bit 6 is set any time another Status Byte register bit is set. If the
other bit which isset isunmasked, a service request is generated.

The Service Request Enable register mask is cleared (each bit masked except
bit 6) by sending the command:

*SRE 0

If *PSC 1 has been executed, the Service Request Enable register mask is
cleared when power iscycled. If *PSC 0 has been executed, the mask is
unchanged when power iscycled. (* PSC? queriesthe setting.)
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Standard Event Status  The Standard Event Status Register in the Standard Event status group
Register  monitorsthe instrument status events shown in Table 4-2. When one of these
events occurs, it setsa corresponding bit in the Standard Event Status Register.

NOTE The Standard Event Status Register bitsare not reported in the Status Byte
Register unless unmasked by the Standard Event Status Enable Register. Refer
to the section "Unmasking Standard Event Status Bits' for more information.

Table 4-2. Standard Event Status Register

Bit Decimal
Number | Weight | Description

0 1 Operation Complete. The instrument has completed all pending
operations. Thisbit is set in response to the * OPC command.

1 2 Request Control. An instrument isrequesting permission to become
the active GPIB controller.

2 4 Query Error. A problem has occurred in the instrument’s output
queue

3 8 Device Dependent Error. An instrument operation did not
complete possibly because of an abnormal hardware or firmware
condition (overload occurred, self-test failure, loss of calibration
or configuration memory, etc.)

4 16 Execution Error. The instrument cannot do the operation(s)
requested by a command.

5 32 Command Error. The instrument cannot understand or execute the
command.

64 User Request. The instrument is under local (front panel) control.

7 128 Power-On. Power has been applied to the instrument. Y ou must
execute the *PSC 0 command to the System Instrument to allow
this bit to remain enabled when power is cycled. See the * PSC
command later in this chapter for an example.

815 Reserved for future use (always return zero).

Unmasking Standard To allow any of the Standard Event Status register bitsto set bit 5 (ESB) of the
Event Status Bits StatusByte register, you must first unmask the bit(s) using the Standard Event
Status Enable register with the command:

*ESE

For example, suppose your application requires an interrupt whenever any type
of error occurs. The error related bitsin the Standard Event Statusregister are
bits 2 through 5. The sum of the decimal weights of these bitsis60. Y ou can
enable any one of these bitsto set bit 5in the Status Byte Register by sending:

*ESE 60

If you want to generate a service request following any one of these errors, you
can do so by unmasking bit 5 (ESB) in the Status Byte register:

*SRE 32
*ESE 60

Now, whenever an error occurs, it will set one of the bits2 - 5in the Sandard
Event Status register which will set bit 5in the Status Byte register. Since bit 5is
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Reading the Standard
Event Status Enable
Register Mask

Reading the Standard

Event Status Register

Operation Status

NOTE

Group

unmasked, an GPIB service request (SRQ) will be generated. ("Interrupting the
External Computer”, later in this chapter contains an example program which
demonstrates this sequence).

Note that the Standard Event Status Register bitsthat are not unmasked till
respond to their corresponding conditions. They do not, however, set bit 5in the
Status Byte Register.

Y ou can determine which bitsin the Standard Event Status register are
unmasked with the command:

*ESE?
This command returnsthe decimal weighted sum of all unmasked bits.
The Standard Event Status Enable register iscleared (all bits masked) by
sending the command:

*ESE 0

Y ou can determine which bitsin the Standard Event Status register are set using
the command:

*ESR?

This command returnsthe decimal weighted sum of all set bits. *ESR? clears
the register. *CLS also clearsthe register.

Both of these commands return the decimal weighted sum of all set or enabled
bits.

The registersin the Standard Operation Status Group provide information
about the state of measurement functionswithin an instrument. These functions
arerepresented by bitsin the Condition register which isdescribed in Table 4-3.

The System Instrument (Command M odule) only uses bit 8in the Condition
register. Bit 8 (when set) indicatesthat an interrupt set up by the
DIAGnostic:INTerrupt commands has occurred and has been acknowledged.

The registersin the Operation Status Group and the DIAGnostic:INTerrupt
commands are only used when, for a specific VXlbusinterrupt line, it is
necessary to replace the operating system’sinterrupt service routine with the
System Instrument’s service routine. Agilent VX 1bus devices used with the
Command Module use the operating system service routine. The VXlbus
interrupt line that is used by these devices (primarily line 1), should not be used
with the DIAGnostic:INTerrupt commands.

The DIAGnostic:INTerrupt commands are covered in Chapter 5.
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Table 4-3. Operation Status Group - Condition Register

Bit Decimal
Number | Weight | Description

0 1 Calibrating

1 2 Settling

2 4 Ranging

3 8 Sweeping

4 16 Measuring

5 32 Waiting for TRG

6 64 Waiting for ARM

7 128 Correcting

8 256 Interrupt acknowledged (System Instrument)
9-12 Instrument D ependent
13-14 Reserved

15 Always zero

Reading the  When an event monitored by the Condition register has occurred or is
Condition Register occurring, a corresponding bit in the register is set. The bit which isset can be
determined with the command:

STATus:OPERation: CONDition?
The datawhich isreturned isthe decimal weighted sum of the set bit. Since bit 8
isthe only bit used by system instrument, 256 isreturned if the bit is set.
Bit 8in the Condition register is cleared with the command:

DIAGnostic:INTerrupt:RESPonse?

Unmasking the  When acondition monitored by the condition register occurs, a corresponding
Operation Event  bitinthe Operation Status Group Event register isautomatically set. In order
Register Bits for this condition to generate a service requedt, the bit in the Event register must
be unmasked using the Operation Status Group Enable register. Thisis done
using the command:

STATus:OPERation:ENABIle < event>

where event isthe decimal weight of the bit to be unmasked. Since the system
instrument only uses bit 8, the only useful value of event is 256.

When bit 8isset and isunmasked, it setsbit 7 in the Status Byte register in the
Status Byte Group.

Bitsin the Operation Status Group Event register which are unmasked can be
determined with the command:

STATus:OPERation:ENABIe?

The command returnsthe decimal weighted sum of the unmasked bit(s).
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Clearing the Operation
Event Register Bits

Using the Operation
Status Group Registers

NOTE

Bitsin the Operation Status Group Event register which are set can be
determined with the command:

STATus:OPERation:EVENt?

This command returnsthe decimal weighted sum of the set bit(s).

Bitsin the Operation Status Group Event register are cleared with the
command:

STATus:OPERation:EVENt?
or the bits can be cleared with the command:
*CLS

The Operation Status Group Enable register iscleared (all bits masked) by
sending the command:

STATus:OPERation:ENABIe 0

The following example shows the sequence of commands used to setup and

respond to an interrupt using the system instrument interrupt servicing routine.

Aninterrupt handler must be assigned to handle the interrupt on the VX1bus
backplane interrupt line specified. See "Interrupt Line Allocation™ in Chapter
for more information.

2

ICall computer subprogram Intr_resp when a service request
Iisreceived dueto an interrupt on a VXIbus backplane
Iinterrupt line.

ON INTR 7 CALL Intr_resp
ENABLE INTR 7;2

IUnmask bit 7 in the Status Byte register so that a service

I request (SRQ) will occur when an interrupt occurs.
IUnmask bit 8 in the Operation Status Group Enable regster
Iso that when the interrupt occurs it will set bit 7in the
IStatus Byte register.

OUTPUT 70900, "*SRE 128"
OUTPUT 70900; "STAT:OPER:ENAB 256"

ISet up interrupt line 5 and enable interrupt response data
Ito be generated.

OUTPUT 70900; "DIAG:INT:SETUPS ON"
OUTPUT 70900; "DIAG:INT:ACT ON"

. (Program which executes until interrupt occurs)

IComputer service request routine which doesan SPOL L

Ito determine the cause of the interrupt, then reads

I(and clears) the Operation Event regster to determine which
levent occurred, and then reads the interrupt acknowledge

I response (which also clears condition regster bit 8).
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SUB Intr_resp
B= SPOLL(70900)
OUTPUT 70900; "STAT:OPER:EVEN?"
ENTER 70900; E
OUTPUT 70900; "DIAG:INTR:RESP?"
ENTER 70900; R

SUBEND

Clearing Status The *CLScommand clearsall statusregisters (Standard Event Status Register,
Standard Operation Status Event Register, Questionable Data Status Event
Register) and the error queue for an instrument. This clearsthe corresponding
summary bits (bits 3, 5, & 7) and the instrument-specific bits (bits0, 1, & 2) in
the Status Byte Register. * CL Sdoes not affect which bits are enabled to be
reflected in the Status Byte Register or enabled to assert SRQ.

Interrupting an When a bit in the status byte register is set and has been enabled to assert SRQ

External Com P uter (*SRE command), the instrument setsthe GPIB SRQ line true. Interrupts can
be used to alert an external computer to suspend its present operation and find
out what service the instrument requires. (Refer to your computer/language
manuals for information on how to program the computer to respond to the
interrupt.)

To allow any of the status byte register bitsto set the SRQ line true, you must
first enable the bit(s) with the * SRE command. For example, suppose your
application requires an interrupt whenever a message is available in the
instrument’s output queue (status byte register bit 4). The decimal weight of this
bit is 16. Y ou can enable bit 4 to assert SRQ by sending:

*SRE 16

NOTE Y ou can determine which bits are enabled in the Status Register using * SRE?.
This command returnsthe decimal weighted sum of all enabled bits.
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Example: Interrupting when an Error Occurs

This program shows how to interrupt an external computer whenever an error
occursfor the instrument being programmed which, in thisexample, isa
multimeter at secondary address 03.

10 OPTION BASE 1 IArray numbering starts with 1
20 ONINTR7 CALL Errmsg
IWhen SRQ occurs on interface 7, call subprogram
30 ENABLE INTR 7;2
IEnable SRQ interrupt, interface 7
40 OUTPUT 70903;"* SRE 32"
IEnable bit 5 (Standard Event Status Bit) in Status Byte
Regster
50 OUTPUT 70903;"*ESE 60"

IEnable error bits (bits 2-5) in Standard Event Status Register
to bereflected
I'in Status Byte Reg ster

60 OUTPUT 70903;"MEAS:TEMP? TC,T,(@104)"
IMeasure temperature with voltmeter

70 WAIT 2

80 ENTER 70903;Tmp_rdg IEnter temperature reading
90 PRINT Tmp_rdg IPrint temperature reading
100 END

110 SUB Errmsg

120 DIM Message$[256] ICreate array for error message
130 CLEAR 70903 IClear multimeter

140 B= SPOLL(70903)
ISerial poll multimeter (clears SRQ)
150 REPEAT
IRepeat next 3 lines until error number = 0
160 OUTPUT 70903;"SYST:ERR?" IRead error from queue
170 ENTER 70903;Code,Message$ !Enter error number & message

180 PRINT Code,Message$ IPrint error number & message
190 UNTIL Code= 0

200 OUTPUT 70903;"™*CLS" IClear status structures

210 STOP

220 SUBEND
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Sy nchronizin g an The*OPC? and *OPC commands (operation complete commands) allow you
External Com pu ter to maintain synchronization between an external computer and an instrument.
and Instruments The *OPC? query places an ASCII character 1 into the instrument’s output

gueue when all pending instrument operations are finished. By requiring the
computer to read this response before continuing program execution, you can
ensure synchronization between one or more instruments and an external
computer.

The *OPC command sets bit 0 (Operation Complete M essage) in the Standard
Event Status Register when all pending instrument operations are finished. By
enabling this bit to be reflected in the Status Byte Register, you can ensure
synchronization using the GPIB serial poll function.

Example: Synchronizing an External Computer and Two Instruments
using the OPC? query.

Thisexampleusesa D to A Converter module (DAC) at secondary address 09
and a Scanning Voltmeter at secondary address 03. The application requiresthe
DAC to output a voltage to a device under test. After the voltage is applied, the
voltmeter measuresthe response from the device under test. The *OPC?
command ensuresthat the voltage measurement will be made only after the
voltage isapplied by the DAC.

10 OUTPUT 70909;"SOUR:VOLT1 5;* OPC?"

IConfigure DAC to output 5 volts on channd 1; place 1in
output
Iqueue when done

20 ENTER 70909;A
IWait for *OPC? response
30 OUTPUT 70903;"MEAS:VOLT:DC? (@104)"
IMeasure DC voltage on device under test
40 ENTER 70903;A
IEnter voltage reading
50 PRINT A
IPrint reading
60 END
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Example: Synchronizing an External Computer and Two Instruments
using the *OPC command.

This example usesthe * OPC command and serial poll to synchronize an

external computer and two instruments (DAC at secondary address 09;
Scanning Voltmeter at secondary address 03). The advantage to using this
method over *OPC? query method isthat the computer can do other operations
while it iswaiting for the instrument(s) to complete operations. When using this
method, the Operation Complete bit (bit 0) must be the only enabled bit in the
Standard Event Status Register (*ESE 1 command). If other bits (such aserror
bits) are enabled, you must make sure that bit O causesthe interrupt.

10 OUTPUT 70909;"* CLS"

IClear all status structures on instrument at secondary address
09

20 OUTPUT 70909;"ESE 1"

IEnable Operation Complete to bereflected in bit 5 of the
Status Byte Reg ster

30 OUTPUT 70909;"SOUR:VOLT1 5;*OPC"

IConfigure instrument # 1, set Operation Complete bit when
done

40 WHILE NOT BIT(SPOLL(70909),5)

IWhile waitingfor bit 5 in instrument’s Status Byte Register to
be s,
Icomputer can do other operations

50 I(Computer does other operations here)

60 END WHILE

70 OUTPUT 70903;"MEAS:VOLT:DC? (@104)"
IMeasure DC voltage usinginstrument # 2

80 END
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Chapter 7

System I nstrument Command Reference

About This Chapter

This chapter describesthe Standard Commands for Programmable
Instruments (SCPI) command set and the | EEE 488.2 Common Commands for
the System Instrument. The System Instrument is part of the Agilent
E1300/E1301 Mainframe’sinternal control processor and istherefore always
present in a Mainframe. This chapter contains the following sections:

o Command TYPES. . . .o vttt 7-1
e SCPI Command Reference..................cccoiviii.. 7-4
e Common Command Reference . ........................ 7-65
» GPIBMessageReference. .........cooiiiiiiiiiiia.. 7-72
e Command Quick Reference............................ 7-75

Command Types

Common Command
Format

SCPI Command Format

Commands are separated into two types. |EEE 488.2 Common Commands and
SCPI Commands.

The IEEE 488.2 standard defines the Common commands that perform
functionslike reset, self-test, status byte query, etc. Common commands are four
or five charactersin length, always begin with the asterisk character (*), and may
include one or more parameters. The command keyword is separated from the
first parameter by a space character. Some examples of Common commands are
shown below:

*RST, *ESE < mask> , *STB?

The SCPI commands perform functions like closing switches, making
measurements, and querying instrument states or retrieving data. A subsystem
command structure isa hierarchical structure that usually consists of atop level
(or root) command, one or more lower level commands, and their parameters.
The following example shows part of atypical subsystem:

[ROUTe]
CLOSe< channd_list>
SCAN < channd_list>
:MODE?

ROUTe: isthe root command, CLOSe and SCAN are second level commands
with parameters, and :MODE?isathird level command.
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Command Separator A colon (:) always separates one command from the next lower level command
as shown below:

ROUTe:SCAN:MODE?

Colons separate the root command from the second level command
(ROUTe:SCAN) and the second level from the third level (SCAN:MODE?).

Abbreviated Commands  The command syntax shows most commands as a mixture of upper and lower
case letters. The upper case lettersindicate the abbreviated spelling for the
command. For shorter program lines, send the abbreviated form. For better
program readability, you may send the entire command. The instrument will
accept either the abbreviated form or the entire command.

For example, if the command syntax shows MEA Sure, then MEA S and

MEA SURE are both acceptable forms. Other forms of MEA Sure, such as
MEASU or MEASUR will generate an error. Y ou may use upper or lower case
letters. Therefore, MEASURE, measure, and MeAsUrE are all acceptable.

Implied Commands  Implied commands appear in square brackets ([ ]) in the command syntax. (The
brackets are not part of the command, and are not sent to the instrument.)
Suppose you send a second level command but do not send the preceding
implied command. In this case, the instrument assumes you intend to use the
implied command and it responds asif you had sent it. Examine the SOURce
subsystem shown below:

[SOURce:]
PULSe
:COUNt
:COUNLt?
:PERiod
:PERiod?

The root command SOURce: isan implied command. To set the instrument’s
pulse count to 25, you can send either of the following command statements:

SOUR:PULS:COUN 25 or PULS:COUN 25

Variable Command Syntax  Some commands have what appearsto be a variable syntax. For example:
DIAG:INT:SETup[n]? and SYST:COMM:SERial[n]:BAUD?

In these commands, the "n" isreplaced by a number. No space isleft between
the command and the number because the number isnot a parameter. The
number is part of the command syntax. The purpose of this notation isto save a
great deal of space in the command reference. In the case of ...SETup[n], n
could range from 1through 7. In ...SERial[n]..., n can be from O through 7. You
can send the command without the [n] and a default value will be used by the
instrument. Some examples:

DIAG:INT:SETUP2?, DIAG:INT:PRI2 5, SYST:COMM:SER1:BAUD 9600

Parameters  Parameter Types. The following list contains explanations and examples of
parameter typesyou will see later in this chapter.

¢ Numeric Parameters are commonly used decimal representations of
numbersincluding optional signs, decimal points, and scientific notation
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Linking Commands

(e.g., 123, 123E2, -123, -1.23E2, .123, 1.23E-2, 1.23000E- 01). Specia
casesinclude MIN, MAX, and INFinity. The Comments section within
the Command Reference will state whether a numeric parameter can also
be specified in hex, octal, and/or binary. # H7B, # Q173, # B1111011

» Boolean parameters represent a single binary condition that is either true
or false (e.g., ON, OFF, 1, 0). Any non-zero value is considered true.

Discreet parameters select from afinite number of values. These
parameters use mnemonicsto represent each valid setting. An example is
the TRIGger:SOURce < source> command where source can be BUS,
EXT,HOLD, or IMM.

» Arbitraty Block Program Data parameters are used to transfer blocks of
datain the form of bytes. The block of data bytesis preceded by a
preamble which indicates either 1) the number of data bytes which
follow, or 2) that the following data block will be terminated upon receipt
of a New Line message with the EOI signal true. The syntaxis:

Definite Length Block
# < non-zero digit> < digit(s)> < data byte(s)>

Where the value of < non-zero digit> equalsthe number of
< digit(s)> . The value of < digit(s)> taken asadecimal integer
indicatesthe number of < databyte(s)> in the block.

Indefinite Length Block
# 0< data byte(s)> < NL™ END>

Examples of sending 4 data bytes:

# 14< byte> < byte> < byte> < byte>
# 3004< byte> < byte> < byte> < byte>
#0< byte> < byte> < byte> < byte> < NL® END>

Optional Parameters. Parameters shown within square brackets ([ ]) are
optional parameters. (Note that the brackets are not part of the command, and
are not sent to the instrument.) 1f you do not specify a value for an optional
parameter, the instrument chooses a default value. For example, consider the
ARM:COUNLt? [< MIN| MAX> ] command. If you send the command without
specifying a parameter, the present ARM:COU Nt value isreturned. If you send
the MIN parameter, the command returns the minimum count available. If you
send the MAX parameter, the command returns the maximum count available.
Be sure to place a space between the command and the parameter.

Linking | EEE 488.2 Common Commands with SCPI Commands. Use a
semicolon between the commands. For example:

*RST,OUTP ON or TRIG:SOUR HOLD;*TRG

Linking Multiple SCPI commands. U se both a semicolon and a colon between
the commands. For example:

ARM:COUN 1;:TRIG:SOUR EXT
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ABORt

SCPI Command This section describesthe SCPI commands for the System I nstrument.

Reference Commands are listed alphabetically by subsystem and also within each
subsystem. A command guide is printed in the top margin of each page. The
guide indicatesthe first command listed on that page.

ABORt The ABORT subsystem isa part of the System Instrument’strigger system.
ABORT resetsthe trigger system from its Wait For Trigger stateto itsldle state
and aborts any pacer pulse train in progress. ABORt performsthe opposite
function of the INITiate:IMM ediate command. NI Tiate enablesthe trigger
system, while ABORt disablesit.

Subsystem Syntax ABORt

Comments » ABORt doesnot affect any other settings of the trigger system. When the
INITiate command is sent, the trigger system will respond just asit did
before the ABORt command was sent.

» Related Commands: INITiate, TRIGger

» *RST Condition: ABORT

Example  Stopping Pacer pulseswith ABORT

TRIG:SOUR HOLD trigger sourceis TRIG
command

SOUR:PULS:COUN 1E3 output 1000 Pacer pulses

SOURPULS:PER .1 S pulse period set to .1 second

INIT 0o to Wait For Trigger state

TRIG trigger the Pacer to output
pulses

ABORT oo to Trigger-ldle state and stop
Pacer pulses
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DIAGnostic

Subsystem Syntax

DIAGnostic

The DIAGnostic subsystem allows control over the System Instrument’sinternal
processor system (:BOOT, and :INTerrupt), the allocation and contents of U ser
RAM, and, disc volume RAM (:NRAM, and :RDISk), and allocation of the
built-in serial interface (COMM:SER:OWNer).

DIAGnostic
:BOOT
:COLD
[[WARM]
:COMMunicate
:SERial[0]
[:OWNer] [SYSTem| IBASic| NONE]
[:OWNer]?
:SERial[n]
:STORe
:DOWNIload
:CHECked
[(MADDress| < address> < data>
:SADDress< address> < data>
[([MADDress| < address> < data>
:SADDress< address> < data>
‘DRAM
AVAllable?
:CREate < size> < num_drivers>
:CREate? < MIN| MAX> < MIN| MAX| DEF>
‘DRIVer
:LOAD < driver_block>
:CHECked < driver_block>
LIST
ALL?
‘RAM?
‘ROM?
INTerrupt
:ACTivate [ON| OFF| 1] Q]
:SETup[n] [ON| OFF| 1] 0]
:SETUP[N]?
:PRIority[n] [< priority> | MIN| MAX| DEF]
:PRlority[n]? [MIN]| MAX| DEF]
‘RESPonse?
‘NRAM
:ADDRess?
:CREate < size> | MIN| MAX
:CREate? [MAX MIN]
‘PEEK? < address> ,< width>
:POKE < address> < width> ,< data>
‘RDISK
:ADDress?
:CREate < size> | MIN| MAX
:CREate? [MIN| MAX]
‘UPLoad
[(MADDress]? < address> ,< byte count>
SADDress? < address> < byte count>
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DIAGnostic:BOOT:COLD

:BOOT:COLD

NOTE

Comments

Example

DIAGNostic:BOOT:COLD causesthe System Instrument to restart (re-boot).
Configurations stored in non-volatile memory and RS-232 configurations are
reset to their default states:

» DRAM, NRAM, and RDISk memory segmentsare cleared

» Serial Interface parameters set to:

— BAUD 9600
— BITS8

— PARIity NONE
- SBITs1

— DTRON

— RTSON

— PACE XON

* Serial 0Owner = system

Resetting the serial interface parameters takes about 0.01 secondsfor the
built-in serial port and 0.75 seconds per serial plug-in card. While thisistaking
place the System Instrument will still respond to serial polls. If you are using a
serial poll to determine when the cold boot cycle is complete, you should insert a
delay of 1 second per plug-in serial card (E1324) before polling the system
instrument. Thiswill prevent incorrectly determining that the system instrument
has completed itsboot cycle.

* The System Instrument goes through its power-up self tests.

+ Reated Commands: DIAG:BOOT:WARM

Re-booting the System Instrument (cold)

DIAG:BOOT:COLD force boot
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:BOOT[:WARM]

Comments

Example

:COMMunicate
:SERial[0][:OWNer]

Parameters

Comments

Example

DIAGnostic :BOOT[:WARM]

DIAGnostic:.BOOT[ :WARM] causesthe System Instrument to restart (re-boot)
using the current configuration stored in non-volatile memory. The effect isthe
same as cycling power.

* The System Instrument goes through its power-up self tests.

» Thenon-volatile system state isused for configuration wherever
applicable.

 Redated Commands: DIAG:BOOT:COLD

Booting the System Instrument (warm)

DIAG:BOOT:WARM force boot

DIAGnostic:COMMunicate:SERial[ O] [ :OWNer] < owner > Allocatesthe
built-in serial interface to the System Instrument, the optional IBASIC
interpreter, or to neither.

Parameter Parameter Range of Default
Name Type Values Units
owner discrete SYSTem| IBASc| NONE none

*  While the serial interface is allocated to the Command Module
(SY STem), it can function asthe mainframe user interface when
connected to aterminal or computer running terminal emulation
software.

*  When the built-in serial interface isallocated to IBASIC, it is controlled
only by IBASIC. The serial interface is given a select code of 9, and any
RS-232 device connected to the (Command Module) RS-232 port is
programmed accordingly.

» If the built-in serial interface is not needed, specifying NONE will release
memory for use by other instruments.

» Oncethe new serial interface owner has been specified
(DIAG:COMM:SER:OWN), the change will not take effect until you
re-boot (warm) the system.

» Reated Commands: DIAGnostic:COMMunicate:SERial[:OWNer]

Givetheserial interfaceto IBASIC.

DIAG:COMM:SER IBAS Note; :OWNer isimplied
DIAG:BOOT:WARM Complete the allocation
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DIAGnostic:COMMunicate :SERial[0][:OWNer]?

:COMMunicate
:SERial[0][:OWNer]?

Comments

Example

:COMMunicate
:SERial[n]:STORe

Comments

Example

DIAGnostic:COMMunicate:SERial[ 0] [ :OWNer] ? Returnsthe current "owner"
of the built-in serial interface. The valuesreturned will be; "SY ST", "IBAS', or
"NONE".

* Related Commands: DIAGnostic:SERial[:OWNer]

Determinewhich instrument has the serial interface.

DIAG:COMM:SER? Note;, :OWNer isimplied

enter statement statement returns the string
SYST, IBAS, or NONE

DIAGnostic:COMMunicate:SERial[ n] :STORe Storesthe serial
communications parameters (e.g. BAUD, BITS, PARIty etc.) into non-volatile
storage for the serial interface specified by [n] in SERial[n].

» Until ...STORe isexecuted, communication parameter values are stored
in volatile memory, and a power failure will cause the settingsto be lost.

* DIAG:COMM:SER(1-7):STOR causesan Agilent E1324A (B-size
RS-232 card) to store its settingsin an on-board EEROM. ThisEEROM
write cycle takes nearly one second to complete. Wait for this operation
to complete before attempting to use that serial interface.

* TheAdgilent E1324A’sEEROM used to store its serial communication
settings has afinite lifetime of approximately ten thousand write cycles.
Even if your application program sent the ...STORe command once
every day, the lifetime of the EEROM would still be over 27 years.

Be careful that your application program sendsthe ...STORe command
to an Agilent E1324A no more often than is necessary.

* Reated Commands: all SY ST:COMM:SER][n]... commands

Storetheserial communications settings in thethird Agilent E1324A.

DIAG:COMM:SER3:STOR
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:DOWNIload:CHECked
[:MADDress]

Parameters

Comments

DIAGnostic :DOWNIoad:CHECked [:MADDress]

DIAGnostic:CHECked:DOWNIload[ :MADDress] < address> < data> writes
data into a non-volatile User RAM segment starting at address using error
correction. The User RAM segment isallocated by the DIAG:NRAM:CREate
or DIAG:DRAM:CREate command.

Parameter Parameter Range of Default
Name Type Values Units
address numeric 0to 16,777,215 (# HFFFFFE) none
data arbitrary block | See"Parameter Types', in the none
program data beginning of this chapter

» Thiscommand istypically used to send a block of datato a block of user
RAM. It isthe only way to send binary data to multiple addresses over a
serial (RS232C) line.

» CAUTION: Be certain that all of the data you download will be contained
entirely within the allocated NRAM segment. Writing data outside of the
NRAM segment will disrupt the operation of the Command Module.
Most computersterminate an OUTPUT, PRINT, or WRITE statement
with a carriage return or carriage return and line feed. These
End-Of-Line characters must be either accounted for (NRAM segment
sized to accommodate them), or suppressed using an appropriate
IMAGE or FORMAT statement. Some helpful methods:

— Sizethe NRAM segment alittle larger than the expected data block

— Control the End-Of-Line characterswith format statements.

— Usethe Definite Length Arbitrary Block Program Data format (see
example) to send your data rather than the Indefinite Length
Arbitrary Block Program Data format.

» Address may be specified in decimal, hex (# H), octal (# Q), or binary
(# B) formats. DOWNIoad isdone by word (16 bit) access so address
must be even.

» Becertain that address specifies alocation within the User RAM
segment allocated using DIAG:NRAM:CREate if you are downloading a
configuration table. DIAG:DOWNIoad can change the contents of
System RAM causing unpredictable results.

» Thiscommand can also be used to write data to a device with registersin
the A16 address space. See :DOWNIload:SADDress.

* Reated Commands: DIAG:NRAM:CREate, DIAG:NRAM:ADDRess?,
DIAG:UPLoad?, VXI:CONF:.CTABIe, VXI:CONF:DCTable,
VXI:CONF:ITABle, VXI:CONF:MTABIe
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DIAGnostic:DOWNIoad:CHECked [:MADDress]

Byte Format

Each byte sent with this command is expected to be in the following format:

Bit #

7 6 | 5| 4] 3] 2] 1] o0

Control Bit Check Bits Data Bits

Control Bitisused to indicate the serial driver information such as clear,
reset, or end of transmission. This bit isignored by the regular 488.2
driver . The control bit should be one for regular data.

Check Bitsare used to detect and correct a single bit error. The control
bit isnot included in the check. The check bits are a Hamming single bit
error correction code, as specified by the following table:

Data Value Check Bits
0 0

O O NOO| O |RRIWIN|F-

=
o

=
=

IRy
N

=
w

H
N

N O/ ONMNOIRMRWIAWINO|IFRL O|N

=
(6}

Data bitsare the actual data being transferred (four bitsat atime). Each
word to be written requiresfour data bytesfor transmission. The
significance of the data is dependant on the order received. The first data
byte received contains the most significant nibble of the 16 bit word to be
written (bits 15-12) . The next data byte received containsthe least
significant nibble of the most significant byte of the word (bits 11-8). The
third data byte received contains the most significant nibble of the least
significant byte of the word (bits 7-4). The fourth data byte received
containsthe least significant nibble of the least significant byte of the
word to be written (bits 3-0). Once all four bytes have been received the
word will be written.
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:DOWNIload:CHECked
:SADDress

Parameters

Comments

DIAGnostic :DOWNIload:CHECked :SADDress

DIAGnostic:CHECked:DOWNIload:SADDress < address> < data> writesdata
to non-volatile User RAM at a single address specified by address using error
correction. It can also write to deviceswith registersin the A16 address space.

Parameter Parameter Range of Default
Name Type Values Units
address numeric 0to 16,777,215 (# HFFFFFE) none
data arbitrary block | See"Parameter Types', in the none
program data beginning of this chapter

Thiscommand istypically used to send data to a device which accepts
data at asingle address. It isthe only way to send binary data to single
addressesover a serial (RS232C) line.

Most computersterminate an OUTPUT, PRINT, or WRITE statement
with a carriage return or carriage return and line feed. These
End-Of-Line characters must be either accounted for (NRAM segment
sized to accommodate them), or suppressed using an appropriate
IMAGE or FORMAT statement. Some helpful methods:

— Control the End-Of-Line characterswith format statements.

— Usethe Definite Length Arbitrary Block Program Data format (see
example) to send your data rather than the Indefinite Length
Arbitrary Block Program Data format.

A register addressin A 16 address space can be determined by:

1FC0016 + (LADDR* 64) + register_number
where 1FC00016 isthe base addressin the System Instrument A 16 space,
LADDR isthe device logical address, 64 isthe number of address bytes
per device, and register_number isthe register to which the datais
written.

If the device isan A 24 device, the address can be determined using the
VXI:CONF:DLIS command to find the base addressin A24, and then
adding the register_number to that value. A24 memory between address
20000016 and address E0000016 is directly addressable by the Controller.

Address may be specified in decimal, hex (# H), octal (# Q), or binary
(# B) formats. DOWNIoad isdone by word (16 bit) access so address
must be even.

Related Commands: DIAG:UPLoad:SADDress?
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DIAGnostic:DOWNIload:CHECked :SADDress

Byte Format

Each byte sent with this command is expected to be in the following format:

Bit #

7 6 | 5| 4] 3] 2] 1] o0

Control Bit Check Bits Data Bits

Control Bitisused to indicate the serial driver information such as clear,
reset, or end of transmission. This bit isignored by the regular 488.2
driver. The control bit should be one for regular data.

Check Bitsare used to detect and correct a single bit error. The control
bit isnot included in the check. The check bits are a Hamming single bit
error correction code, as specified by the following table:

Data Value Check Bits
0 0

O O NOO| O |RRIWIN|F-

=
o

=
=

IRy
N

=
w

H
N

N O/ ONMNOIRMRWIAWINO|IFRL O|N

=
(6}

Data bitsare the actual data being transferred (four bitsat atime). Each
word to be written requiresfour data bytesfor transmission. The
significance of the data is dependant on the order received. The first data
byte received contains the most significant nibble of the 16 bit word to be
written (bits 15-12) . The next data byte received containsthe least
significant nibble of the most significant byte of the word (bits 11-8). The
third data byte received contains the most significant nibble of the least
significant byte of the word (bits 7-4). The fourth data byte received
containsthe least significant nibble of the least significant byte of the
word to be written (bits 3-0). Once all four bytes have been received the
word will be written.
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:DOWNIload
[:MADDress]

Parameters

Comments

DIAGnostic :DOWNIoad [:MADDress]

DIAGnostic.DOWNIoad[ :MADDress] < address> < data> writesdatainto a
non-volatile User RAM segment starting at address. The User RAM segment is
allocated by the DIAG:NRAM:CREate command.

Parameter Parameter Range of Default
Name Type Values Units
address numeric 0to 16,777,215 (# HFFFFFE) none
data arbitrary block | See"Parameter Types', in the none
program data beginning of this chapter

CAUTION: Be certain that all of the data you download will be contained
entirely within the allocated NRAM segment. Writing data outside of the
NRAM segment will disrupt the operation of the Command Module.
Most computersterminate an OUTPUT, PRINT, or WRITE statement
with a carriage return or carriage return and line feed. These
End-Of-Line characters must be either accounted for (NRAM segment
sized to accommodate them), or suppressed using an appropriate
IMAGE or FORMAT statement. Some helpful methods:

— Sizethe NRAM segment alittle larger than the expected data block

— Control the End-Of-Line characterswith format statements.

— Usethe Definite Length Arbitrary Block Program Data format (see
example) to send your data rather than the Indefinite Lengh
Arbitrary Block Program Data format.

Thiscommand is generally used to download data into U ser
Configuration Tables. These tables allow the user to control the system’s
dynamic configuration DOWNIoad usesword writes.

Address may be specified in decimal, hex (# H), octal (# Q), or binary
(# B) formats. DOWNIload isdone by word (16 bit) access so address
must be even.

Be certain that address specifiesalocation within the User RAM
segment allocated using DIAG:NRAM:CREate if you are downloading a
configuration table. DIAG:DOWNIoad can change the contents of
System RAM causing unpredictable results.

This command can also be used to write data to a device with registersin
the A16 address space. See :DOWNIload:SADDress.

Related Commands: DIAG:NRAM:CREate, DIAG:NRAM:ADDRess?,
DIAG:UPLoad?, VXI:CONF:.CTABIe, VXI:CONF:DCTable,
VXI:CONF:ITABle, VXI:CONF:MTABIe
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DIAGnostic:DOWNIoad:SADDress

Example Loading Dynamic Configuration information into an allocated RAM segment.

DIAG:NRAM:CRE 6 Allocate a segment of user
RAM
DIAG:BOOT:WARM Re-boot system to complete
allocation
DIAG:NRAM:ADDR? guery startingaddress
enter value to variable X Oet starting address into X
DIAG:DOWN < value of X> ,table data download table data
VXI:CONF:DCTAB < value of X> link configuration table to
configuration algorithm
DIAG:BOOT:-WARM Re-boot to set new
configuration

:DOWNIload:SADDress DIAGnNostic:DOWNIoad:SADDress < address> ,< data> writesdata to
non-volatile User RAM at a single address specified by address, and writes data
to devices with registersin A 16 address space.

Parameters Parameter Parameter Range of Default
Name Type Values Units
address numeric 0to 16,777,215 (# HFFFFFE) none
data arbitrary block | See"Parameter Types', in the none
program data beginning of this chapter
Comments * Most computersterminate an OUTPUT, PRINT, or WRITE statement

with a carriage return or carriage return and line feed. These
End-Of-Line characters must be accounted for or suppressed using an
appropriate IMAGE or FORMAT statement. Some helpful methods:

— Control the End-Of-Line characterswith format statements.

— Usethe Definite Length Arbitrary Block Program Data format to send
your data rather than the Indefinite Length Arbitrary Block Program
Data format.

A register addressin A 16 address space can be determined by:

1FC00016 + (LADDR* 64) + register_number
where 1FC000s6 isthe base addressin the System Instrument A 16
address space, LADDR isthe device logical address, 64 isthe number of
address bytes per device, and register_number isthe register to which the
dataiswritten.

If the device isan A 24 device, the address can be determined using the
VXI:CONF:DLIS command to find the base addressin A24, and then
adding the register_number to that value. A24 memory between address
20000016 and address E0000016 is directly addressable by the Controller.

Address may be specified in decimal, hex (# H), octal (# Q), or binary
(# B) formats. DOWNIoad isdone by word (16 bit) access so address
must be even.

Related Commands: DIAG:UPLoad:SADDress?
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Example

:DRAM:AVAilable?

Comments

Example

DIAGnostic :DRAM:AVAilable?

Downloading Data to a Single Address L ocation

This program downloads an array with the data 1, 2, 3, 4, 5to register 32on a

device with logical address40in VX 1bus A 16 address space.

DIM Dnld_data(1:5) Dimension controller array
DATA1,2,3,45
READ Dnld_data(*) L oad data into controller array

"DIAG:DOWN:SADD #H1FCAZ20,# 210"
Thislineis sent without termination.

Send Dnld_data as 16-bit words Terminate after last word with
EOI or LF and EOI

DIAGnostic:DRAM :AVAilable? Returns the amount of RAM remaining
(available) inthe DRAM (Driver RAM) segment, which isthe amount of RAM
in the segment minus any previously loaded drivers.

DIAG:DRAM:CREAte doesnot allocate the RAM segment until after a
subsequent re-boot.

Related Commands: DIAG:DRAM:CREate, DIAG:DRIVer:LOAD,
DIAG:DRIVer:LIST?

Deter mine amount of space left for driversin the DRAmM segment.

DIAG:DRAM:AVA?

enter statement statement returns available
DRAM in bytes.
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DIAGnostic:DRAM:CREate

:DRAM:CREate

Parameters

Comments

Example

:DRAM:CREate?

7-16 System Instrument Command Reference

DIAGnostic.DRAM:CREate< sze> < num_drivers> createsanon-volatile
RAM areafor loading instrument drivers. DIAGnhostic.DRAM :CREate 0
removesthe RAM segment when the system is re-booted.

Parameter Parameter Range of Default
Name Type Values Units
size numeric 0to available RAM or none
MIN| MAX
num_drivers numeric Oto available RAM or 8
MIN| MAX| DEF

szeisthe number of bytesto be allocated to DRAM use. A size of zero
will remove the DRAM segment.

num_driversisthe maximum number of driversto be loaded.

The DRAM segment will be created only after the System Instrument has
been re-booted (cycle power or execute DIAG:BOOT).

Based on the size specified, DIAG:DRAM:CRE roundsthe sizeup to an
even value.

DRAM will de-allocate previoudly allocated NRAM and RDI1Sk
segments.

Using all of the available RAM (MAX) for the DRAM segment will limit
some functions such as IBA SIC program space, instrument reading
storage space, and full functionality of the Display Terminal Interface.

Use DIAG:DRIVer:.LOAD...and, DIAG:DRIVer:LIST...? to load and
manage DRAM.

Related Commands:DIAG:DRAM:AVAilable?,
DIAG:DRIVer:LOAD..., DIALG:DRIVer:LIST...2.

Allocate a 15 Kbyte non-volatile Driver Ram segment.

DIAG:DRAM:CREate 15360 allocate 15 Kbyte segment of
Driver Ram.

DIAGnostic.DRAM:CREate? [< MIN| MAX> < MIN| MAX| DEF> ] returns

the size (in bytes) of a previously created non-volatile RAM areafor loading
instrument drivers, and the number of drivers currently loaded.

» dzeisthe number of bytes currently allocated to DRAM use.

* num_driversisthe number of driverscurrently loaded.



:DRIVer:LOAD
< driver_block>

Parameters

Comments

Example

:DRIVer :LOAD:
CHECked
< driver_block>

Parameters

Comments

Example

DIAGnostic :DRIVer:LOAD < driver_block>

DIAGnostic:DRIVer:LOAD < driver_block> loadsthe instrument driver
contained in the driver_block into a previoudly created DRAM segment.

Parameter Parameter Range of Default
Name Type Values Units
driver_block arbitrary block See "Parameter Types' at the none
program data beginning of this chapter.

» driver_block isthe actual binary driver datato be transferred.

 Reated Commands:DIAG:DRAM:AVAilable?,
DIAG:DRAM:CREate, DIAG:DRIVer:LIST...2.

Download a driver block.

DIAG:DRIV:LOAD
downloadsthedriver < driver_block> to DRAM memory.

DIAGnostic:DRIVer:LOAD:CHECKed < driver_block> loadsthe instrument
driver contained in the driver_block into a previously created DRAM segment.
The driver_block isformatted in the same data byte format used by
DOWNIoad:CHECked.

Parameter Parameter Range of Default
Name Type Values Units
driver_block arbitrary block See "Parameter Types' at the none
program data beginning of this chapter.

» driver_block isthe actual binary driver datato be transferred.

» Thisisthe only way to download a device driver over a serial (RS232C)
line.

 Reated Commands:DIAG:DRAM:AVAilable?,
DIAG:DRAM:CREate, DIAG:DRIVer:LIST...2.

Download thedriver named DIGITAL.DC.

DIAG:DRIVer:LOAD:CHEC
downloadsthedriver < driver_block> to DRAM memory.
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DIAGnostic:DRIVer :LIST[:type]?

:DRIVer :LIST[:type]? DIAGnostic:DRIVer:LIST[:type] ? ligtsall driversfrom the specified table found
on the system. If no parameter is specified, all driver tables are searched and the
data from each driver table is separated from the others by a semicolon.

Parameters Parameter Parameter Range of Default
Name Type Values Units
type discrete ALL|RAM| ROM ALL

For each driver listed, the following items are returned:

NAME, IDN_MODEL, REV_CODE, TABLE

Parameter Description
NAME The instrument name. Thisisthe same label that
appearson the instrument selection menu.
IDN_MODEL The model name. Thisisthe same model name as
used in the response to the *IDN? command.
REV_CODE Therevision code. It isin the form A.nn.nn where A
as an alpha character
TABLE The name of the table the driver wasfound in.
Thiswill be RAM or ROM.

Comments » DIAGnostic:DRIVer:LIST? listsall driversfound in the system.

 DIAGnostic:DRIVer:LIST:RAM? listsall driversfound in the RAM
driver table DRAM.

 DIAGnostic:DRIVer:LIST:ROM? lists all driversfound in the ROM
driver table.

 Reated Commands:DIAG:DRAM:AVAilable?,
DIAG:DRAM:CREate, DIAG:DRIVer:LOAD...

Example List all driversin thesystem.
DIAG:DRIV:LIST? listsall drivers currently loaded.

Example List all driversin ROM.

DIAG:DRIV:LIST:ROM? listsall of the drivers currently
loaded in ROM.
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!INTerrupt:ACTivate

DIAGnostic :INTerrupt:ACTivate

DIAGnosticINTerrupt:ACTivate< mode> enablesan interrupt on the VXI
backplane interrupt line specified by DIAG:INT:SET[n] to be acknowledged.

Parameters Parameter Parameter Range of Default
Name Type Values Units
mode boolean 0| 1) OFF| ON none

Comments * When aninterrupt occurs and has been acknowledged, the response is

read with the DIAGnostic:INTerrupt:RESPonse? command.

» If aninterrupt occurson aVXlbusbackplane interrupt line and the
interrupt acknowledgement has not been enabled, there is no interrupt
acknowledgement response. The interrupt will be held off until the
interrupt acknowledge is enabled by either the DIAG:INT:ACT
command or DIAG:INT:RESP? command.

* ON or 1enableinterrupt acknowledgement. OFF or 0 disablesinterrupt
acknowledgement.

» Bit 8inthe Operation Statusregister can be used to indicate when an
interrupt has been acknowledged. See chapter 6 for more details about
thisregister.

» Interrupt acknowledgement must be re-enabled every time an interrupt is
acknowledged

* Reated Commands: DIAG:INT:PRIority[n], DIAG:INT:RESP?,
DIAG:INT:SET[n]

» *RST Condition: DIAG:INT:ACTivate OFF (for all lines)

Example Enablean Interrupt Acknowiedgement on Line2.

DIAG:INT:SET2
DIAG:INT:ACT ON

Set up interrupt line 2

Enableinterrupt to be
acknowledged

(INTerrupt:SETup[n] DIAGnosticINTerrupt:SETup[n] < mode> specifiesthat an interrupt on VXI
backplane interrupt line [n] will be serviced by the System Instrument service
routine (DIAGnostic:INTerrupt commands) rather than the operating system
service routine.

Parameters Parameter Parameter Range of Default
Name Type Values Units
mode boolean 0| 1) OFF| ON none

Comments * ...SETuplthrough ...SETup7 specify the VXI interrupt lines 1 through 7.

*  Sending SETup without an [n] value specifiesV X | interrupt line 1.
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DIAGnostic:INTerrupt:SETup[n]?

* ON or 1 specify that interrupt handling isto be set up for the specified
interrupt line. OFF or Oindicate that interrupt handling of the specified
line isto be done by the operating system.

* Related Commands: DIAG:INT:ACT, DIAG:INT:PRIority[n],
DIAG:INT:RESP?

» *RST Condition: DIAG:INT:SETup[n] OFF (for all lines)

Example  Setup and wait for VXI interrupt responseon line 2.

DIAG:INT:PRI2 5 set priorityto 5on line 2
DIAG:INT:SETUP2 ON handle interrupt on line 2
code which will

initiate an action
. resultingin an interrupt
DIAG:INT:RESP? Read the acknowiedge response

(INTerrupt:SETup[n]? DIAGnostic:INTerrupt:SETup[ n] ? Returnsthe current state set by
DIAG:NT:SETUP[n] < mode> , for the VXI interrupt line specified by [n] in
...SETup[n]?.

Comments e ...SETupl?through ...SETup7? specify the VXI interrupt lines 1
through 7.

» Sending SETup? without an [n] value specifies VX1 interrupt line 1.

» If lisreturned, interrupt handling is set up for the specified interrupt
line using the System Instrument (DIA Gnostic:INTerrupt commands). If
Oisreturned, interrupt handling is done by the operating system.

* Reated Commands: DIAG:INT:SETup[n], DIAG:INT:PRIority[n],
DIAG:INT:ACT, DIAG:INT:RESP?

Example Determineinterrupt setup for line4.

DIAG:INT:SETUP4?
enter statement statement returnsO or 1
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!INTerrupt:PRIority[n]

Parameters

Comments

Example

!INTerrupt:PRIority[n]?

Comments

Example

DIAGnostic :INTerrupt:PRIlority[n]

DIAGnosticINTerrupt:PRIority[ n] [< levd> ] givesapriority level to the VXI
interrupt line specified by [n] in ...PRIority[n].

Parameter Parameter Range of Default
Name Type Values Units
level numeric 1through 7] MIN| MAX| DEF none

The priority of an interrupt line determines which line will be
acknowledged first in the event that more than one line isinterrupting.

For level, lower values have lower priority (level 1islower priority than
level 2).

No parameter, or DEF (default) setspriority to 1.

... PRlorityl through ...PRIority7 specify the VXI interrupt lines 1
through 7.

Sending PRI ority without an [n] value specifiesV X1 interrupt line 1.
Thiscommand has no effect if only one interrupt isto be set up.

Related Commands: DIAG:INT:ACT, DIAG:INT:SETup[n],
DIAG:INT:RESP?

Setup, set a priority, and wait for VXI interrupt responseon line 2.

DIAG:INT:PRI2 5
DIAG:INT:PRI2 5

handle interrupt on line 2
set priorityto 5on line 2
code which will

initiate an action
resultingin an interrupt

DIAG:INT:RESP? Read the acknowiedge response

DIAGnosticINTerrupt:PRIority[ n] ? Returnsthe current priority level set for
the VX1 interrupt line specified by [n] in ...PRIority[n]?.

... PRlority?1 through ...PRIority?7 specify the VX1 interrupt lines 1
through 7.

Sending PRI ority? without an [n] value specifies VX1 interrupt line 1.

Related Commands: DIAG:INT:PRIority[n], DIAG:INT:SETup[n],
DIAG:INT:RESP?

Determineinterrupt priority for line4.

DIAG:INT:PRI4?

enter statement statement returns 1 through 7
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DIAGnostic:INTerrupt:RESPonse?

!INTerrupt:RESPonse? DIAGnostic:INTerrupt:RESPonse? Returnsthe interrupt acknowledge
response (STATU SID word) from the highest priority VX1 interrupt line.

Comments .

The value returned isthe response from the interrupt acknowledge cycle
(STATUYID word) of adevice interrupting on one of the interrupt lines
set up with the DIAG:INT:SET[n] command.

Bits 0 through 7 of the STATU SID word are the interrupting device's
logical address. Bits 8 through 15 are Cause/Status bits. Bits 16 through
31 (D32 Extension) are not read by the System Instrument.

If only bits 0 through 7 are used by the device (bits8 - 15 are FF), the
logical address can be determined by adding 256 to the value returned by
DIAG:INT:RESP?. If bits0 - 15 are used, the logical address addressis
determined by adding 65536 to the value returned (if the number
returned is negative.

Only theinterrupt lines previously configured with the
DIAG:INT:SET[n] commands generate responses for thiscommand.

If there are interrupts on multiple lines when this command isreceived,
or when the acknowledgement was enabled with DIAG:INT:ACT, the
response data returned will be from the line with the highest priority set
using the DIAG:INT:PRI [n] command.

If interrupt acknowledge has not been enabled with DIAG:INT:ACT,
then it will be enabled by DIAG:INT:RESP?. System Instrument
execution is halted until the interrupt acknowledgement response is
received.

DIAG:INT:WAIT? can also be used to wait for the interrupt response.

Related Commands: DIAG:INT:ACT, DIAG:INT:SETup[n],
DIAG:INT:PRIority[n]

Example  Setup and wait for VXI interrupt responseon line 2.

DIAG:INT:PRI2 5 set priorityto 5on line 2
DIAG:INT:SETUP2 ON handle interrupt on line 2
code which will

initiate an action
. resultingin an interrupt
DIAG:INT:RESP? read the acknowiedge response
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‘:NRAM:ADDRess?

Comments

Example

‘NRAM:CREate

Parameters

Comments

Example

DIAGnostic :NRAM:ADDRess?

DIAGnostic:NRAM :ADDRess? Returnsthe starting address of the non-volatile
User RAM segment allocated using DIAG:NRAM :CREate.

» DIAG:NRAM:CREAte doesnot allocate the RAM segment until after a
subsequent re-boot. To get accurate results, execute
DIAG:NRAM:ADDRess? after the re-boot.

* Reated Commands: DIAG:NRAM:CREate, DIAG:NRAM:CREate?,
DIAG:DOWNIload, DIAG:UPload?

Deter mine addr ess of the most recently created User RAM segment

DIAG:NRAM:ADDR?

enter statement statement returns decimal
numeric address

DIAGnhosticNRAM:CREate< sze> allocates a segment of non-volatile U ser
RAM for a user-defined table.

Parameter Parameter Range of Default
Name Type Values Units
Size numeric Oto available RAM or none
MIN| MAX

» The RAM segment will be created only after the System Instrument has
been re-booted (cycle power or execute DIAG:BOOT).

» Based on the size specified, DIAG:NRAM:CRE roundsthe sizeup to an
even value.

* NRAM will de-allocate a previoudly allocated RD 1Sk segment.

» Usingall of the available RAM (MAX) for the NRAM segment will limit
some functions such as IBA SIC program space, instrument reading
storage space, and full functionality of the Display Terminal Interface.

+ UseDIAG:NRAM:ADDR?to determine the starting address of the
RAM segment.

« UseDIAG:DOWNIload, DIAG:UPLoad?, DIAG:PEEK, or
DIAG:POKE to store and retrieve information in the non-volatile RAM
segment.

* UseDIAG:NRAM:CRE? MAX to find maximum available segment size.

* Reated Commands: DIAG:NRAM:CREate?,
DIAG:NRAM:ADDRess?, DIAG:DOWNIload, DIAG:UPLoad?

Allocate a 15 Kbyte User Non-volatile Ram segment.

DIAG:NRAM:CREate 15360 allocate 15 Kbyte segment of
User Ram.
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DIAGnostic:NRAM:CREate?

‘NRAM:CREate?

Comments

Example

:PEEK?

Parameters

Comments

Example

7-24 System Instrument Command Reference

DIAGnhostic:NRAM:CREate? [MIN | MAX] Returnsthe current or allowable
(MIN | MAX) size of the User non-volatile RAM segment.

 DIAG:NRAM:CRE doesnot allocate driver RAM until a subsequent
re-boot. To get accurate results, execute DIAG:NRAM:CRE? after the

re-boot.

* Reated Commands: DIAG:NRAM:ADDRess?, DIAG:NRAM:CREate

Check the size of the User RAM segment.

DIAG:NRAM:CREate?
enter statement

statement enters sizein bytes

DIAGnostic:PEEK? < address> ,< width> readsthe data (number of bits

given by width) starting at address.

Parameter Parameter Range of Default
Name Type Values Units
address numeric 0to 16,777,215 (# HFFFFFF) none
width numeric 8| 16| 32 none

» Address specifies alocation within the range of the control processor’s
addressing capability.

» Address may be specified in decimal, hex (# H), octal (# Q), or binary

(#B) formats.

* Reated Commands: DIAG:POKE

Read byte from User non-volatile RAM

DIAG:PEEK? 16252928,8

enter statement

ask for byte

return value of byte




:POKE

Parameters

Comments

Example

:RDISk:ADDress?

Comments

Example

DIAGnostic :POKE

DIAGnostic:POKE < address> < width> < data> writes data (number of
bits given by width) starting at address.

Parameter Parameter Range of Default
Name Type Values Units
address numeric 0to 16,777,215 (# HFFFFFF) none
width numeric 8| 16| 32 none
data numeric 8to 32 hit integer none

» Address specifies alocation within the range of the control processor’s
addressing capability.

» Addressand data may be specified in decimal, hex (# H), octal (# Q), or
binary (# B) formats.

» CAUTION: DIAG:POKE can change the contents of any addressin
RAM. Changing the contents of RAM used by the Command Module’'s
control processor can cause unpredictable results.

 Reated Commands: DIAG:PEEK?

Storebytein User non-volatile RAM

DIAG:POKE 16252928,8,255

DIAGnNostic:RDI Sk:ADDress? Returnsthe starting address of the RAM disc
volume previoudly defined with the DIAG:RDISk:CREate command. The RAM
disc volume is defined for use only by the IBASIC option.

 DIAG:RDISk:CREAte does not allocate the RAM volume segment until
after a subsequent re-boot. To get accurate results, execute
DIAG:RDISk:ADDRess? after the re-boot.

* Reated Commands: DIAG:RDISK:CREate, DIAG:RDISk:CREate?

Return the starting address of the IBASIC RAM volume.

DIAG:RDIS:ADDR?
enter statement

statement returns decimal

numeric address
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DIAGnostic:RDISk:CREate

:RDISk:CREate

Parameters

Comments

Example

‘RDISk:CREate?

Comments

Example

DIAGnostic:RDISk:CREate< sze> Allocates memory for aRAM disc volume.
The RAM disc volume is defined for use only by the IBASIC option.

Parameter Parameter Range of Default
Name Type Values Units
Size numeric Oto available RAM or none
MIN| MAX

The RAM disc segment will only be created after the System Instrument
has been re-booted (cycle power or execute DIAG:BOOT).

Based on the size specified, DIAG:RDIS.CRE roundsthe sizeup to an
even value.

Using all of the available RAM (MAX) for the disc volume segment will
limit some functions such asIBA SIC program space, instrument reading
storage space, and full functionality of the Display Terminal Interface.

Related Commands: DIAG:RDISk:ADDress?, DIAG:RDISk:CREate?

Allocate a 64 Kbyte segment for the I BASI C option’s RAM volume.

DIAG:RDIS:CRE 65536

DIAGnostic:RDISk:CREate? [MIN | MAX] Returnsthe current or allowable
(MIN | MAX) size of the RAM disc volume segment.

DIAG:RDIS.CRE doesnot allocate driver RAM until a subsequent
re-boot. To get accurate results, execute DIAG:RDIS.CRE? after the
re-boot.

Related Commands: DIAG:RDISk:CREate, DIAG:RDISK:ADDR?

Return the size of the current RAM disc volume.

DIAG:RDIS:CRE?
enter statement returns numeric size
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DIAGnostic :UPLoad[:MADDress]?

:UPLoad[:MADDress]? DIAGnostic.UPLoad[:MADDress]? < address> ,< byte count> Returnsthe
number of bytes specified by byte count, starting at address.

Parameters Parameter Parameter Range of Default
Name Type Values Units
address numeric 0to 16,777,215 (# HFFFFFE) none
byte count numeric 0to (999,999,998) none
Comments » Address may be specified in decimal, hex (# H), octal (# Q), or binary

(# B) formats.

UPL oad isdone by word (16 bit) access so address and byte_count must
be even.

Dataisreturned in the Definite Block Response Data format:
# < non-zero digit> < digit(s)> < data byte(s)>

Where the value of < non-zero digit> equalsthe number of < digit(s)> .
The value of < digit(s)> taken asadecimal integer indicatesthe number
of < data byte(s)> to expect in the block.

Thiscommand can also be used to retrieve data from a device with
registersin A16 address space. See DIAG:UPload:SADDress?

Related Commands: DIAG:NRAM:ADDress?, DIAG:NRAM:CREate,
DIAG:DOWNIload

Example  Upload data stored on non-volatile User RAM.

DIM HEADER$[6], DATA(1024)

6 charsfor "# 41024" header
1024 charsfor data bytes

DIAG:NRAM:ADDR?
et starting address of NRAM
enter ADD
addressinto ADD
OUTPUT "DIAG:UPL? < value of ADD> ,1024"
request 1 Kbyte from addressin ADD
enter HEADER$
strip "# 41024" from data
enter DATA

oet 1024 data bytesinto string; use enter format so statement
won't terminate on CRsor LFsetc. Line Feed (LF) and EOI
follow the last character retrieved.
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DIAGnostic:UPload:SADDress?

:UPload:SADDress?

Parameters

Comments

Example

DIAGnostic:UPLoad:SADDress? < address> < byte count> Returnsthe
number of bytes specified by byte count, at address.

Parameter Parameter Range of Default
Name Type Values Units
address numeric 0to 16,777,215 (# HFFFFFE) none
byte count numeric 0to (999,999,998) none

» Address may be specified in decimal, hex (# H), octal (# Q), or binary
(# B) formats.

» UPLoad isdone by word (16 bit) access so address and byte_count must
be even.

» Theregister addressin A 16 address space can be determined by:

1FCO00016 + (LADDR* 64) + register_number

where 1FC00016 isthe base addressin the V X1bus A 16 address space,
LADDR isthedevice logical address, 64 isthe number of address bytes
per device, and register_number isthe register from which datais
retrieved.

If the device isan A 24 device, the address can be determined using the
VXI:CONF:DLIS command to find the base addressin A24, and then
adding the register_number to that value. A24 memory between address
200000016 and address E0000016 is directly accessible by the Controller.

» Dataisreturned in the Definite Block Response Data format:
# < non-zero digit> < digit(s)> < data byte(s)>
Where the value of < non-zero digit> equalsthe number of < digit(s)> .

The value of < digit(s)> taken asadecimal integer indicates the number
of < data byte(s)> to expect in the block.

+ Related Commands: DIAG:DOWNIload:SADDress

Upload data stored in non-volatile User RAM.

Thisprogram reads 1024 data bytes from register 32 on a device with logical
address 40 in Command M odule A 16 address space.

DIM HEADER$[6], DATA(1024)

6 charsfor "# 41024" header
1024 charsfor data bytes

OUTPUT "DIAG:UPL:SADD? # H1IFCA20,1024"

request 1 Kbyte from device
regster 32

enter HEADER$
strip "# 41024" from data
enter DATA

oet 1024 data bytesinto string; use enter format so statement
won't terminate on CRsor LFsetc. Line Feed (LF) and EOI
follow the last character retrieved.
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INITiate

INITiate [:IMMediate]

The INITiate command subsystem controlsthe initiation of the trigger system
for one or more trigger cycles. INITiate enables while ABORt disablesthe
trigger system. The TRIGger command subsystem controls the behavior of the
trigger system while it is enabled.

Subsystem Syntax INITiate
[[IMMediate]

[:IMMediate] INITiatel MMediate changesthe trigger system from the Idle state to the Wait
For Trigger state.

Comments * If TRIGger:SOURceisIMMediate, the Pacer starts. If TRIG:SOURce s
BUS, EXT, or HOLD, the Pacer will start when that trigger condition is
satisfied.

» Sending the ABORt command will reset the trigger system back to its
Idle state and terminate any pacer pulse train in progress.

* Sending INIT while the system is still in the Wait for Trigger state
(already INITiated) will cause an error -213,"Init ignored".

* Reated Commands: ABORt, TRIGger

*RST Condition: Trigger system isin the Idle state.

Example [Initiatingthetrigger system (Wait For Trigger state).

TRIG:SOUR HOLD trigger sourceis TRIG
command

SOUR:PULS:COUN 1E3 output 1000 Pacer pulses

SOURPULS:PER .1 S pulse period set to .1 second

INIT 0o to Wait For Trigger state

TRIG trigger the Pacer to output
pulses

INIT must re-initiate system before
each trigger cycle

TRIG
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[SOURce]:PULSe: COUNt

[SOU RCG] The System Instrument contains a Pacer which produces TTL level pulses. The
SOURCE command subsystem controls the number and period of these pulses.
The output of the Pacer is available at the rear-panel BNC connector labeled
“Pacer Out”.

Subsystem Syntax [SOURce]
‘PULSe
:COUNIt < count>
:COUNt? [MIN | MAX]
:PERIod < period>
‘PERiod? [MIN | MAX]

:PULSe:COUNt SOURcePULSe:COUNLt < count> setsthe number of Pacer pulsesthat are
generated when the trigger condition is satisfied.

Parameters Parameter Parameter Range of Default
Name Type Values Units
count numeric 1to 8,388,607| 9.9E37| none

INFinity] MIN| MAX

Comments * When count isset to INFinity or 9.9E37, pulses are continuous.
» Related Commands: ABORT, INIT, TRIG

+ *RST Condition: SOUR:COUN 1

Example  Settingthe Pacer pulse count.

TRIG:SOUR HOLD trigger sourceisTRIG
command

SOUR:PULS:COUN 1E3 output 1000 Pacer pulses

SOURPULS:PER .1 S pulse period set to .1 second

INIT 0o to Wait For Trigger state

TRIG trigger the Pacer to output
pulses

‘PULSe:COUNt?  SOURcePULSeCOUNt? [MIN | MAX] returns:

» The current count if no parameter is sent.
* The maximum allowable count if MAX issent.

e The minimum allowable count if MIN is sent.

Example  Queryingthe pulse count.

SOUR:PULS:COUN 1E3 output 1000 Pacer pulses
SOUR:PULS:COUN? guery system for pulse count
retrieve value
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:PULSe:PERiod

Parameters

Comments

Example

:PULSe:PERiod?

Example

[SOURce] :PULSe:PERiod

SOURcelPULSe:PERiod < period> setsthe period of the pulse(s) to be
generated by the Pacer.

Parameter Parameter Range of Default

Name Type Values Units

pweiod numeric 500E-9 to 8.388607 or second
MIN| MAX

* Theresolution of period is 500E-9 seconds.

» The Pacer waveform is a square wave with the output high for the first
half of the period, and low for the final half.

* Reated Commands: SOUR:PULS.COUN, ABORT, INIT,TRIG

» *RST Condition: SOUR:PULSPER 1E-6

Setting the Pacer pulse period.

TRIG:SOUR HOLD

SOUR:PULS:COUN 1E3

SOUR:PULS:PER .1 S

INIT
TRIG

trigger sourceis TRIG

command

output 1000 Pacer pulses
pulse period set to .1 second
0o to Wait For Trigger state
trigger the Pacer to output

pulses

SOURcelPULSePERiod? [MIN | MAX] returns:

» Thecurrent period if no parameter is sent.

» The maximum allowable period if MAX is sent.

e The minimum allowable period if MIN issent.

Querying the Pacer pulse period.

SOUR:PULS:PER?
enter statement

ask for pulse period

statement to enter value of

period
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STATus :OPERation :CONDition?

STATus

Subsystem Syntax

:OPERation
:CONDition?

Comments

Example

:OPERation:ENABIe
< event>

Parameters

Comments

The STATus subsystem commands access the condition, event, and enable
registersin the Operation Status group and the Questionable Data group.

STATus

:OPERation
:CONDition?
:ENABIle < event>
‘ENABIe?
[(EVENt]?

‘PRESet

:QUEStionable
:CONDition?
:ENABIle < event>
:ENABIe?
[(EVENt]?

STATus:OPER:COND? returnsthe state of the condition register in the
Operation Status group. The state represents conditions which are part of an
instrument’s operation.

* Bit8intheregister isused by the System Instrument (Command
Module) to indicate when an interrupt set up by the DIAG:INTerrupt
commands has been acknowledged.

» Reading the condition register does not change the setting of bit 8. Bit 8
iscleared by the DIAG:INT:RESP? command.

* Related Commands: STAT:OPER:ENABIle, STAT:OPER:EVENt?

Reading the contents of the condition register

STAT:OPER:COND? query register
enter statement

STATus:OPER:ENABIle< event> setsan enable mask to allow events
monitored by the condition register and recorded in the event register, to send a
summary bit to the Status Byte register (bit 7).

Parameter Parameter Range of Default
Name Type Values Units
event numeric 256 none

» Bit 8inthe condition register isused by the system instrument
(Command Module) to indicate when an interrupt set up by the
DIAG:INTerrupt commands has been acknowledged.
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Example

:OPERation:ENABIle?

Comments

Example

:OPERation[:EVENTt]?

Comments

STATus :OPERation:ENABIle?

Bit 8isthe only bit used in the condition register (by the System
Instrument), therefore, it isthe only bit which needsto be unmasked in
the event register. Specifying the "bit weight" for the event unmasksthe
bit. The bit weight is 256 and can be specified in decimal, hexadecimal
(#H), Octal (# Q) or binary (# B).

When the summary bit is sent, it setsbit 7 in the Status Byte register.

Related Commands: STAT:OPER:ENABIe?

Unmasking bit 8in the Event Register

STAT:OPER:ENAB 256 unmask bit 8

STATus:OPER:ENABIe? returnswhich bitsin the event register (standard
operation status group) are unmasked.

Bit 8in the condition register is used by the system instrument
(Command Module) to indicate when an interrupt set up by the
DIAG:INTerrupt commands has been acknowledged.

Bit 8in the event register generally isthe only bit which will be unmasked.
If thisbit isunmasked when STAT:OPER:ENAB?issent, 256 is
returned.

Reading the event register mask does not change the mask setting
(STAT:OPER:ENAB < event> ).

Related Commands: STAT:OPER:ENABIe

Reading the Event Register Mask

STAT:OPER:ENAB? guery register mask
enter statement

STATus:OPER:EVENLt? returns which bitsin the event register (standard
operation status group) are set. The event register indicates when there has
been a positive transition in the condition register.

Bit 81in the condition register is used by the system instrument
(Command Module) to indicate when an interrupt set up by the
DIAG:INTerrupt commands has been acknowledged.

Bit 8in the event register generally isthe only bit which isused. If this bit
isset when STAT:OPER:EVEN?issent, 256 isreturned.

Reading the event register clearsthe contents of the register. If the event
register isto be used to generate a service request (SRQ), you should
clear the register before enabling the SRQ (*SRE). This preventsan
SRQ from occurring due to a previous event.

Related Commands: STAT:OPER:ENABIe, STAT:OPER:ENABIe?
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STATus :PRESet

Example

:PRESet

Example

:QUESTIionable

Reading the Event Register

STAT:OPER:EVEN? query if bit(s) is set
enter statement

STATus:PRESet sets each bit in the enable register (standard operation status
group) to’'0'.

Presetting the Enable Register
STAT:PRES preset enable regster

The STATus:QUEStionable commands are supported by the system instrument,
however, they are not used by the System Instrument. Queries of the
Questionable Data condition and event registerswill alwaysreturn + O.
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SYSTem :BEEPer[:IMMediate]

SYSTem The SYSTEM command subsystem for the System Instrument provides for:

» Configuration of the RS-232 interface

» Control and access of the System Instrument’sreal time clock/calendar
(SYST:TIME, SYST:TIME?, SYST:DATE, SYST:DATE?).

» Accessto the System Instrument’s error queue (SY ST:ERR?).

» Configuring the communication ports (GPIB and serial).

Subsystem Syntax

SYSTem
‘BEEPer
[:IMMediate]
:COMMunicate
:GPIB
:ADDRess< address> | MIN| MAX
‘ADDRess? [MIN]| MAX]
:SERial[n]
:CONTTrol
‘DTRON | OFF| STANdard| IBFull
:DTR?
‘RTSON | OFF| STANdard | IBFull
‘RTS?
[:RECeive]
:BAUD < baud_rate> | MIN | MAX
‘BAUD?[MIN | MAX]
BITS 7| 8] MIN| MAX
BITS?[MIN | MAX]
:PACE
[:PROTocol] XON | NONE
[:PROTocol]?
:THReshold
:STARt < characters> | MIN| MAX
:STARt? [MIN | MAX]
:STOP < characters> | MIN | MAX
:STOP? [MIN | MAX]
‘PARIty
:CHECk 1| O] ON| OFF
:CHECK?
[:TYPE]EVEN| ODD | ZERO | ONE | NONE
[:-TYPE]?
:SBITs 1] 2| MIN| MAX
:SBITS?[MIN | MAX]
:TRANsmit
‘AUTO 1| 0] ON| OFF
‘AUTO?
:PACE
[:PROTocol] XON | NONE
[:PROTocol]?
:DATE < year> < month> < day>
:DATE? [MIN]| MAX ,MIN| MAX,MIN| MAX]
‘ERRor?
‘TIME < hour> ,< minute> ,< second>
TIME?[MIN| MAX,MIN | MAX,MIN | MAX]
‘VERSion?

:BEEPer[:IMMediate] SYSTem:BEEPer:IMM ediate causes the system beeper to sound momentarily.

Example  Sound the Beeper
SYST:BEEP:IMM
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SYSTem:COMMunicate :GPIB:ADDRess

:COMMunicate
:GPIB:ADDRess

Parameters

Comments

Example

:COMMunicate
:GPIB:ADDRess?

Example

:COMMunicate
:SERial[n]: ...

Comments

SYSTem:COMMunicate:GPIB:ADDRess < address> setsthe primary address
of the Instrument’s GPIB port.

Parameter Parameter Range of Default
Name Type Values Units
address numeric must round to 0to 30 none

* Thevalueof < address> iseffective after the System Instrument has
received a< newline> followingthe SY ST:COMM:GPIB:ADDR
command. < newline> can be aline-feed or END (EOI signal).

 Redated Commands: SYST:COMM:GPIB:ADDR?,
DIAG:BOOT:COLD

» *RST Condition: *RST does not change the System Instrument’s primary
GPIB address.

Set the GPIB port’s primary address

SYST:COMM:GPIB:ADDR 9 setsthe primary addressto 9

SYSTem:COMMunicate:GPI B:ADDRess? returns the Command Module
primary GPIB address.

Read thePrimary GPIB Address.

SYST:COMM:GPIB:ADDR?
enter statement

Read the GPIB address
Enter the GPIB address

The SYStem:COMMunicate:SERial[ n]: ... commands set and/or modify the
configuration of the serial interface(s) that are under control of the System
Instrument. The interface to be affected by the command is specified by a
number (zero through seven) which replacesthe [n] in the :SERial[ n]
command. The number isthe interface’s card number. Card number zero
specifiesthe E1300/E 1301 mainframe’s built-in interface while one through
seven specify one of up to seven E1324 B-size plug-in serial interface modules.
The serial interface installed at logical address 1 becomes card number 1, the
serial interface installed at the next sequential logical address becomes card
number 2 and so on. The logical addresses used by plug-in serial interfaces must
start at 1 and be contiguous (no unused logical addresses).

e Serial communication commands take effect after the end of the program
message containing the command.

e Serial communication settings for the built-in RS-232 interface can be
stored in itsnon-volatile RAM only after the
DIAG:COMM:SER[n]:STORe command is executed. These settingsare
used at power-up and DIAG:BOOT[:WARM].
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SYSTem :COMMunicate :SERial[n] :CONTrol :DTR

e Serial communication settings for the Agilent E1324A Datacomm
interface can be stored in its on-board non-volatile EEROM only after
the DIAG:COMM:SER[N]:STORe command is executed. These settings
are used at power-up and DIAG:BOOT[:WARM].

¢« DIAG:BOOT:COLD will set the serial communication parametersto the
following defaults:

— BAUD 9600
— BITS8

— PARIity NONE
- SBITs1

— DTRON

— RTSON

— PACE XON

Example  Setting baud ratefor plug-in card 2.
SYST:COMM:SER2:BAUD 9600 (must be a card number 1 also)

:COMMunicate SYSTem:COMMunicate:SERial[n]:CONTrol:DTR < dtr_cntrl> controlsthe
:SERial[n] :CONTrol behavior of the Data Terminal Ready output line. DTR can be set to a static
‘DTR state (ON | OFF), can operate asa modem control line (STANDard), or can be
used as a hardware handshake line (1BFull).

Parameters Parameter Parameter Range of Default
Name Type Values Units
dtr_cntrl discrete ON| OFF| STANDard| IBFull none
Comments « Thefollowing table defines each value of dtr_cntrl:
Value Definition
ON DTR lineisasserted
OFF DTR Lineisunasserted

STANdard DTR will be asserted when the serial interfaceis
ready to send output data. Data will be sent if the
connected device assertsDSR and CTS.

IBFull While the input buffer isnot yet at the :STOP
threshold, DTR isasserted. When the input buffer
reachesthe :STOP threshold, DTR will be
unasserted.

¢« DIAG:BOOT:COLD will set ...DTR to ON.

e Reated Commands: SYST:COMM:SER[n]:CONT:RTS,
SYST:COMM:SER[n]:PACE:THR:STARt,
SYST:COMM:SER[n]:PACE:THR:STOP

e *RST Condition: No change

Example AssertingtheD DTR line.
SYST:COMM:SERO:CONT:DTR ON
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SYSTem:COMMunicate :SERial[n] :CONTrol :DTR?

:COMMunicate SYSTem:COMMunicate:SERial[n] :CONTrol:DTR? returnsthe current setting
:SERial[n] :CONTrol for DTRline control.
:DTR?

Example  Checkingthe setting of DTR control.

SYST:COMM:SERO:CONT:DTR?

enter statement statement enters the string
"ON", "OFF", "STAN", or "I BF"

:COMMunicate SYSTem:COMMunicate:SERial[n]:CONTrol:RTS< Rts entrl> controlsthe
:SERial[n] :CONTrol behavior of the Request To Send output line. RTScan be set to a static state
‘RTS (ON | OFF), can operate asamodem control line (STANDard), or can be used
as a hardware handshake line (1BFull).

Parameters Parameter Parameter Range of Default
Name Type Values Units
rts cntrl discrete ON| OFF| STANdard| IBFull none
Comments ¢ Thefollowing table defines each value of rts_cnitrl:
Value Definition
ON RTSlineisasserted
OFF RTSLineisunasserted

STANdard RTSwill be asserted when the serial interfaceis
ready to send output data. Data will be sent if the
connected device asserts CTSand DSR.

IBFull While the input buffer isnot yet at the :STOP
threshold, RTSisasserted. When the input buffer
reachesthe :STOP threshold, RTSwill be
unasserted.

¢« DIAG:BOOT:COLD will set ...RTSto ON.

¢ Reated Commands: SYST:COMM:SER[n]:CONT:DTR,
SYST:COMM:SER[n]:PACE:THR:STARt,
SYST:COMM:SER[n]:PACE:THR:STOP

e *RST Condition: No change

Example  Unassertingthe RTSline.

SYST:COMM:SERO:CONT:RTS OFF
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:COMMunicate
:SERial[n] :CONTrol
‘RTS?

Example

:COMMunicate
:SERial[n] [:RECeive]
:BAUD

Parameters

Comments

Example

:COMMunicate
:SERial[n] [:RECeive]
:BAUD?

Example

SYSTem :COMMunicate :SERial[n] :CONTrol :RTS?

SYSTem:COMMunicate:SERial[ n] :CONTrol:RTS? returnsthe current setting
for RTSline control.

Checking the setting of RTS control.

SYST:COMM:SERO:CONT:RTS?

enter statement statement enters the string
"ON", "OFF", "STAN", or "I BF"

SYSTem:COMMunicate:SERial[ n] [ :RECeive] :-BAUD < baud rate> Setsthe
baud rate for the serial port.

Parameter Parameter Range of Default
Name Type Values Units
baud numeric 300| 1200| 2400| 4800 | none

9600| 19200 MIN| MAX

e Attempting to set baud to other than those values shown will result in an
error -222.

e DIAG:BOOT:COLD will set ...BAUD to 9600.
e *RST condition: No change.

Setting the baud rateto 1200.
SYST:COMM:SERO0:BAUD 1200

SYSTem:COMMunicate:SERial[ n] [ :RECeive] :BAUD? [MIN | MAX] returns:

e Thecurrent baud rate setting if no parameter is sent.
¢ The maximum allowable setting if MAX is sent.
e The minimum allowable setting if MIN is sent.

Querying the current baud rate.

SYST:COMM:SERO:BAUD?

enter statement statement enters a numeric
value
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SYSTem:COMMunicate :SERial[n] [:RECeive] :BITS

:COMMunicate SYSTem:COMMunicate:SERial[n][:RECeive] :BITS< hits> Setsthe number
:SERial[n] [:RECeive] of bitsto be used to transmit and receive data.

:BITS
Parameters Parameter Parameter Range of Default
Name Type Values Units
bits numeric 71 8| MIN| MAX none
Comments e Attempting to set bitsto other than those values shown will result in an
error -222.

« While thiscommand operatesindependently of either the
...PARIity: TYPE or ...SBITscommands, there are two combinations
which are disallowed because of their data frame bit width. The following
table shows the possible combinations:

..BITS ...PARIty:TYPE ...SBITs FrameBits
7 NONE 1 9 - disallowed
7 NONE 2 10
7 Yes 1 10
7 Yes 2 11
8 NONE 1 10
8 NONE 2 11
8 Yes 1 11
8 Yes 2 12 - disallowed

e DIAG:BOOT:COLD will st ...BITSto 8.
¢ Related Commands: SY ST:COMM :SER[n]:PARity

e *RST Condition: No change

Example  Configuring datawidth to 7 bits.
SYST:COMM:SERO:BITS 7

:COMMunicate SYSTem:COMMunicate:SERial[n][:RECeive] :BITS?[MIN | MAX] returns:

:SERial[n] [:RE_Celve,]) e Thecurrent datawidth if no parameter is sent.
:BITS? ¢ The maximum allowable setting if MAX is sent.
e The minimum allowable setting if MIN is sent.

Example  Queryingthecurrent datawidth.

SYST:COMM:SERO:BITS?
enter statement statement enters 7 or 8
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:COMMunicate
:SERial[n] [:RECeive]
:PACE [:PROTocol]

Parameters

Comments

Example

:COMMunicate
:SERial[n] [:RECeive]
:PACE [:PROTocol]?

Example

SYSTem :COMMunicate :SERial[n] [:RECeive] :PACE [:PROTocol]

SYSTem:COMMunicate:SERial[ n] [ :RECeive] :PACE[ :PROTocol]
< protocol> enablesor disablesreceive pacing (XON/XOFF) protocol.

Parameter Parameter Range of Default
Name Type Values Units
protocol discrete XON| NONE none

« While...PROT is XON, the serial interface will send X OFF when the
buffer reachesthe ...STOP threshold, and X ON when the buffer reaches
the ...STARt threshold.

e For an Agilent E1324A, AUTO isalways ON. In thiscase
...[:RECeive]:PACE will also set ...TRAN:PACE

e The XON character iscontrol Q (ASCII 1710, 1116), The XOFF
character iscontrol S(ASCII 1910, 1316).

« DIAG:BOOT:COLD will set ...PACE to XON.

¢« Rdated Commands: ...PROTocol:THReshold:STARt,
...PROTocol:THReshold:STOP, ...TRAN:AUTO

*RST Condition: No change

Enabling XON/XOFF handshaking.
SYST:COMM:SERO:PACE:PROT XON

SYSTem:COMMunicate:SERial[ n] [ :RECeive] :PACE[:PROTocol] ? returnsthe
current receive pacing protocol.

Seeif XON/XOFF protocol is enabled.

SYST:COMM:SERO:PACE:PROT?

enter statement statement enters the string
"XON" or "NONE"
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SYSTem:COMMunicate :SERial[n] [:RECeive] :PACE :THReshold :STARt

:COMMunicate
:SERial[n] [:RECeive]
:PACE :THReshold
:STARt

Parameters

Comments

Example

:COMMunicate
:SERial[n] [:RECeive]
:PACE :THReshold
:STARt?

Comments

Example

SYSTem:COMM unicate:SERial[ n] [ :RECeive] :PACE: THReshold:STARt
< char_count> configuresthe input buffer level at which the specified interface
may send the XON character (ASCII 1116), assert the DTR line, and/or assert

the RTSline.
Parameter Parameter Range of Default
Name Type Values Units
char_count numeric 1 through 99 for built-in none
1through 8191 for E1324A

To determine the size of the input buffer of the serial interface you are
using, send SY ST:COMM:SER[n]:PACE:THR:START? MAX. The
returned value will be the buffer size lessone.

... STARt must be set to lessthan ...STOP.

The ... THR:STAR command has no effect unless
...PACE:PROT XON, ...CONT:DTR IBF, or ...CONT:DTR IBF has
been sent.

Related Commands: ...PACE:PROT XON | NONE, ...CONT:DTR,
...CONT:RTS

*RST Condition: No change

Set interfaceto send XON when input buffer contains 10 characters.

SYST:COMM:SERO:PACE:PROT XON
SYST:COMM:SERO:PACE:THR:STAR 10

SYSTem:COMMunicate:SERIal[ n] [ :RECeive] :PACE:THReshold:STARt?
[MIN | MAX] returns:

The current start threshold if no parameter is sent.
The maximum allowable setting if MAX is sent.
The minimum allowable setting if MIN is sent.

To determine the size of the input buffer of the serial interface you are
using, send SY ST:COMM:SER[n]:PACE:THR:START?MAX. The
returned value will be the buffer size.

Return current start threshold

SYST:COMM:SERO:PACE:THR:STAR? query for threshold value

enter statement statement enters a numeric
value
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:COMMunicate
:SERial[n] [:RECeive]
:PACE :THReshold
:STOP

Parameters

Comments

Example

:COMMunicate
:SERial[n] [:RECeive]
:PACE :THReshold
:STOP?

Comments

Example

SYSTem :COMMunicate :SERial[n] [:RECeive] :PACE :THReshold :STOP

SYSTem:COMM unicate:SERIal[ n] [ :RECeive] :PACE:THReshold:STOP

< char_count> configuresthe input buffer level at which the specified interface
may send the X OFF character (ASCII 1316), de-assert the DTR line, and/or
de-assert the RTSline.

Parameter Parameter Range of Default
Name Type Values Units
char_count numeric 1 through 99 for built-in none
1through 8191 for E1324A

¢ Todeterminethe size of the input buffer of the serial interface you are
using, send SY ST:COMM:SER[n]:PACE:THR:STOP? MAX. The
returned value will be the buffer size.

e ...STOP must be set to greater than ...STARt.

¢ The...THR:STOP command has no effect unless
...PACE:PROT XON, ...CONT:DTR IBF, or ...CONT:DTR IBF has
been sent.

¢ Related Commands: ...PACE:PROT XON | NONE, ...CONT:DTR,
...CONT:RTS

e *RST Condition: No change

Set interfaceto send XOFF when input buffer contains 80 characters.

SYST:COMM:SERO:PACE:THR:STOP 80

SYSTem:COMM unicate:SERial[ n] [ :RECeive] :PACE:THReshold:STOP?
[MIN | MAX] returns:

e Thecurrent stop threshold if no parameter is sent.
¢ The maximum allowable setting if MAX is sent.
¢ The minimum allowable setting if MIN is sent.

¢ Todeterminethe size of the input buffer of the serial interface you are
using, send SY ST:COMM:SER[n]:PACE:THR:STOP? MAX. The
returned value will be the buffer size.

Return current stop threshold

SYST:COMM:SERO:PACE:THR:STOP? query for threshold

enter statement statement enters a numeric
value
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SYSTem:COMMunicate :SERial[n] [:RECeive] :PARity :CHECk

:COMMunicate
:SERial[n] [:RECeive]
:PARIity :CHECk

Parameters

Comments

Example

:COMMunicate
:SERial[n] [:RECeive]
:PARIty :CHECK?

Example

:COMMunicate:

SERial[n] [:RECeive]

:PARIty [:TYPE]
Parameters

Comments

SYSTem:COMMunicate:SERial[ n] [ :RECeive] :PARIity:CHECk < check_cntrl>
controlswhether or not the parity bit in received serial data frameswill be
considered significant.

Parameter Parameter Range of Default
Name Type Values Units
check_cntrl boolean 0| 1) OFF| ON none

¢ When check_cntrl isset to 0 or OFF, received datais not checked for
correct parity. Transmitted data still includes the type of parity
configured with ...PARIty:TYPE.

e DIAG:BOOT:COLD will set ...CHECk to OFF.
¢ Reated Commands: SY ST:COMM:SER[n]:PARIty:TYPE
e *RST Condition: No change

Set parity check to ON
SYST:COMM:SERO:PAR:CHEC ON

SYSTem:COMMunicate:SERial[ n] [ :RECeive] :PARIity:CHECk? returnsthe
state of parity checking.

I's parity checking on or off?

SYST:COMM:SERO:PAR:CHEC?

enter statement statement enters Oor 1

SYSTem:COMMunicate:SERial[ n] [ :RECeive] :PARity[ :TYPE] < type>
Configuresthe type of parity to be checked for received data, and generated for
transmitted data.

Parameter | Parameter Range of Default
Name Type Values Units
type discrete EVEN| ODD| ZERO| ONE| NONE none

e Attemptingto set typeto other than those values shown will result in an
error -222.
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SYSTem :COMMunicate: SERial[n] [:RECeive] :PARity [: TYPE]

e Thefollowing table defines each value of type:

Value Definition
EVEN If ...PARIity:CHECK isON, the received parity bit
must maintain even parity. The transmitted parity
bit will maintain even parity.
OoDD If ...PARIity:CHECK isON, the received parity bit
must maintain odd parity. The transmitted parity
bit will maintain odd parity.
ZERO If ...PARIity:CHECK isON, the received parity bit
must be a zero. The transmitted parity bit will be a
zero.
ONE If...PARIity:CHECK isON, the received parity bit
must be a logic one. The transmitted parity bit will
be alogic one.
NONE A parity bit must not be received in the serial data
frame. No parity bit will be transmitted.

¢ While thiscommand operatesindependently of either the ...BITSor
...SBITscommands, there are two combinations which are disallowed
because of their data frame bit width. The following table showsthe
possible combinations:

..BITS ...PARIty:TYPE ...SBITs FrameBits
7 NONE 1 9 - disallowed
7 NONE 2 10
7 Yes 1 10
7 Yes 2 11
8 NONE 1 10
8 NONE 2 11
8 Yes 1 11
8 Yes 2 12 - disallowed

e Received parity will not be checked unless...PAR:CHEC ON ishasbeen
sent. Transmitted data will include the specified parity whether
...PAR:CHEC isON or OFF.

e« DIAG:BOOT:COLD will set ...PARity to NONE.

¢ Reated Commands: ...PAR:CHEC 1| 0| ON| OFF,
...SER[N]:BITS7] 8,...SER[n]:SBITs1]| 2

e *RST Condition: No change

Example  Set parity check/generation to ODD.

SYST:COMM:SERO:PAR ODD Set parity type
SYST:COMM:SERO:PAR:CHEC ON Enable parity check/gen.
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SYSTem:COMMunicate :SERial[n] [:RECeive] :PARity [:TYPE]?

:COMMunicate SYSTem:COMMunicate:SERial[ n][:RECeive] :PARity[ :TYPE] ? returnsthe
:SERial[n] [:RECeive] typeof parity checked and generated.
:PARIty [:TYPE]?

Example  What typeof parity checkingis set?

SYST:COMM:SERO:PAR? ask for parity type

enter statement returnsthe string EVEN, ODD,
ZERO, ONE, or NONE

:COMMunicate SYSTem:COMMunicate:SERial[n][:RECeive] :SBITs < shits> Setsthe
:SERial[n] [:RECeive] number of stop bitsto be used to transmit and receive data.

:SBITs
Parameters Parameter Parameter Range of Default
Name Type Values Units
shits numeric 1] 2l MIN| MAX none
Comments e Attempting to set shitsto other than those values shown will result in an
error -222.

< While thiscommand operatesindependently of either the ...BITSor
...PARIity:TY PE commands, there are two combinationswhich are
disallowed because of their data frame bit width. The following table
shows the possible combinations:

..BITS ...PARIty:TYPE ...SBITs FrameBits
7 NONE 1 9 - disallowed
7 NONE 2 10
7 Yes 1 10
7 Yes 2 11
8 NONE 1 10
8 NONE 2 11
8 Yes 1 11
8 Yes 2 12 - disallowed

e DIAG:BOOT:COLD will set ...SBITsto 1.
¢ Reated Commands: SYST:COMM:SER[n]:BAUD

e *RST Condition: No change

Example  Configuringfor 2 stop bits.
SYST:COMM:SERO:SBITS 2
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:COMMunicate
:SERial[n] [:RECeive]
:SBITs?

Example

:COMMunicate
:SERial[n] :TRANsmit
:AUTO

Parameters

Comments

Example

:COMMunicate
:SERial[n] :TRANsmit
:AUTO?

Comments

Example

SYSTem :COMMunicate :SERial[n] [:RECeive] :SBITs?

SYSTem:COMMunicateSERial[ n] [ :RECeive] :SBITS? [MIN | MAX] returns:

e Thecurrent stop bit setting if no parameter is sent.
¢ The maximum allowable setting if MAX is sent.
e The minimum allowable setting if MIN is sent.

Querying the current stop bit configuration.

SYST:COMM:SERO:SBITs?
enter statement

‘REC isimplied
statement enters 1 or 2

SYSTem:COMMunicate:SERial[ n] : TRANsmit:AUTO < auto_cntrl> when
ON, setsthe transmit pacing mode to be the same asthat set for receive pacing.
When OFF, the transmit pacing mode may be set independently of the receive
pacing mode.

Parameter Parameter Range of Default
Name Type Values Units
auto_cntrl boolean 0| 1) OFF| ON none

¢ For an Agilent E1324A, AUTO isalways ON. Trying to set OFF or O will
generate an error.

« DIAG:BOOT:COLD will set ... AUTO to ON.

¢ Reated Commands: SY ST:COMM:SER[n]:REC:PACE:PROT,
SYST:COMM:SER[N]:TRAN:PACE:PROT

e *RST Condition: ...TRAN:AUTO ON
Link transmit pacingwith receive pacing

SYST:COMM:SERO:TRAN:AUTO ON

SYSTem:COMMunicate:SERial[ n] :TRANsmit:AUTO? returnsthe current
state of receive to transmit pacing linkage.

e For an Agilent E1324A, AUTO isalwaysON. In thiscase ... AUTO? will
alwaysreturnal.

IsAUTO ON or OFF?

SYST:COMM:SERO: TRAN:AUTO?

enter statement statement enters the number 1

or0
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SYSTem:COMMunicate :SERial[n]: TRANsmit :PACE [:PROTocol]

:COMMunicate
:SERial[n]: TRANsmit
:PACE [:PROTocol]

SYSTem:COM Municate:SERial[ n] : TRANsmit:PACE[ :PROTocol]
< protocol> enablesor disablesthe transmit pacing (XON/XOFF) protocol.

Parameters

Parameter Parameter Range of Default
Name Type Values Units
protocol discrete XON| NONE none

Comments

Example

:COMMunicate
:SERial[n] :TRANsmit
:PACE [:PROTocol]?

Example

:DATE

Parameters

Comments

e For an Agilent E1324A, AUTO isalways ON. In thiscase
...TRAN:PACE will also set ...[RECeive]:PACE

¢ Receipt of an XOFF character (ASCII 1910, 1316) will hold off
transmission of data until an XON character (ASCII 1710, 1116) is
received.

« DIAG:BOOT:COLD will set ...PACE to XON.

¢ Reated Commands: SYST:COMM:SER[n]:TRAN:AUTo

*RST Condition: No change

Set XON/XOFF transmit pacing
SYST:COMM:SERO: TRAN:PACE:PROT XON

SYSTem:COM Municate:SERial[ n] : TRANsmit:PACE[ :PROTocol] ? returns
the current transmit pacing protocol.

Check transmit pacing protocol

SYST:COMM:SERO:TRAN:PACE:PROT?

enter statement statement enters the string
"XON" or "NONE"

SYSTem:DATE < year> ,< month> < day> setsthe E1300/E1301
mainframe’sinternal calendar.

Parameter Parameter Range of Default
Name Type Values Units
year numeric must round to 1980 to 2079 none
month numeric must round to 1to 12 none
day numeric must round to none
1 through last day of month

¢ Theupper limit on the day parameter is dependent on the month
parameter and may be dependent on the year parameter in the case of a

leap year.
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Example

:DATE?

Example

‘ERRoOr?

Comments

Example

SYSTem :DATE?

Related Commands: SYST:TIME, SYST:TIME?, SYST.DATE?

*RST Condition: *RST does not change the setting of the calendar.

Setting the system Date

SYST:DATE 1991,09,08 set SEP 8, 1991

SYSTem:DATE? [MIN| MAX,MIN| MAX,MIN| MAX] returns:

When no parameter is sent: the current system date in the form
+YYYY,+ MM,+ DD, where YYYY can be the year 1980 through
2079, MM can be the month 1 through 12, and DD can be the day 1
through 31.

When parameters aresent: the minimum or maximum allowable values
for each of the three parameters. The parameter count must be three.

Querying the system date
SYST:DATE? ask for current date
input values of year,month,day read back date

SYSTem:ERR? queriesthe system’serror queue. The response format is:
< error number> "< error description string> ".

Assystem errors are detected, they are placed in the System Instrument
error queue. The error queueisfirst in, first out. Thismeansthat if
several error messages are waiting in the queue, each SY ST:ERR? query
will return the oldest error message, and that message will be deleted
from the queue.

If the error queue fillsto 30 entries, the last error in the queueisreplaced
with error -350,"Too may errors". No further errors are accepted by the
gueue until space becomes available using SY ST:ERR?, or the queue is
cleared using*CLS.

The SY ST:ERR? command can be used to determine if any
configuration errorsoccurred during the power-on sequence.

When SY ST:ERR?is sent while the error queue is empty, the System
Instrument respondswith + 0,"No error".

Related Commands: *ESE, *ESR?, *SRE

*RST Condition: Error queueis cleared

Read all error messages from, and empty the error queue.

loop statement loop to read all errors

SYST:ERR? ask for error message

enter statement input the error (a number), and
error message (a string)

until statement until error number isO
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SYSTem:TIME

:TIME

Parameters

Comments

Example

TIME?

Example

‘VERSion?

Comments

Example

SYSTem:TIME < hour> ,< minute> ,< sscond> setsthe E1300/E1301
mainframe’sinternal clock.

Parameter Parameter Range of Default
Name Type Values Units
hour numeric must round to 0to 23 none
minute numeric must round to 0to 59 none
second numeric must round to 0to 60 none

e Related Commands: SYST:DATE, SYST:DATE?, SYST:TIME?

e *RST Condition: *RST does not change the Command Module'sreal
time clock.

Setting the system time
SYST:TIME 14,30,20 set 2:30:20 PM

SYSTem:TIME? [MAX| MIN,MAX| MIN,MAX| MIN] returns:

¢ When no parameter is sent; the current system time in the form
+ HH,+ MM+ SS, where HH can be 0 through 23 hours, MM can be 0
through 59 minutes, and SS can be 0 through 60 seconds.

¢ When parameters are sent; the minimum or maximum allowable values
for each of the three parameters. The parameter count must be three.

Querying the system time

SYST:TIME? ask for current time
input values of hour,min,sec read back time

SYSTem:VERSion? Returnsthe SCPI version for which thisinstrument
complies.

¢« Thereturned informationisintheformat: YYYY.R; whereYYYY isthe
year, and R isthe revison number within that year.

¢ Reated Commands: *IDN?

Deter mine compliance ver sion for thisinstrument.

SYST:VERS?
enter statement Statement enters 1990.0
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TRIGger

Subsystem Syntax

:DELay

Parameters

Comments

Example

:DELay?

Example

TRIGger :DELay

The TRIGger command subsystem controlsthe behavior of the trigger system
onceit isinitiated (see INITiate command subsystem). The trigger command

subsystem controls:

¢ Thedelay between trigger and first Pacer pulse (TRIG:DEL ay)

¢ Animmediate software trigger (TRIG:IMM)
e Thesourceof thetrigger (TRIG:SOUR BUS EXT|HOLD| IMM)

TRIGger

:DELay < dday>
:DELay? [MIN | MAX]

[:IMMediate]

:SL OPe < dope>

:SLOPe?

:SOURce BUS| EXT | HOLD | IMM

:SOURce?

TRIGger:DELay < dday> setsthe delay between receipt of trigger and first

Pacer pulse.

Parameter Parameter Range of Default
Name Type Values Units
delay numeric 250E-9st0 4.19430375s or second

MIN| MAX

¢ Theresolution for delay is 250E-9 seconds.

¢« Rdated Commands: ABORt, INITiate

e *RST Condition: TRIG:DELay 2.5E-9

Setting delay between trigger and Pacer output.

TRIG:SOUR HOLD

SOUR:PULS:COUN 100

SOURPULS:PER .1 S
TRIG:DELAY .75 S

INIT
TRIG

trigger is TRIG command

set Pacer to output 100 pulses
pulse period set to .1 second
start Pacer .75 sec after trigger
0o to Wait For Trigger state
trigger Pacer to output pulses

TRIGger:DELay? [ MIN | MAX] returns:

e Thecurrent delay if no parameter is sent.

e The maximum allowable delay if MAX is sent.
¢ The minimum allowable delay if MIN is sent.

Querying thetrigger delay setting.

TRIG:DEL .75 S

TRIG:DEL?

enter statement

start Pacer .75 sec after trigger

command System I nstrument
to send TRIG:DEL value.

input value of trigger delay
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TRIGger[:IMMediate]

[:IMMediate]

Comments

Example

:SLOPe

Parameters

Comments

:SLOPe?

:SOURce

Parameters

7-52 System Instrument Command Reference

TRIGger:IMMediate will cause atrigger cycle to occur immediately, provided
that the trigger system hasbeen initiated (INITiate).

¢« Reated Commands: ABORt, INITiate

« *RST Condition: Thiscommand is an event and hasno *RST condition.

Triggering the Pacer.

TRIG:SOUR HOLD

SOUR:PULS:COUN 1E3

SOURPULS:PER .1 S
TRIG:DELAY .75 S

INIT
TRIG

trigger sourceis TRIG

command

output 1000 Pacer pulses
pulse period set to .1 second
start Pacer .75 sec after trigger
0o to Wait For Trigger state
trigger Pacer to output pulses.

TRIGger:SLOPe< dope> isfor SCPI compatibility. The mainframe’s "Event

In" signal only triggers on a negative going edge.

Parameter Parameter Range of Default
Name Type Values Units
slope discrete NEGative none

e Tryingto set ...SL OPe to other than NEG will generate an error.

+« Rdated Commands: ABORt, INITiate,

TRIGger:SLOPe? returnsthe current trigger slope setting. Since the
mainframe’s "Event In" signal only triggers on a negative going edge,
TRIG:SLOP? will alwaysreturn "NEG".

TRIGger:SOURce< trig source> configuresthe trigger system to respond to

the specified source.

Parameter Parameter Range of Default
Name Type Values Units
trig source character BUY EXT|HOLD|IMM none




Comments

Example

:SOURce?

Example

TRIGger :SOURce?

¢ Thefollowing table explains the possible choices.

Parameter Value Source of Trigger

BUS Group Execute Trigger (GET) bus command,
*TRG common command, or TRIGger

EXTernal “Event In” signal at rear panel BNC
connector, or TRIGger command.

HOLD Only the TRIGger command will cause

IMMediate The trigger signal isalwaystrue (continuous

¢ While an instrument which usesthe "Event In" signal hasEXT set, no
other instrument which usesthe "Event In" signal may set EXT, or an
error 1500 "External trigger source already allocated" will result.

¢« While TRIG:SOUR isIMM, you need only INITiate the trigger system to

start the Pacer.

¢ Reated Commands: ABORt, INITiate, *TRG

¢ *RST Condition: TRIG:SOUR IMM

Specifyingthe Trigger Sour ce.
TRIG:SOUR HOLD

SOUR:PULS:COUN 1E3

SOURPULS:PER .1 S
TRIG:DELAY .75 S
INIT

TRIG

trigger sourceis TRIG
command

output 1000 Pacer pulses
pulse period set to .1 second
start Pacer .75 sec after trigger
0o to Wait For Trigger state

trigger the Pacer to output
pulses.

TRIGger :SOURCce? returns the current trigger source configuration. Response
data can be one of; BUS EXT,HOLD, or IMM. Seethe TRIG:SOUR

command for more response data information.

Querying the Trigger Source.
TRIG:SOUR HOLD

TRIG:SOUR?

enter statement

trigger sourceis TRIG
command

ask System Instrument to
return trigger source
configuration

input selection of trigger source
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VXI:CONFigure :DLADdress?

VXI The VX| command subsystem providesfor:

¢ Determining the number, type, and logical address of the devices
(instruments) installed in the E1300/E 1301 mainframe.

e Direct accessto VXIbus Al16 registerswithin devicesinstalled in the
Mainframe.

Subsystem Syntax  VXI
:CONFigure
:DeviceLADd?
:‘DeviceL1S?
:DeviceNUMber?
‘HEIRarchy
ALL?
:INFormation?
ALL?
‘LADDress?
‘NUMber?
‘READ?< logcal_addr> < regster_num>
‘REGister
‘READ? < numeric_value.| < register_name>
‘WRITe < numeric_value> | < register_name>
‘RESet?
:SELect < numeric_value>
‘WRITe < logcal_addr> < regster num> ,< data>

:CONFigure  VXI:CONF:DLAD? returnsacomma separated decimal numeric list of device
‘DLADdress? logical addressescurrently installed in the mainframe. If the Command Module
is not the resource manager, it only returnsthe logical addresses of the devices
initsservant area.

Comments ¢ Usethe VXI:CONF:DNUM ? command to determine the number of
values which will be returned by VXI:CONF:DLAD?.

¢ Useeach of the logical addresses returned by VX1:CONF:DLAD? with
VXI:CONF:DLIS?to determine the types of devicesinstalled.

e« VXI:CONF:DEVICELAD?isalso accepted.

e Thiscommand has been retained for compatibility with existing
programs. For new programs you should use the VXI:CONF.LADD?
command.

¢ Related Commands: VXI:CONF:DLIS?, VXI:CONF:DNUM?,
VXI:CONF.LADD?

Example  Determiningthe device addresses within the system

VXI:CONF:DLAD? query for list of addresses.
enter statement list of addresses.
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VXI :CONFigure:DLISt?

:CONFigure:DLISt?  VXI:CONF:DLIS?[< logcal_addr> ] returnsinformation about the device
specified by logcal_addr. Response dataisin the form:

nl, n2, n3, n4, n5, n6, cl, c2, c3, c4, c5, sl, s2, s3, s4

Where the fields above are defined as:

nl
n2

n3
n4

n5

no6
cl

c2

sl

R &K

n fields Indicate numeric data response fields.
cfields Indicate character dataresponse fields.
sfields Indicate string data response fields.

Device's Logical Address. A number from 0to 255.

Commander’s Logical Address. A number from -1to 255; -1 meansthis
device has no commander.

Manufacturer’sD. A number from 0 to 4095.

Model Code. A number from 0 to 65535, chosen by the manufacturer to
signify the model of this device.

Slot Number. A number between -1 and the number of dotsin this
mainframe; -1 indicates that the slot associated with thisdeviceis
unknown. Thisisalways -1 for B size mainframes.

Slot O Logical Address. A number from 0to 255.

Device Class. 3data characters, EXT| HYB| MEM| MSG| REG| VME.
EXT = Extended device, HYB = hybrid device (e.g. IBASIC),

MEM = memory device, MSG = M essage-based device,

REG = Register-based device, VME = VME device

Memory Space. Up to 4 data characters; A16| A24] A32| NONE| RES.
Al1l6= Al6addressingmode, A24= A24addressing mode, A32 =
A 32 addressing mode, NONE = no addressing mode, RES= reserved.

Memory Offset. 10 data characters which define the base address of the
A24 or A32 address space on the device. Thisvalue is expressed in hex
format (first two charactersare #H).

Memory Size. 10 data characters which define the size of the A24 or
A 32 address space in bytes. Thisvalue is expressed in hex format (first
two charactersare# H).

Pass/Failed. Up to 5 data characters which define the status of the
device; FAIL | IFAIL | PASS| READY.FAIL = failed self-test,
IFAIL = configuration register initialization fails,

PASS= self-test passed, READY = ready to receive commands
Extended Field 1. Not currently used; returns™

Extended Field 2. Not currently used; returns™

Extended Field 3. Not currently used; returns™

Manufacturer’s Specific Comments. Up to 80 character string contains
manufacturer specific datain string response data format. Thisfield is
sent with a 488.2 string response data format, and will contain the
instrument name and its |[EEE 488.1 secondary address unless a
start-up error isdetected. In that case, thisfield will contain one or

more error codesin the form "CNFG ERROR: n, m, ...,z". See
Appendix B, Table B-3 for a complete list of these codes.
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VXI:CONFigure :DNUMber?

Parameters

Comments

Example

:CONFigure :DNUMber?

Comments

Example

Parameter Parameter Range of Default
Name Type Values Units
logcal_addr numeric 0-255 (or nothing) none

e« Whenlogcal_addr isnot specified, VXI:CONF:DLIS? returns
information for each of the devicesinstalled, separated by semicolons. If
the Command Module is not the resource manager, it returns
information on only the devicesin its servant area.

e Cardswhich are part of a combined instrument such as a switchbox or
scanning voltmeter always return the same manufacturer’s comments as
the first card in the instrument. Information in the other fields
correspond to the card for which the Logical Addresswas specified.

¢ Thiscommand has been retained for compatibility with existing
programs. For new programs you should use the VXI1:CONF:INF?
command.

¢ Related Commands: VXI:CONF:-DLAD?, VXI:CONF:DNUM?,
VXI:CONF:INF?, CONF:HEIR?

Querying thedevicelist for the System I nstrument

dimension string[1000] stringsize large in case of
multiple device list

VXI:CONF:DLIS? O Ask for the device list for the
System I nstrument

enter string enter return data into string

Exampleresponsedata (no error):+ 0,-1, + 4095, + 1301, + 0, + 0, HYB, NONE,
# H00000000, # H00000000, READY, ™, "™, "™, "SY STEM INSTALLED AT SECONDARY
ADDRO"

Exampleresponsedata (with error):+ 255, + 0, + 4095, + 65380, -1, + 0, REG, A16,
# H00000000, # H00000000, READY, ™, "™, ", "CNFG ERROR: 11"

VX1:CONF:DNUM ? returns the number of devicesingtalled in the mainframe
(including the System Instrument itself). If the Command Module isnot the
resource manager, it returnsthe number of devicesin its servant area.

¢ Usethe VXI:CONF:DNUM ? command to determine the number of
values which will be returned by VXI:CONF:DLAD?.

¢ Thiscommand has been retained for compatibility with existing
programs. For new programs you should use VX1:CONF:NUMB?

¢ Reated Commands: VXI:CONF.DLAD?, VXI:CONF:DLIS?

Deter mining the number of devices within the system

VXI:CONF:DNUM? guery the number of devices
enter statement input number of devices
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:CONFigure
‘HIERarchy?

NOTE

Comments

VXI :CONFigure :HIERarchy?

VXI:CONF:HIER? Returns current hierarchy configuration information about
the selected logical address. The individual fields of the response are comma
separated. If the information about the selected logical addressis not available
from the destination device (i.e., the requested device isnot in the mainframe)
then Error -224 ("parameter error”) will be set and no response data will be sent.

Thiscommand isincluded in the E1300/E1301 because it isarequired SCPI
command. Since there are no message based devicesin the E1300/E 1301, most
of these fieldswill be null valued for the E1300/E1301.

Thiscommand returnsthe following values:

Logical address: an integer between -1 and 255 inclusive. -1
indicatesthat the device has no logical address.

Commander’s logical address: an integer between -1 and 255
inclusive. -1 indicates that the device has no commander or that the
commander isunknown. Thisvalue isalways 0 for the E1300/E1301.

Interrupt handlers: acomma separated list of seven integers
between 0 and 7 inclusive. Interrupt lines 1-7 are mapped to the
individual return values. Oisused to indicate that the particular
interrupt handler isnot configured. A set of return values of
0,0,0,5,2,0,6 would indicate that:

< handler 4isconfigured to handle interruptson line 5
< handler 5isconfigured to handle interruptson line 2
< handler 7 isconfigured to handle interruptson line 6
e handlers1, 2, 3, and 6 are not configured

Interrupters: acomma separated list of seven integers between 0
and 7 inclusive. Interrupt lines 1-7 are mapped to the individual
return values. O isused to indicate that the particular interrupter is
not configured. A set of return values of 0,0,0,5,2,0,6 would indicate
that:

e interrupter 4isconfigured to handle interruptson line 5
e interrupter 5isconfigured to handle interruptson line 2
e interrupter 7 isconfigured to handle interruptson line 6
e interruptersl, 2, 3, and 6 are not configured

Pass/Failed: an integer which contains the pass/fail status of the
specified device encoded asfollows:

0= FAIL, 1= IFAIL, 2= PASS 3= READY

Manufacturer’s Specific Comments. Up to 80 character string
contains manufacturer specific datain string response data format.
Thisfield issent with a 488.2 string response data format, and will
contain the instrument name and its IEEE 488.1 secondary address
unlessa start-up error isdetected. In that case, thisfield will contain
one or more error codesin the form "CNFG ERROR: n,m, ...,z".
See Appendix B, Table B-3 for a complete list of these codes.
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VXI:CONFigure :HIERarchy:ALL?

e Cardswhich are part of a combined instrument such as a switchbox or
scanning voltmeter always return the same manufacturer’s comments as
the first card in the instrument. Information in the other fields
correspond to the card for which the Logical Addresswas specified.

¢ Related Commands: VXI:SEL, VXI:CONF:HEIR:ALL?,
VXI:CONF.LADD?

:CONFigure VXI:CONF:HIER:ALL? Returnsthe configuration information about all logical
:HIERarchy:ALL? addressesin the E1300/E1301 mainframe. The information isreturned in the
order specified in the response to VX1:CONF:LADD?. The information about
multiple logical adddresseswill be semicolon separated and follow the IEEE
488.2 response message format. Individual fields of the output are comma
separated.

NOTE This command isincluded in the E1300/E1301 because it isarequired SCPI
command. Since there are no message based devicesin the E1300/E 1301, most
of these fieldswill be null valued for this E1300/E1301.

Comments ¢ Rdated Commands: VXI:CONF:HEIR?, VXI:SEL, VXI:CONF:LADD?

:CONFigure  VXI:CONF:INF? Returnsthe static information about the selected logical
‘INFormation? address(seeVXI:SELect). Theindividual fields of the response are comma
separated. If the information about the selected logical addressis not available
from the destination device (i.e., the requested device isnot in the mainframe)
then Error -224 ("parameter error”) will be set and no response data will be sent.
The command returnsthe following values:

e Logical address: an integer between -1 and 255 inclusive. -1 indicates
that the device has no logical address.

e Manufacturer 1D: an integer between -1 and 4095 inclusive. -1 indicates
that the device has no Manufacturer ID.

¢ Mode code: an integer between -1 and 65535 inclusive. -1 indicates that
the device has no model code.

¢ Deviceclass: aninteger between 0 and 5inclusive. 0 = V XIbus memory
device, 1= VXlbusextended device, 2=V XIlbus message based device,
3= VXIlbusregister based device, 4 = Hybrid device, 5= Non-V XIbus
device.

e Address space: an integer between 0 and 15 inclusive, which isthe sum of
the binary weighted codes of the address space(s) occupied by the device.
1= Thedevice hasAl6registers, 2= The device hasA24registers, 4 =
The device hasA32registers, 8= The device has A64 registers.

e Al6 memory offset: an integer between -1 and 65535 inclusive. Indicates
the base addressfor any A16 registers (other than the VX Ibus defined
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Comments

Example

VXI :CONFigure :INFormation?

registers) which are present on the device. -1 indicatesthat the device has
no A16 memory.

A24 memory offset: an integer between -1 and 16777215 inclusive.
Indicatesthe base addressfor any A24 registerswhich are present on the
device. -1 indicatesthat the device hasno A24 memory.

A32 memory offset: an integer between -1 and 4294967295 inclusive.
Indicates the base addressfor any A32 registerswhich are present on the
device. -1 indicatesthat the device hasno A32 memory.

A16 memory size: an integer between -1 and 65535 inclusive. Indicates
the the number of bytesreserved for any A 16 registers (other than the
V X Ibus defined registers) which are present on the device. -1 indicates
that the device has no A16 memory.

A24 memory size: an integer between -1 and 16777215 inclusive. Indicates
the number of bytesreserved for any A 24 registerswhich are present on
the device. -1 indicates that the device has no A24 memory.

A32 memory seze: an integer between -1 and 4294967295 inclusive.
Indicates the number of bytes reserved for any A 32 registerswhich are
present on the device. -1 indicatesthat the device hasno A32 memory.

Slot number: an integer between -1 and the number of slotswhich exist in
the cage. -1 indicatesthat the slot which containsthis device is unknown.

Slot Ological address: an integer between -1 and 255 inclusive. -1
indicates that the Sot 0 device associated with this device is unknown.

Subclass: an integer representing the contents of the subclassregister. -1
indicatesthat the subclass register isnot defined for this device.

Attribute: an integer representing the contents of the attribute register. -1
indicatesthat the attribute register is not defined for thisdevice.

Manufacturer’s Specific Comments. Up to 80 character string contains
manufacturer specific datain string response data format. Thisfield is
sent with a 488.2 string response data format, and will contain the
instrument name and its |EEE 488.1 secondary address unless a start-up
error isdetected. In that case, thisfield will contain one or more error
codesin the form "CNFG ERROR: n, m, ...,z". See Appendix B, Table
B-3for acomplete list of these codes.

Related Commands: VXI:SEL, VXI:CONF:IINF:ALL?,
VXI:CONF.LADD?

Queryinformation on logical address 0.

VXI:SEL 0 select thelogcal address
VXI:CONF:INF? ask for data
enter statement return data
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VXI:CONFigure :INFormation:ALL?

:CONFigure
:INFormation:ALL?

Comments

:CONFigure
:LADDress?

Comments

:CONFigure :NUMBer?

Comments

‘READ?

Parameters

Comments

VXI:CONF:INF:ALL? Returnsthe static information about all logical
addresses. The information isreturned in the order specified in the response to
VXI:CONF:LADD?. The information about multiple logical adddresseswill be
semicolon separated and follow the IEEE 488.2 response message format.
Individual fields of the output are comma separated.

¢ Related Commands: VXI:SEL, VXI:CONF:INF?, VXI:CONF.LADD?

VXI:CONF:LADD? Returns a comma separated list of logical addresses of
devicesin the mainframe. Thisisan integer between 1 and 256 inclusive. The
logical address of the device responding to the command will be the first entry in
thelist.

¢ Reated Commands: VXI:CONF:NUMB?

VXI:CONF:NUMB? Returns the number of devicesin the system. Thisisan
integer between 1 and 256 inclusive.

¢ Reated Commands: VXI:CONF:LADD?

VXI:READ?< logical_addr> < register_addr> allows accessto the entire 64
byte A16 register address space for the device specified by logcal_addr. Since
the VX1bus system is byte-addressed, while the registers are 16 bitswide,
registers are specified by even addresses only. This method of identifying
registersfollowsthe VXIbus standard format.

Parameter Parameter Range of Default
Name Type Values Units
logcal_addr decimal must round to 0 through 255 none
numeric
regster_addr numeric must round to an even value none
from O through 62 (3E16)

e Specifying an odd register addresswill cause an error 2003,"I nvalid word
address’.

e Specifying alogical address not currently in the system will cause an error
2005,"No card at logical address".

e Logcal_addr must be specified in decimal. Regster_addr may be
specified in decimal, hex (# H), octal (# Q), or binary (# B).

e Thiscommand has been retained for compatibility with existing
programs. For new programsyou should use the VXI1:REG:READ?
command.

e Accessesare 16-bit non-privileged data accesses.
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Example

‘REGister:READ?

Parameters

Comments

Example

VXI :REGister:READ?
¢ Related Commands: VXI:WRITE, VXI:REG:READ?

Read from one of a device's configuration registers

VXI:READ? 8,0 read 1D regster on device at
Logcal Address8
enter statement enter value from device regster

VXI:REG:READ? < register> returnsthe contents of the specified 16 bit
register at the selected logical addressasan integer (see VXI:SELect). The
register is specified asthe byte address of the desired register or optionally as
the register name.

Parameter Parameter Range of Default
Name Type Values Units
regster numeric even numbers from 0to 62 or none

register name (see below)

e Theregister parameter can be all even numbersfrom 0to 62 inclusive (as
a< numeric_value> ) or the following (optional) words:

A24L ow: A24 Pointer Low register (18)
A24High: A24 Pointer High register (16)
A32L ow: A32 Pointer Low register (22)
A32High: A32 Pointer High register (20)
ATTRIibute: Attribute register (8)
DHIGh: DataHigh register (12)

DLOW: Data L ow register (14)

DTYPe: Device Type register (2)
ICONtrol: Interrupt control register (28)
ID: ID register (0)

| STatus: Interrupt Status register (26)
MODid: MODID register (8)

OFFSet: Offset register (6)

PROTocol: Protocol register (8)
RESPonse: Response register (10)
SNHigh: Serial Number High register (10)
SNLow:. Serial Number Low register (12)
STATus: Statusregister (4)

SUBClass: Subclassregister (30)
VNUMber: Version Number register (14)

¢ Reated Commands: VXI:SEL, VXI:REG:WRIT

Read from aregister on the currently selected device

VXI:READ? CONT Read from the control regster
of the currently seected device
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VXI:REGister:WRITe

'REGister:WRITe  VXI:REG:WRITe?< regster> < data> writesto the specified 16 bit register at
the selected logical address (see VXI:SELect). The dataisa 16 bit value
specified asa numeric value in the range of -32768 to 32767 or 0to 65535. The
register is specified asthe byte address of the desired register or optionally as
the register name.

Parameters Parameter Parameter Range of Default
Name Type Values Units
regster numeric even numbers from 0to 62 or none

register name (see below)
data numeric -32768 to 65535 none
Comments e Theregister parameter can be all even numbersfrom 0to 62 inclusive (as

a< numeric_value> ) or the following (optional) words:

CONTrol: Control Register (4)
DEXTended: Data Extended register (10)
DHIGh: DataHigh register (12)

DLOW: Data L ow register (14)
ICONtrol: Interrupt Control register (28)
MODid: MODID register (8)

LADDress: Logical Addressregister (0)
OFFSet: Offset register (6)

SIGNal: Signal register (8)

¢ Reated Commands: VXI:SEL, VXI:REG:READ?
Example  Writetoaregister on thecurrently selected device

VXI:REG:WRIT? DHIG,64 writes "64’ to the Data High
regster

Reset? VXI:RESET?resetsthe selected logical address. SY SFAIL generation is
inhibited while the device isin the self test state. The command waitsfor 5
seconds or until the selected device hasindicated passed (whichever occurs
first). If the device passesits self test SY SFAIL generation isre-enabled. If the
device failsits self test SY SFAIL generation remainsinhibited. The return value
from this command isthe state of the selected device after it has been reset. The
command returns an integer encoded as followed.

0= FAIL
2= PASS
3= READY

The state of the A24/A 32 enable bit isnot altered by this command

Comments ¢ Reated Commands: VXI:SEL
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:SELect

Parameters

Comments

Example

:SELect?

VXI :SELect

VXI:SELect < logical_addr> specifiesthe logical addresswhich isto be used by
many subsequent commandsin the VX1 subsystem.

Parameter Parameter Range of Default
Name Type Values Units
logcal_addr numeric Othrough 255 none

e« The*RST default value for logcal_addr isthat no logical addressis
selected (i.e., -1). All other commandswhich require alogical addressto
be selected will respond with Error -221 ("settings conflict") if no logical
addressis selected.

¢ When acommand encountersan Error -240 ("Hardware Error") the
equivalent of a*RST isexecuted. Thiswill cause the selected logical
addressto be set to -1.

¢ Reated Commands: VXI:CONF:.LADD?

Select alogical address

VXI:SEL 64 setsthelogcal addressto be
used by subsequent VXI
subsystem commands to 64.

VXI:SELect? returnsthe logical addresswhich will be used by many subsequent
commandsin the VX1 subsystem. If no logical address has been selected, this
query will return -1.
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VXI:WRITe

‘WRITe VXI:WRITe< logical_addr> < register_addr> ,< data> allows accessto the
entire 64 byte A 16 register address space for the device specified by
logcal_addr. Since the V X Ibus system is byte-addressed, while the registersare
16 bitswide, registers are specified by even addresses only. This method of
identifying registersfollows the V X1bus standard format.

Parameters Parameter Parameter Range of Default
Name Type Values Units

logcal_addr decimal Must round to 0 through 255 none

numeric
regster_addr numeric must round to an even value none
from O through 62 (3En)
data numeric must round to -32768 to 32767 none
(0to FFFFh)
Comments e Specifying an odd register addresswill cause an error 2003,"Invalid word
address’.

e Specifying alogical address not currently in use in the system will cause
an error 2005,"No card at logical address".

e Logcal_addr must be specified in decimal. Regster_addr and data may
be specified in decimal, hex (# H), octal (# Q), or binary (# B).

e Thiscommand has been retained for compatibility with existing
programs. For new programsyou should use the VX1:REG:WRIT
command.

e Accessesare 16-bit non-privileged data accesses.

Related Commands: VXI:READ?, VXI:REG:WRIT

Example  Writeavalueinto a device's device dependent register.
VXI:WRIT 8,24,# H4200 write hex 4200 (16,896

decimal) to regster 24 of device
at Logcal Address8

7-64 System Instrument Command Reference



Common
Command
Reference

This section describes the IEEE-488.2 Common Commands that can be used to
program instrumentsin the mainframe. Commands are listed by command
groupsin the summary table below, and alphabetically in the rest of this section.
Examples are shown when the command has parametersor returns aresponse;
otherwise the command string is as shown in the headingsin this section. For
additional information on any Common Commands, refer to the IEEE Standard
488.2-1987 (see "Related Documentation” in the front of this manual for more
information on this standard).

| EEE 488.2 Common Commands Functional Groupings

Category Command Title

General *IDN I dentification Query
*RST Reset Command
*TST? Self-Test Query

Instrument Status *CLS Clear Status Command
*ESE < mask> Standard Event Status Enable
*ESE? Command
*ESR? Standard Event Status Enable
*PSC Query
*PSC? Standard Event Status Register
*SRE < mask> Query
*SRE? Power-On Satus Clear Command
*STB? Power-On Status Clear Query

Macros

Synchronization

*DMC < name> < cmds>
*EMC < state>

*EMC?

*GMC?< name>

*LMC?

*PMC

*RMC < name>

*OPC

*OPC?

*WAI

Service Request Enable Command
Service Request Enable Query
Status Byte Query

Define Macro Command
Enable M acros Command
Enable Macro Query

Get Macro Query

Learn Macro Query

Purge all Macros Command
Remove individual Macro
Command

Operation Complete Command
Operation Complete Query
Wait-to-Continue Command
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*CLS Clear Status Command. The *CLScommand clearsall statusregisters
(Standard Event Status Register, Sandard Operation Event Status Register,
Questionable Data Event Register) and the error queue for an instrument. This
clearsthe corresponding summary bits (bits 3, 5, & 7) and the
instrument-specific bits (bits 0, 1, & 2) in the Status Byte Register. * CL Sdoes
not affect the enabling of bitsin any of the status registers (Status Byte Register,
Standard Event Status Register, Standard Operation Event Status Register, or
Questionable Data Event Status Register). (The SCPI command
STATusPRESet does clear the Standard Operation Status Enable and
Questionable Status Enable registers.) *CL Sdisablesthe Operation Complete
function (* OPC command) and the Operation Complete Query function
(*OPC? command).

*DMC < name_string> , Define Macro Command. Assigns one, or a sequence of commandsto a macro
< command_block> name.

The command sequence may be composed of SCPI and/or Common commands.

The name given to the macro may be the same asa SCPI command, but may not
be the same asa Common command. When a SCPI named macro is executed,
the macro rather than the SCPI command is executed. To regain the function of
the SCPI command, execute the *EM C 0 command.

Example

Create a macro to return the System Instrument’s Device list.
OUTPUT 70900;"*DMC 'LIST',# 0VXI: CONF:DLIS?"

Note that the name LIST isin quotes. The second parameter type is arbitrary
block program data. The charactersthat define acommand message are prefixed
by the characters# 0 (pound zero). For a more information on this parameter
type, see Parameter Typesin the first part of this chapter.

*EMC < enable> Enable M acros Command. When enableis non-zero, macros are enabled. When
enableis zero, macros are disabled.

*EMC?  Enable Macros Query. Returnseither 1 (macros are enabled), or 0 (macrosare
disabled) for the selected instrument.

*ESE < mask> Standard Event Status Enable Register Command. Enables one or more events
in the Standard Event Status Register to be reported in bit 5 (the Standard
Event Status Summary Bit) of the Status Byte Register. Y ou enable an event by
specifying its decimal weight for < mask> . To enable more than one event,
specify the sum of the decimal weights. Refer to "Standard Event Status
Register” earlier in this chapter for atable showing the contents of the Standard
Event Status Register.

Example OUTPUT 70900;"*ESE 60" Enablesbits 2, 3,4, & 5.
Respectiveweightsare4+ 8
+ 16+ 32= 60
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*ESE?  Sandard Event Status Enable Query. Returnsthe weighted sum of all enabled
(unmasked) bitsin the Standard Event Status Register.

Example 10 OUTPUT 70900;"* ESE?" Sends status enable query
20 ENTER 70900;A Places responsein variable
30 PRINT A Prints response
40 END

*ESR?  Sandard Event Status Register Query. Returnsthe weighted sum of all set bits
in the Standard Event Status Register. After reading the register, *ESR? clears
the register. The eventsrecorded in the Standard Event Status Register are
independent of whether or not those events are enabled with the *ESE

command.
Example 10 OUTPUT 70900;"* ESR?" Sends Standard Event Status
Regster query
20 ENTER 70900;A Places responsein variable
30 PRINT A Prints response
40 END

*GMC? < name_string> Get Macro Query. Returns arbitrary block response data which containsthe
command or command sequence defined by name_string. The command
sequence will be prefixed with characterswhich indicate the number of
charactersthat follow the prefix.

Example 10 OUTPUT 70900;"*GMC? 'LIST™" ask for definition of macro
from *DMC example
20 ENTER 70900;Cmds$ enter into Cmds$ the definition
of themacro "LI1ST"
30 PRINT Cmds$ Cmds$= # 214VXI:CONF:
DLIS?
40 END

In this case, the prefix consists of "# 214". The 2 saysto expect two
character-counting digits. The 14 saysthat 14 characters of data follow. Had the
returned macro been shorter, such as# 15*EM C?, we would read thisas 1
counting digit indicating 5 data characters.
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*IDN?

NOTE

Example

*LMC?

*LRN?

Identity. Returnsthe device identity. The response consists of the following four
fields (fields are separated by commas):

¢ Manufacturer

¢ Model Number

e Serial Number (returns O if not available)

e Firmware Revision (returnsQif not available)

The *IDN? command returnsthe following command string for the E1301B:
AGILENT,E1301B,0,A,07.00
This command will return the following string for the E1300B:

AGILENT,E1300B,0,A,07.00

The revision will vary with the revision of the ROM installed in the system. This
isthe only indication of which version of ROM isin the box. The major number
(01 in the examples) indicates whether there have been functional changes made
inthisROM. The minor number (00 in the examples) indicates whether only
bug fixes and minor changes were made.

Get thelD fields from the system and print them.

10 DIM A$[50] Dimension array for ID fields
20 OUTPUT 70900;"™* IDN?" Queriesidentity

30 ENTER 70900;A% Places|D fieldsin array

40 PRINT A$ Print 1D fields

50 END

Learn Macros Query. Returnsa quoted string name for each currently defined
macro. If more than one macro isdefined, the quoted strings are separated by
commas (,). If no macro isdefined, then a quoted null string (™) isreturned.

Learn query command. *LRN? causes the instrument to respond with a string of
SCPI commands which define the instrument’s current state. Y our application
program can enter the *LRN? response data into a string variable, later to be
sent back to the instrument to restore that configuration.

Exampleresponse from an Agilent E1326B voltmeter in the power-on state:

*RST;:CAL:ZERO:AUTO 1; .CAL.LFR + 60; VAL + 0.00000000E+ 000;
‘DISP:MON:STAT 0; CHAN (@0); :FORM ASC,+ 7; :(FUNC "VOLT?"
‘MEM:VME:ADDR + 2097152; SIZE + 0; STAT 0; :RESAPER

+ 1.666667E-002; OCOM 0; RANG + 1.638400E+ 004;: RANG:AUTO
1;:VOLT:APER + 1.666667E-002; RANG + 8.000000E+ 000; RANG:AUTO
1;:TRIG:COUN + 1; DEL + 0.00000000E+ 000; DEL:AUTO 1, :TRIG:SOUR
IMM; :SAMP:COUN + 1, SOUR IMM;TIM + 5.000000E-002 S
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NOTE

*OPC

*OPC?

*PMC

*PSC < flag>

Example

*PSC?

The System Instrument no longer implements the *LRN? command.
Attempting to have the System Instrument execute this command will generate
an error -113 “Undefined header”.

Operation Complete. Causes an instrument to set bit 0 (Operation Complete
Message) in the Standard Event Status Register when all pending operations
have been completed. By enabling this bit to be reflected in the Status Byte
Register (*ESE 1 command), you can ensure synchronization between the
instrument and an external computer or between multiple instruments. (Refer to
"Synchronizing an External Computer and Instruments’ earlier in this chapter
for an example).

Operation Complete Query. Causes an instrument to place an ASCII 1into the
instrument’s output queue when all pending instrument operations are finished.
By requiring the computer to read thisresponse before continuing program
execution, you can ensure synchronization between one or more instruments
and the computer. (Refer to "Synchronizing an External Computer and
Instruments’ earlier in this chapter for an example).

Purge Macros Command. Purges all currently defined macrosin the selected
instrument.

Power-on Status Clear Command. Controlsthe automatic power-on clearing of
the Service Request Enable register and Standard Event Status Enable register.
Executing * PSC 1 disables any previously enabled bits at power-on, preventing
the System Instrument from requesting service when power is cycled. Executing
*PSC 0 causes any previously enabled bitsto remain enabled at power-on which
allowsthe System Instrument to request service (if it has been enabled - * SRE)
when power is cycled. The value of flagis stored in non-volatile memory.

Thisexample configures the System Instrument to request service from the
external computer whenever power iscycled.

Status Byte reg ster and Standard Event Status register bits
remain enabled (unmasked) after cycling power

10 OUTPUT 70900;"™ PSC 0"

Enable bit 5 (Standard Event Status Register Summary Bit)
in the Status Byte Reg ster

20 OUTPUT 70900;™ SRE 32"

Enable bit 7 (Power-on hit) in the Standard Event Status
Regster to bereflected as bit 5 in the Status Byte Reg ster

30 OUTPUT 70900, ESE 128"

Power-on status clear query. Returns aresponse indicating whether an
instrument’s Status Byte Register and Standard Event Status Register bits
remain enabled or become disabled at power-on. A "1" meansthe bitsare
disabled at power-on; a"0" meansthe bitsremain enabled at power-on.
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*RCL < state number> Recall stored state. Recallsa stored state from memory and configuresthe
instrument to that state. Statesare stored using the *SAV command.

Example OUTPUT 70900;™* RCL 4" Recallsinstrument state
number 4

*RMC < name_string> Remove Individual Macro Command. Purges an individual macro identified by
the name_string parameter.

Example output 70900;"*RMC 'LIST™ remove macro command from
*DMC example

NOTE: At printing time, *RM C isa command proposed for arevision and
re-designation of ANSI/IEEE Std 488.2-1987.

*RST Reset. Resetsan instrument as follows:

e Setstheinstrument to a known state (usually the power-on state)
e Abortsall pending operations
¢ Disablesthe *OPC and *OPC? modes.

*RST does not affect:

¢ The state of the GPIB interface

The GPIB address

e Theoutput queue

The Service Request Enable Register

The Standard Event Status Enable Register
¢ The power-on flag

e Calibration data

e Protected user data

*SAV < state number> Store state. Storesan instrument’s present state in a numbered memory location
(< statenumber> parameter). State numbers can range from 0to 9.

Example OUTPUT 70900;"* SAV 4" Saves present instrument state
as state number 4

*SRE < mask> Service Request Enable. When a service request event occurs, it setsa
corresponding bit in the Status Byte Register (this happenswhether or not the
event has been enabled (unmasked) by *SRE). The * SRE command allows you
to identify which of these eventswill assert an GPIB service request (SRQ).
When an event isenabled by * SRE and that event occurs, it setsabit in the
Status Byte Register and issues an SRQ to the computer (setsthe GPIB SRQ
line true). Y ou enable an event by specifying its decimal weight for < mask> .
To enable more than one event, specify the sum of the decimal weights. Refer to
"The Status Byte Register” earlier in this chapter for a table showing the
contents of the Status Byte Register.

Example OUTPUT 70900;"* SRE 160" Enablesbits5 & 7. Respective
weightsare32+ 128= 160
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*SRE?

Example

*STB?

Comments

Example

*TRG

*TST?

Example

*WAI

Status Register Enable Query. Returnsthe weighted sum of all enabled
(unmasked) events (those enabled to assert SRQ) in the Status Byte Register.

10 OUTPUT 70900;"* SRE?" Sends Status Reg ster Enable
query

20 ENTER 70900;A Places responsein variable

30 PRINT A Prints response

40 END

Status Byte Register Query. Returnsthe weighted sum of all set bitsin the Status
Byte Register. Refer to "The Status Byte Register” earlier in this chapter for a
table showing the contents of the Status Byte Register.

Y ou can read the Status Byte Register using either the * STB? command or an
GPIB serial poll (IEEE 488.1 message). Both methods return the weighted sum
of all set bitsin the register. The difference between the two methodsis that
*STB? does not clear bit 6 (Service Request); serial poll doesclear bit 6. No
other status byte register bitsare cleared by either method with the exception of
the M essage Available bit (bit 4) which may be cleared as aresult of reading the
responseto *STB?.

10 OUTPUT 70900;"* STB?" Sends Status Byte Register
query

20 ENTER 70900;A Places responsein variable

30 PRINT A Prints response

40 END

Trigger. Triggersan instrument when the trigger source is set to bus
(TRIG:SOUR BU S command) and the instrument isin the Wait for Trigger
State.

Self-Test. Causes an instrument to execute an internal self-test and returnsa
response showing the results of the self-test. A zero response indicates that
self-test passed. A value other than zero indicates a self-test failure or error.

10 OUTPUT 70900;"* TST?" Execute sdlf-test, return
response

20 ENTER 70900;A Places sdlf-test responsein
variable

30 PRINT A Prints response

40 END

Wait-to-continue. Prevents an instrument from executing another command
until the operation caused by the previous command isfinished (sequential
operation). Since all instruments normally perform sequential operations,
executing the *WAI command causes no change to the instrument’s operation.
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GPIB Message
Reference

Go To Local (GTL)

Comments

Examples

Group Execute Trigger
(GET)

Comments

Example

Interface Clear (IFC)

Example

This section describes IEEE-488.1 defined messages and their affect on
instrumentsinstalled in the mainframe. The examples shown are specifically for
H P 9000 Series 200/300 computersusing BASIC language. Any IEEE-488
controller can send these messages, however, the syntax may be different from
that shown here.

Places an instrument in local state.

Refer to the Local Lockout message, later in this chapter, for information

on how GTL affectsfront panel lockout.

LOCAL 7

LOCAL 70900

Sets GPIB remote enable line
false (all instruments go to
local). (You must now execute
REMOTE 7 to return to remote
mode).

Issues GPIB GTL to System
Instrument. (The instrument
will return to remote mode
when it islisten addressed.)

Executing a group execute trigger will trigger an instrument assuming the
following conditions are true:

The instrument’strigger sourceisset to Bus (TRIG:SOUR BUS

command), and:

Theinstrument isin the Wait For Trigger state, and:
Theinstrument isaddressed to listen (can be done by sending any
command, the REMOTE 709ss(ss= secondary address) command, or

withthe LISTEN command).

For instrumentsin an Agilent E1300B/E1301B Mainframe, only one
instrument at a time can be programmed to respond to GET. Thisis
because only one instrument can be addressed to listen at any one time.

10 OUTPUT 70900;"TRIG:SOUR BUS"

20 OUTPUT 70900;"INIT:IMM"

30 TRIGGER 70900
40 END

Sets trigger source to bus

Places System Instrument’s
Pacer in Wait For Trigger state

Triggers Pacer

Unaddresses all instrumentsin the mainframe and breaks any bus handshaking
in progress.

ABORT 7
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Device Clear (DCL) or
Selected Device Clear
(SDC)

Examples

Local Lockout (LLO)

Comments

Examples

DCL clearsall instrumentsin the mainframe. SDC clears a specific instrument.
The purpose of DCL or SDC isto prepare one or more instrumentsto receive

and execute commands (usually *RST). DCL or SDC do the following to each

instrument:

e Clear the input buffer and output queue.
¢ Reset the command parser.
e Disable any operation that would prevent *RST from being executed.

¢ Disable the Operation Complete and Operation Complete Query modes.
DCL or SDC do not affect:

e Anysettingsor stored datain the instrument (except the Operation
Complete and Operation Complete Query modes)

¢ Front panel operation

¢ Anyinstrument operation in progress (except as stated above)

e The status byte (except for clearing the M essage Available bit asaresult
of clearing the output queue).

CLEAR 7 Clearsall instruments
CLEAR 70900 Clears the System I nstrument

When an instrument isin remote mode, L ocal L ockout prevents an instrument
from being operated from the mainframe’s front panel.

e Certain front panel operations such as menu control and display scrolling
are till active in Local L ockout mode.

e Iftheinstrument isin the local state when you send LOCAL LOCKOUT,
it remainsin local. If the instrument isin the remote state when you send
LOCAL LOCKOUT, front panel control is disabled immediately for that
instrument.

e After executing LOCAL LOCKOUT, you can enable the keyboard by
sending the LOCAL 7 command or by cycling power. The LOCAL 709ss
(ss= secondary address) command enablesthe front panel for that
instrument but a subsequent remote command disablesit. Sending the
LOCAL 7 command removes lockout for all instruments and placesthem
in the local state.

10 REMOTE 70900 Sets the System I nstrument
remote state
20 LOCAL LOCKOUT 7 Disablesfront pane control for

the System Instrument and all
other instruments that werein
the remote state.

30 END
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Remote  Setsthe GPIB remote enable line (REN) true which places an instrument in the
remote state.

Comments e TheREMOTE 709ss(ss= secondary address) command placesthe
instrument in the remote state. The REMOTE 7 command, does not, by
itself, place the instrument in the remote state. After sending the
REMOTE 7 command, the instrument will only go into the remote state
when it receivesitslisten address.

¢ Inmost cases, you will only need the REMOTE command after using the
LOCAL command. REMOTE isindependent of any other GPIB activity
and togglesa single busline called REN. Most controllers set the REN
line true when power isapplied or when reset.

Examples REMOTE 7 Sets GPIB REN linetrue

REMOTE 70900 SetsREN linetrue and
addresses System I nstrument

Serial Poll (SPOLL)  The SPOLL command, like the * STB? Common Command, returnsthe
weighted sum of all set bitsin an instrument’s Status Register (status byte).
Refer to "The Status Register" earlier in this chapter for atable showing the
contents of the Status Register.

Comments e« The SPOLL command differsfrom the * STB? command in that SPOLL
clearsbit 6 (RQS). Executing*STB? does not clear bit 6.
Examples 10 P= SPOLL (70900) Sends Serial Poll, places
responseinto P
20 DISP P Displays response
30 END
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System Instrument

Command Quick

The following tables summarize SCPI and | EEE 488.2 Common (*) commands

Reference for the Agilent E1300/E1031 Mainframe System Instrument.

SCPI Commands Quick Reference

[:MADDress] < address> , < data>

:SADDress< address> , < data>
‘DRAM

:AVAilable?

:CREate < size> ,< num_drivers>
‘DRIVer
:LOAD < driver_block>

:LOAD
:CHECked

:LIST
[:ALL]
‘RAM
‘ROM
(INTerrupt
:ACTivate [ON| OFF| 1] Q]
:SETup[n] [ON| OFF| 0] 1]

:SETup[n]?

:PRlority[n] [< priority> | MIN| MAX| DEF]
:PRIority[n]? [MIN| MAX| DEF]
‘RESPonse?

Command Description
ABORt
[IMMediate] Abort Pacer output.
DIAGnostic
:BOOT
:COLD Restarts System processor, clears stored configurations.
[:WARM] Same as cycling power.
:COMMunicate
:SERial[0]
[:OWNer] [SYSTem| IBASic| NONE] Allocatesthe built-in serial interface.
[:OWNer]? Returns SY ST, IBAS, or NONE.
:SERial[n]
:STORe Stores serial communication parametersinto non-volatile storage.
:DOWNIload
:CHECked
[:MADDress] Write data to non-volatile user RAM starting at the specified address
using error correction.
:SADDress Write datato non-volatile user RAM at the specified address using

Write data to non-volatile user RAM starting at the specified address.
Write datato non-volatile user RAM at the specified address.

Enables or disables System Instrument control of VXI

Returns current state of SETup[n].
Specifiesthe priority level of VX1 interrupt line [n].

Returnsresponse from the highest priority interrupt line.

error correction.

Returnsthe amount of RAM remainingin the DRAM (Driver RAM)
segment.

Createsanon-volatile RAM areafor loading instrument drivers.

Loadsthe instrument driver contained in the specified driver_block
into a previously created DRAM segment.

Loadsthe instrument driver contained in the specified driver_block
into a previously created DRAM segment using error correction.

Listsall driversfrom all driver tables(RAM and ROM)
Listsall driversfound in the RAM driver table.

Listsall driversfound in the ROM driver table.

Enable VXIbusinterrupt acknowledgement.

interrupt line [n].

Returnspriority level of VX1 interrupt line [n].
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System Instrument

SCPI Commands Quick Reference

:CREate < size> |MIN|MAX
:CREate? [MIN| MAX]
:PEEK? < address> | MIN| MAX < width>
:POKE < address> | MIN| MAX < width> < data>
:RDISk
:ADDRess?
:CREate < size> |MIN|MAX
:CREate? [MIN| MAX]
:UPLoad
[:MADDress]? < address> ,< byte_count>
:SADDress? < address> , < byte_count>

INITiate
[:Immediate]
[SOURce]
‘PULSe
COUNt < numberic value>
COUNt? [MIN| MAX]
:PERiod < numericvalue
:PERiod? [MIN\MAX]
STATus
:OPERation
:CONDition?
:ENABIle 256
:ENABIle?
[:EVENt]?
:PRESet
:QUEStionable
:CONDition?
:ENABIe < mask>
:ENABIle?
[:EVENt]?

Command Description
:NRAM
:ADDRess? Returns starting address of the U ser non-volatile RAM.

Creates a User non-volatile RAM segment.
Returnsthe current or allowable size of User NVRAM.
Returnsan 8, 16, or 32 bit value from memory.
Storesan 8, 16, or 32 bit valueto RAM.

Returnsthe starting address of an IBASIC RAM volume.
AllocatesRAM for an IBASIC RAM volume.
Returnsthe current or allowable size of the RAM vol.

Returnsdata from non-volatile user RAM starting at address.
Returns data from non-volatile user RAM at address.

Enablestrigger system to start Pacer.

Sets number of Pacer pulses per trigger.

Returns current count, or MIN| MAX allowed value.
Sets Pacer pulse period in seconds.

Returnsthe current or allowable period value.

Returnsthe state of the condition register.
Set Standard Operation Enable Register mask.
Returnsvalue of enable mask.

Returns value of the bit set in the Event register (Standard Operation

Status Group).
Presets statusregisters

Alwaysreturns+ 0.

Set Questionable Status Register enable mask.
Returns value of enable mask.
Alwaysreturns+ 0.
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SCPI Commands Quick Reference

Command Description
SYSTem
:BEEPer
[:IMMediate] Sound beeper (fixed duration and tone).
:COMMunicate
:GPIB
:ADDRess Setsthe primary address of the communications port.
:ADDRess? Returns GPIB address or min| max allowed value.
:SERial[n]
:CONTTol
:DTR ON| OFF| STANdard| IBFull Sets mode for modem control line DTR.
:DTR? Returns current mode of DTR line.
:RTSON| OFF| STANdard| IBFull Sets mode for modem control line RTS.
‘RTS? Returns current mode of RTSline.
[:RECeive]

:BAUD < baud rate> | MIN|MAX
:BAUD?[MIN| MAX]
:‘BITS7| 8| MIN| MAX
BITS?[MIN| MAX]

:PACE
[:PROTocol] XON| NONE
[:PROTocol]?
:THReshold
:STARt < char_count>
:STARt? [MIN| MAX]
:STOP < char_count>
:STOP? [MIN]| MAX]
‘PARIty
:CHECKk 1] 0] ON| OFF
:CHECK?
[:TYPe] EVEN| ODD| ZERO|
ONE| NONE
[:TYPe]?
:SBITs 1| 2] MIN| MAX
:SBITS? MIN| MAX
:TRANsmit
:AUTO 1] 0] ON| OFF
:AUTO?
:PACE
[:PROTocol] XON| NONE
[:PROTocol]?

:DATE < year> < month> < day>

:DATE?[MIN| MAX,MIN]| MAX ,MIN| MAX]
‘ERRor?

‘TIME < hour> ,< minute> ,< second>

TIME? [MIN| MAX,MIN]| MAX ,MIN| MAX]
‘VERSion?

Setstransmit and receive baud rate of serial interface.
Returnsthe current or allowable baud setting.
Setsthe number of data bitsin the serial data frame.
Returnsthe current or allowable BITS setting.

Setsthe receive pacing protocol to XON/XOFF or none.
Returnsthe state of receive pacing protocol.

Setsthe input buffer start threshold for input pacing.
Returns current or allowable STARt threshold level.
Setsthe input buffer stop threshold for input pacing.
Returnsthe current or allowable STOP threshold level.

Enableg/disables receive parity checking.
Returnsthe current state of receive parity checking.
Setsthe type of receive and transmit parity.

Returnsthe current parity type setting.

Setsthe number of stop bitsfor receive and transmit.
Returnsthe number of stop bits set.

Note: Agilent E1324A isalways... TRAN:AUTO ON
Links/unlinks the transmit and receive pacing protocol.
Returnsthe current transmit/receive pacing linkage.

Setsthe transmit pacing protocol to XON/XOFF or none.
Returnsthe state of transmit pacing protocol.

Sets system calendar.

Returns current date or min| max allowable values.
Returnsoldest error message in Error Queue.

Setsthe system clock.

Returns current time or min| max allowable values.
Returns SCPI version for which thisistrument complies.
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SCPI Commands Quick Reference

Command

Description

VXI

TRIGger

:DELay < numericvalue>

:DELAY? [MIN| MAX]

[:IMMediate]

:SLOPe [NEGATIVE]

:SLOPe?

:SOURce EXTernal| IMMediate]| BUS HOLD
:SOURce?

:CONFigure
:DeviceLADd?
:DeviceL1St?
:DeviceNUMber?
:INFormation

ALL?
:HIERarchy

ALL?
:NUMber?

:LADDress?

:READ?< logical_addr> < register_num>
‘REGister

:READ? < numeric_value| < reg_name>

‘WRITe < numeric_value| < reg_name> < data>

‘RESet?
:SELect < numeric_value>

‘WRITe< logical_addr> < register_num> < data>

Sets delay between trigger and first Pacer pulse.

Returns current trigger delay or MIN| MAX allowable value.
Setstrigger source for timer/pacer.

For compatibility only. Acceptsonly NEGATIVE.
Returnsthe string NEG.

Trigger sourceisGET or *TRIG.

Returns current trigger source.

Returnsalist of the logical addressesin the system.
Returnsinformation about one or all installed devices.
Returnsthe number of installed devices.

Getsthe static information about the selected logical address (see
VXI:SELect).

Getsthe static information about all logical addresses.

Getsthe current hierarchy configuration data for the selected logical
address (see VXI:SEL ect)

Getsthe current hierarchy configuration data for all logical addresses.

Getsthe number of devicesin the system when issued to a Resource
Manager.

Getsacomma separated list of all logical addresses of devicesin the
system when issued to a Resource Manager.

Read the contents of the device register at register_num.

Returnsthe contents of the specified 16 bit register at the selected
logical address (see VXI:SELect).

Writesto the specified 16 bit register at the selected logical address
(see VXI:SELect).

Resetsthe device at the selected logical address (see VXI:SEL ect).

Specifiesthe logical addressto be used by all subsequent commands
in the VXI subsystem.

Write data to the device register at logical_addr.
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| EEE 488.2 Comman Commands Quick Reference

Category Command Title

General *IDN? Identification Query
*RST Reset Command
*TST? Self Test Query

Instrument Status | *CLS Clear Status Command
*ESE < mask> Standard Event Status Enable Register Command
*ESE? Standard Event Status Enable Query
*ESR? Standard Event Status Register Query
*PSC < flag> Power-on Status Clear Command
*PSC? Power-on Status Clear Query
*SRE < mask> Service Request Enable Command
*SRE? Service Request Enable Query
*STB? Status Byte Register Query

Macros

Synchronization

*DMC < name> < cmd_data>

*EMC < enable>
*EMC?
*GMC?< name>
*LMC?
*PMC
*RMC < name>

*OPC

*OPC?
*WALI

Define Macro Command

Enable Macro Command

Enable Macro Query

Get Macro Query

Learn Macro Query

Purge all Macros Command

Remove individual Macro Command

Operation Complete Command

Operation Complete Query
Wait-to-Continue Command
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Appendix A

Specifications

Mainframe
Specifications

Pacer (50% duty cycle):

Real-time Clock:

Trigger Input:

Non-volatile added
memory storage
lifetime:

Slots:

EMC, RFI, Safety:

Programmable intervals: 500 nsec to 8.389 sec with 500 nsec resolution.
Accuracy:
First pulse after trigger: 0.01% of programmed time + 600 to 850 nsec.
Additional pulses: 0.01% of programmed time + 50 nsec.
Number of pulses: 1 through 8388607 or continous.
Drive capability:
Vio< 075V @ 4mA
VHI 2 34V @-4mA
Rise Time/Fall Time: 320 nsec/90 nsec.

Accuracy: 0.01% of elapsed time since last sset + 1 sec @ 25° C.
Temperature variation: £ 0.01% of elapsed time since last set, over full
temperature range.

Resolution: 1 sec.

Non-volatile lifetime: 60 days without additional RAM.

Battery life: 1 year typical, NiCd battery.

TTL compatible, minimum pulse width 300 nsec.

Non-volatile added storage is backed up by NiCd battery. The table below shows
minimum and typical lifetimes, which varry according to the amount of memory
installed.

RAM (MBytes) MIN Lifetime (hours) Typical lifetime (days)
05 240 320
10 130 180
15 Q0 120
20 72 Q0

7 B-size and 3 A-size

See Declaration of Conformity.
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Size:

Weight:

Power:

Cooling:

Humidity:

Operating temperature:

Storage temperature:
Battery:
Altitude:

Installation Category:

A-2 Specifications

inches mm
Height without feet 6.97 177
Height with feet 744 189
Width 16.75 426
Depth 20.1 510
Depth with terminal blocks 22.38 569
E1300B E1301B
Net 7.4kg 7.8kg
Max per modules 1.3kg 1.3kg

Line voltage: 1150r 230 Vac @ 50to 400 Hz
Fused at: 3A @115Vac
15A @230Vac
Consumption:  E1300B (empty) 27 W, 52VA
E1301B (empty) 31 W, 57 VA

Any combination of Agilent Series B modules can be powered and cooled by the
Agilent 75000 Series B mainframe. Configuration using non-Agilent modules
(e.g., VME modules) should be checked to assure the power consumption does
not exceed 12.25A on+ 5V,4.65A on+ 12V, and 0.95A on -12V supplies.
The Agilent 75000 Series B mainframe will provide ample cooling for
configurationsthat stay within these limits.

25 Watts/ Sot (with 10° rise in temperature)

Note: Agilent Series B mainframes provide V X1bus connector P1. M odules may
not be masters.

65% 0°to 40°C

0°to55°C

-40°to 75° C

The internal battery consists of a 6.3V NiCd battery pack.

The instrument may be operated at a maximum altitude of 3000 meters.




SCPI Conformance
Information

Switchbox
Configuration

The Agilent E1300/1301B conformsto SCPI-1990.0

In documentation produced prior to June 1990, these SCPI commands are
labeled asTM SL commands.

The following tableslist all the SCPI conforming, approved, and non-SCPI

commands that the E1300/1301B can execute. Individual commands may not

execute without having the proper plug-in module installed in the E1300/

13301B. Each plug-in module manual describesthe commandsthat apply to that

module.

The following Agilent plug-in modules can be configured as switchbox modules.

Refer to the individual plug-in User’sManual for configuration information.

E1345A E1353A E1366A
E1346A E1357A E1367A
E1347A E1358A E1368A
E1351A E1361A E1369A
E1352A E1364A E1370A

Table A-1. Switchbox SCPI-1990.0 Confirmed Commands

ABORt STATus
:QUEStionable
ARM :CONDition?
:COUNt [:EVENt]?
:ENABIe
INITiate ‘ENABIle?
[:IMMediate] :OPERation
:CONTIinous :CONDition?
[:EVENt]?
OUTPut ‘ENABIle
‘ECLTrg :ENABIe?
[:STATe] :PRESet
‘TTLTrg
[:STATe] SYSTem
‘ERRor?
[ROUTe] :CPON
:OPEN :CTYPe?
:OPEN? ‘VERSion?
:CLOSe
:CLOSe? TRIGger
:SCAN [:IMMediate]
:SOURce
:SLOPe

Table A-2. Switchbox Non-SCPI Commands

DISPlay [ROUTe]
:MON:itor :SCAN
[:STATe] [:LIST]
:CARD :MODE
:PORT
SYSTem :SETTling
:CDEScription? [:TIME]
TIME?
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Multimeter Commands

A-4 Specifications

The following tables apply to the Agilent E1326A and E1326B.

Table A-3. Multimeter SCPI-1990.0 Confirmed Commands

ABORt

CAlLibration
:ZERO
:AUTO
:AUTO?
‘VALue

CONFigure
:FRESistance
:RESistance
:TEMPerature
'VOLTage

‘AC
[:DC]

CONFigure?
FETCh?

FORMat
[:DATA]

INITiate
[:IMMediate]

MEASure
:FRESistance?
:RESistance?
:TEMPerature?
'VOLTage

:AC?
[:DC]?

READ?

[SENSe]
:FUNCtion
:FUNCtion?
:RESistance
:APERture
:APERture?
‘RANGe
:AUTO
:AUTO?
‘RANGe?
:RESolution
:RESolution?
'VOLTage
‘AC
‘RANGe
‘RANGe?
[:DC]
‘RANGe
:AUTO
:AUTO?
‘RANGe?
:RESolution
:RESolution?

STATus

:QUEStionable
:CONDition?
[:EVENt]?
:ENABIe
:ENABIe?

:OPERation
CONDition?
[:EVENt]?
:ENABIe
:ENABIe?

:PREset

SYSTem
:ERRor?
:CTYPe?
'VERsion?

TRIGger
:COUNTt
:COUNt?
‘DELay?
‘AUTO
‘AUTO?
‘DELay?
[:IMMediate]
:SOURce
:SOURce?

Table A-4. Multimeter SCPI Approved (not confirmed) Commands

[SENSe]
:RESistance
:NPLC
:NPLC?
'VOLtage
:NPLC
:NPLC?




Table A-5. Multimeter Non-SCPI Commands

CAlLibration
:LFRequency
:LFRequency?
:STRain

CONFigure
:STRain

:QUARter
:HBENding
:HPOisson
:FBENding
:FPOisson
:FBPoisson
:QTENSsion
:QCOMpression
:UNSTrained

DISPlay
:MONitor
:CHANnDel
:CHANnRel?
[:STATe]
[:STATe€]?

MEASure
:STRain

:QUARter?
:HBENding?
:HPOisson?
:FBENding?
:FPQisson?
:FBPoisson?
:QTENsion?
:QCOMpression?
:UNSTrained?

MEMory
VME

:ADDRess
:ADDRess?
SIZE
SIZE?
:STATe
:STATe?

[ROUTEe]
:FUNCtion

SAMPle
:COUNt
:COUNLt?
:SOURCce
:SOURce?
‘TIMer
‘TIMer?

[SENSe]

:RESsitance
:OCOM pensated
:OCOmpensated?

:STRain
:GFACtor
:POISson
:UNSTrained

SYSTem
:CDEScription
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Counter Commands  The following tables apply to the Agilent E1332A 4 Chanel Counter/Totalizer
and the Agilent E1333A 3 Channel Universal Counter.

Table A-6. Agilent E1332A SCPI-1990.0 Confirmed Commands

ABORt READ?
CONFigure [SENSe]
:FREQuency :FUNCtion
:PERiod :FREQuency
:PWIDth :PERiod
:NWIDth :FREQuency
:APERture
CONFigure? :APERture?
FETCh? STATus
:QUEStionable
FORMat [:EVENt]?
[:DATA] :CONDition?
‘ENABIle
INITiate ‘ENABIle?
[:IMMediate] :OPERation
[:EVENt]?
INPut :CONDition?
:FILTer ‘ENABIle
[:LPASq] ‘ENABIle?
[:STATe] :PREset
[:STATe€]?
:FREQuency SYSTEM
:FREQuency? ‘ERRor?
‘VERSon?
MEASure
:FREQuency? TRIGger
:PERiod? [:IMMediate]
:PWIDth? :SOURCe
:NWIDth :SOURCe?

Table A-7. Agilent E1332A Non-SCPI Commands

CONF[< channel> ] [SENSe[< channel> ]]

A-6 Specifications

:TOTalize :PERiod
‘TINTerval :NPERiods
:UDCount :NPERiods?
:TOTalize
DISPlay ‘GATE
:MONitor [:STATe]
:CHANnel [:STATe€]?
:CHANnRel? :POLarity
[:STATe] :POLarity?
[:STATe€]? :EVENt
‘LEVel
INPut ‘LEVel?
1SOL ate :SLOPe
1SOL ate? :SLOPe?

MEASure[< channel> ]
TINTerval 2>




Table A-8. Agilent E1333A SCPI-1990.0 Confirmed Commands

ABORt
FETCh?

CONFigure
:FREQuency
:PERiod
:PWIDth
:NWIDth

CONFigure?

FORMat
[:DATA]

INITiate
[:IMMediate]

INPut

:ATTenuation

:ATTenuation?

:COUPIling

:COUPIling?

FILTer

[:LPASS]

[:STATe]
[:STATe€]?

:IMPedance

:IMPedance?

MEASure
:FREQuency?
:PERiod?
:PWIDth?
:NWIDth?

READ?

[SENSe]
:FUNCtion
:FREQuency
:PERiod
:FREQuency
:APERture
:APERture?

STATus

:QUEStionable
[EVENLt]?
:CONDition?
:ENABIe
:ENABIe?

:OPERation
[:EVENt]?
:CONDition?
:ENABIe
:ENABIe?

:PREset

SYSTem
:ERRor?
'VERSon?

TRIGger
[:IMMediate]
:SOURCe
:SOURCe?

Table A-9. Agilent E1333A Non-SCPI Commands

CONF[< channel> ]
:TOTalize
‘TINTerval
‘RATIo

DISPlay
:MONitor
:CHANnDel
:CHANnRel?
[:STATe]
[:STATe€]?

MEASure[< channel> ]
:TINTerval?
‘RATIO?

[SENSe[< channel> ]]
:PERiod
:NPERiods
:NPERiods?
‘RATIo
:NPERiods
:NPERiods?
‘TINTerval
:NPERiods
:NPERiods?
:EVENt
‘LEVel
‘LEVel?
:SLOPe
:SLOPe?
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D/A Converter  Thefollowing tables apply to the Agilent E1328A 4 Channel D/A Converter.
Commands

Table A-10. Agilent E1328A SCPI-1990.0 Confirmed Commands

CALibration STATus
:STATe :QUEStionable
:STATe? :CONDition?
[:EVENt]?
SYSTem :ENABIe
:ERRor? :ENABIe?
'VERSon? :OPERation
:CONDition?
[:EVENt]?
:ENABIe
:ENABIle?

Table A-11. Agilent E1328A Non-SCPI Commands

CAlLibration SOURce
'VOLTage :VOLTage< channel>
:CURRent :'VOLTage< channel> ?
:CURRent< channel>
DISPlay :CURRent< channel> ?
:MONitor :FUNCtion< channel> ?
:CHANnel
:CHANnRel?
[:STATe]
:STRing?
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Digital /O Commands

The following tables apply to the Agilent E1330A Quad 8-bit Digital 1/0

Module.

Table A-12. Agilent E1330A SCPI-1990.0 Confirmed Commands

STATus SYSTem
:QUEStionable :ERRor?
:CONDition? ‘VERSon?
[:EVENt]?
‘ENABIle
‘ENABIle?
:OPERation
:CONDition?
[:EVENt]?
‘ENABIle
‘ENABIle?
:PREset
Table A-13. Agilent E1330A Non-SCPI Commands
DISPlay [SOURCce]
:MON:itor :DIGital
[:STATe] ‘TRACe
:PORT :CATalog
:PORT? [:DATA]
:STRing? [:DATA]?
:DEFine
MEASure :DELete
:DIGital :CONTrol< port>
:DATAK< port> ? :POLarity
:BIT< number> ? :POLarity?
:BLOCK? [:VALue]
‘FLAG< port> ? ‘DATAK< port>
[:VALue]
MEMory :BIT< number>
:DELete ‘TRACe
MACRo :HAND shake
'VME ‘DELay
:ADDRess [:MODE]
:ADDRess? [:MODE]?
SIZE :POLarity
SIZE? :POLarity?
‘STATe ‘FLAG< port>
:STATe? :POLarity
:POLarity?
:HAND shake< port>
‘DELay
[:MODE]
[:MODE]?
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System Instrument Table A-14. System Instrument SCPI-1990.0 Confirmed Commands

Commands
ABORt SYSTem
‘BEEPer
INITiate [:IMMediate]
[:IMMediate] :COMMunicate
:GPIB
[SOURCce] :ADDRess
:PULSe :ADDRess?
:COUNt :SERial
:COUNt? [:RECeive]
:PERiod :BAUD
:PERiod? ‘BAUD?
BITS
STATus BITS?
:QUEStionable ‘PARIty
:CONDition? [:TYPE]
[:EVENt]? [:-TYPE]?
‘ENABIle :CHECKkK
‘ENABIle? :CHECK?
:OPERation :SBITS
:CONDition? :SBITS?
[:EVENt]? :TRANsmit
‘ENABIle ‘AUTO
‘ENABIle? ‘AUTO?
‘PREset ‘ERRor?
TIME
TRIGger TIME?
[:IMMediate] :DATE
:SOURCce ‘DATE?
:SOURce? ‘VERSion?
:SLOPe VXI
:SLOPe? :CONFigure
:DNUMBer?

Table A-15. System Instrument SCPI-1991.0 Confirmed Commands

SYSTem SYSTem
:COMMunicate :COMMunicate
:SERial :SERial
[:RECeive] :TRANsmit
:PACE :PACE
[:PROTocol] [:PROTocol]
[:PROTocol]? [:PROTocol]?
:THReshold :CONTrol
:STARt ‘RTS
:STARt? ‘RTS?
:STOP ‘DTR
:STOP? ‘DTR?

Table A-16. System Instrument SCPI-1992.0 Approved Commands

VXI
:SEL ect
:CONFigure
:INFormation
:ALL
:HEIRarchy
:ALL
.LADDress?
:NUMBer?
:REGister
:READ?
‘WRITe
‘RESet?
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Table A-17. System Instrument Non-SCPI Commands

DIAGnostic
:AUTstart
:AUTostart?
:CHECksum
:COMMunicate
:SERial
[:OWNer]
[:OWNer]?
:BOOT
:COLD
[:WARM]
:UPLoad?
:DOWNIoad
(INTerrupt
:ACT
:SETup(n)
:SETup(n)?
:PRlority(n)
:PRlority(n)?
‘WAIT?
:JJSR
:CALL
:DRIVer
:LOAD
LIst?
:-DRAM
:.CREate
.CREate?
:AVAilable?
:NRAM
:.CREate
.CREate?
:AVAilable?
‘RDISK
:.CREate
.CREate?
:ADDRess?
:PEEK
:POKE

MEMory
:DELete
:MACRo

TRIGger
‘DELay
[:MINimum]
[:MINimum]?

VXI

:CONFigure
:DLADdress?
:DEVICELADd?
:DLIST?
:DEVICELIS?
:DEVICENUMber?

:READ?

‘WRITe

Table A-18. Common Commands SCPI-1990.0 Confirmed

*IDN
*RST
*TST
*CLS
*ESE
*ESE?
*ESR
*SRE
*SRE?
*STB
*PSC
*PSC?

*RCL
*SAV
*TRG
*DMC
*GMC?
*PMC
*LMC?
*EMC
*EMC?
*OPC
*OPC?
*WAI

Specifications A-11




A-12 Specifications



Appendix B

Error Messages

Using This Appendix

This appendix shows how to read an instrument’s error queue, discussesthe
types of command language-related error messages, and provides a table of all
of the System Instrument’s error messages and their probable causes.

* Readingan Instrument’'sError Queue .................... B-1
o Error TYPES. . o B-2
o Sart-up Error Messages. .. ... B-5

Reading an
Instrument’s Error
Queue

Example: Reading the Error
Queue

Executing the SY ST:ERR? command readsthe oldest error message from the
instrument’s error queue and erasesthat error from the error queue. The
SY ST:ERR? command returnsresponse data in the form:

< error number> ,"< error description string> ".

Example error message; -113,"Undefined header™

Positive error numbers are specific to an instrument. Negative error numbers
are command language-related and discussed in the next section "Error
Messages'. Command language-related errorsalso set a corresponding bit in the
Standard Event Status Register (refer to "Instrument Status' in Chapter 4 for
more information).

Thisprogram reads all errors(one error at atime, oldest to newest) from the
System Instrument’s error queue. After reading each error, that error is
automatically erased from the queue. When the error queue is empty, this
program returns: + 0,"No error".

10 OPTION BASE 1

20 DIM Message$[256] Create array for error message
30 REPEAT Repeat next 3 lines until error
number= 0

40 OUTPUT 70900;"SYST:ERR?" Read error number & message
50 ENTER 70900;Code,Message$  Enter error number & message

60 PRINT Code,Message$ Print error number & message
70 UNTIL Code= 0
80 END

Error Messages B-1



Error Types

Command Errors

Execution Errors

Device-Specific Errors

Query Errors

B-2 Error Messages

Negative error numbers are language-related and categorized as shown below.
Positive error numbers are instrument specific and for the System Instrument
are summarized in Table B-2. For other instruments, refer to their own user’s
manual for a description of error messages.

Table B-1. Negative Error Numbers

Error Number Error Type
-199t0-100 Command Errors
-29910 -200 Execution Errors
-39910-300 Device-Specific Errors
-499to -400 Query Errors

A command error meansthe instrument cannot understand or execute the
command. When a command error occurs, it setsthe Command Error Bit
(bit 5) in the Event Status Register. Command errors can be caused by:

» A syntaxerror was detected in areceived command or message. Possible
errorsinclude a data element which violates the instrument’s listening
formats or is of the wrong type (binary, numeric, etc.) for the instrument.

* Anunrecognizable command header was received. U nrecognizable
headersinclude incorrect SCPI headers and incorrect or unimplemented
Common Commands.

» A Group Execute Trigger (GET) was entered into the input buffer inside
of a Common Command.

An execution error indicatesthe instrument isincapable of doing the action or
operation requested by a command. When an execution error occurs, it setsthe
Execution Error Bit (bit 4) in the Event Status Register. Execution errors can be
caused by the following:

» A parameter within acommand is outside the limits or inconsistent with
the capabilities of an instrument.

» A valid command could not be executed because of an instrument failure
or other condition.

A device-specific error indicates an instrument operation did not complete,
possibly due to an abnormal hardware or firmware condition (self-test failure,
loss of calibration or configuration memory, etc.). When a device-specific error
occurs, it setsthe Device-Specific Error Bit (bit 3) in the Event Status Register.

A query error indicates a problem has occurred in the instrument’s output
gueue. When a query error occurs, it setsthe Query Error Bit (bit 2) in the
Event Status Register. Query errors can be caused by the following:

* Anattempt was made to read the instrument’s output queue when no
output was present or pending.
» Dataintheinstrument’s output queue has been lost for some reason.



Table B-2. Error Messages and Causes

Error Messages and Causes

Code M essage Cause

-101 Invalid character Unrecognized character in specified parameter.

-102 Syntax error Command is missing a space or comma between
parameters

-103 Invalid separator Command parameter is separated by some
character other than a comma.

-104 Datatype error The wrong data type (i.e. number, character,
string expression) was used when specifying a
parameter.

-108 Parameter not allowed Parameter specified in acommand which does
not require one.

- 109 Missing parameter No parameter specified in the command in
which a parameter isrequired.

-113 Undefined header Command header wasincorrectly specified.

-123 Numeric overflow A parameter specifiesa value greater than the
command allows.

-128 Numeric data not allowed A number was specified for a parameter when a
letter isrequired.

-131 Invalid suffix Parameter suffix incorrectly specified
(e.g. 5SECOND rather than .5Sor .5SEC).

-138 Suffix not allowed Parameter suffixis specified when oneis not
allowed.

-141 Invalid character data The discrete parameter specified is not allowed
(e.09. TRIG:SOUR INT - INT isnot achoice.)

-178 Expression datanot allowed | A parameter other than the channel list is
enclosed in parentheses.

-211 Trigger ignored Trigger occurred while the Pacer isin theidle
state, or atrigger occurred from a source other
than the specified source.

- 222 Data out of range The parameter value specified istoo large or too
small.

-224 Illegal parameter value The numeric value specified is not allowed.

-240 Hardware error Hardware error detected during power-on cycle.
Return multimeter to Agilent for repair.

-310 System error If caused by *DM C, then macro memory isfull.

- 350 Too many errors The error queue isfull asmore than 30 errors
have occured.

-410 Query interrupted Dataisnot read from the output buffer before
another command is executed.

-420 Query unterminated Command which generates data not able to
finish executing due to a multimeter
configuration erorr.

-430 Query deadlocked Command execution cannot continue since the
mainframe’s command input, and data output
buffersare full. Clearing the instrument restores
control.

1500 External trigger source "Event In" signal already allocated to another

already allocated instrument such as a Switchbox.

2002 Invalid logical address A value lessthan 0 or greater than 255 was
specified for logical address.

2003 Invalid word address An odd address was specified for a 16 bit read or
write. Always use even addresses for 16 bit
(word) accesses.

2005 No card at logical address A non-existent logical address was specified with
the VXI:READ? or VXI:WRITE command.

2101 Failed Device VXI device failed its self test.

2102 Unable to combine device Device type can not be combined into an
instrument such as a scanning voltmeter or a
switchbox.

2103 Config warning, Device ID of device does not match list of drivers

driver not found available. Warning only.

2105 Configerror 5, A24 memory | More A24 memory installed in the mainframe

overflow than can be configured into the available A24
memory space.

2108 Configerror 8, Inaccessible A 24 memory device overlaps memory space

A24 memory

reserved by the mainframe’s operating system.
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Error Messages and Causes

Code M essage Cause

2110 Configerror 10, Insufficient | Too many instrumentsinstalled for the amount

system memory of RAM installed in the mainframe. Cannot
configure instruments. Only the system
instrument is started.

2111 Configerror 11, Invalid A device'slogical addressisnot amultiple of 8
instrument address and the device isnot part of a combined

instrument.

2113 Configerror 13, Logical Duplicate logical addresses set or interrupt
addressor IACK switch set bypass switches set improperly. Only the system
wrong instrument is started.

2129 Config warning, Sysfail A device was asserting SY SFAIL on the
detected backplane during startup.

2130 Config error 30, Pseudo A physical device hasthe same logical address as
instrument logical address IBASIC (240)
unavailable

2131 Config error 32, File system Insufficient system resourcesto allow the
start up failed IBASIC file system to start.

2145 Config warning, Non-volatile | NVRAM was corrupted or a cold boot was
RAM contentslost executed.

2148 Configwarning, Driver RAM | Driver RAM was corrupted or a cold boot was
contentslost executed.

2202 Unexpected interrupt from A register based card interrupted when an
non-message based card interrupt service routine had not been set up.

2809 Interrupt line has not been A DIAG:INT:ACT or DIAG:INT:RESP

set up

command was executed before setting the
interrupt with DIAG:INT:SET.




Start-up Error
Messages

Start-up errorsare most often generated just after the mainframe is powered-up
or re-booted (DIAG:BOOT command). If you have an Agilent E1301B, or an
Agilent E1300B with aterminal connected to the Display Terminal Interface
(built-in RS-232 only), you can read these errors on the front panel or terminal.
If you have an Agilent E1300B and no terminal, then you must accessthiserror
information by sending the VX1:CONF:DLIS? command over GPIB. We
recommend that users of either model include aroutine at the beginning if their
application program which checksfor start-up errorsbefore the program trysto
accessindividual instruments. See your Installation and Getting Started Guide
for an example program.

Table B-3. Start-up Error Messages and Warnings

Start-Up Error M essages and Warnings
Code M essage Cause

1 Failed Device V XI device failed its self test.

2 Unable to combine device Device type can not be combined into an
instrument such as a scanning voltmeter or a
switchbox.

3 Config warning, Device ID of device does not match list of drivers

driver not found available. Warning only.

5 Configerror 5, A24 memory | More A24 memory installed in the mainframe
overflow than can be configured into the available A24

memory space.

8 Configerror 8, Inaccessible An A24 memory device overlaps a memory
A24 memory space reserved by the mainframe’s operating

system.

10 Configerror 10, Insufficient | Too many instrumentsinstalled for the amount
system memory of RAM installed in the mainframe. Cannot

configure instruments. Only the system
instrument is started.

11 Configerror 11, Invalid A device'slogical addressis not amultiple of 8
instrument address and the device isnot part of a combined

instrument.

13 Configerror 13, Logical Duplicate logical addresses set or interrupt
addressor IACK switch set bypass switches set improperly. Only the system
wrong instrument is started.

29 Config warning, Sysfail A device was asserting SY SFAIL on the
detected backplane during startup.

30 Config error 30, Pseudo A physical device hasthe same logical address as
instrument logical address IBASIC (240)
unavailable

31 Config error 32, File system Insufficient system resourcesto allow the
start up failed IBASIC file system to start.

45 Config warning, Non-volatile | NVRAM was corrupted or a cold boot was
RAM contentslost executed.

48 Configwarning, Driver RAM | Driver RAM was corrupted or a cold boot was
contentslost executed.
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Appendix C

Connecting and Configuring a
Display Terminal

Using this Append IX This appendix shows you how to configure the mainframe and a supported
terminal to operate with the Display Terminal Interface. Using the Display
Terminal Interface isdiscussed in Chapter 3.

O OVBIVIBIV . e C-1
» Connectinga Terminal to the Mainframe.................. C-1
» Configuringa Terminal for the Mainframe. ................ C-3
» Configuringthe MainframewithMenus................... C-4
Overview The basic stepsto configure aterminal to operate with the mainframe are:

1. Choosing the proper cable to connect the terminal to the mainframe. The
cable connectsthe appropriate data and control signalsfrom the terminal
to the mainframe.

2. Configuring the terminal’s serial interface parametersto match those of
the mainframe. The terminal and mainframe can only communicate with
each other when they are using the same data rate, data word width,
error checking scheme, and overall data frame width.

3. Using the terminal interface menusto configure mainframe’s serial
interface parameters. Once the terminal is communicating with the
mainframe, the terminal can be used to adjust (if necessary) the
mainframe’s serial interface parametersfor best operation.

Connectin ga The easiest way to connect the terminal to the mainframe is by using
Terminal to the off-the-shelf cables which have been tested to work with your supported
Mainframe terminal. In the following figures you will find Agilent cables specified (by part

number) for each of the supported terminals. If you plan to have the mainframe
far from the terminal, you may need a custom built cable. The equivalent wiring
diagram for each cable or cable combination isalso provided.
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Configuring a
Terminal for the
Mainframe

Starting with Default
Mainframe Settings

Restoring the Default
Configuration

Note

Configuring the
Terminal

We'll first set the terminal’s serial communication parametersto match the
mainframe’s default settings. If the mainframe is new and its factory default
values are ill set, the terminal will be ready to use. If the settings have been
changed and you don’t know what they are (Agilent E1300 with no front panel),
you will restore them to their default values.

The mainframe leaves the factory with these default serial communication
settings:

» Baud rate; 9600

» Dataword width; 8 bits

» Paritytype; NONE

» Parity checking; OFF

* Number of stop bits; 1

» Pacing; XON (for both receive and transmit)
» DTR and RTSON (signal level high)

If your mainframe is new, or you know these default settings are still in effect
you can go on to “Configuring the Terminal”. If you are unsure of the current
settings, continue on with the following section “Restoring the D efault
Configuration”.

There isan easy way to restore the factory default settings. While the mainframe
is performing its power-up self-test, the built-in serial interface always usesthe
factory default settingslisted above. With your terminal set to the default
settings, turn on the mainframe. While the mainframe is“Testing ROM”, press
and hold the CTRL key and pressthe R key. The mainframe will reset its stored
serial communication settings to the factory default values. It isimportant that
you press CTRL-R duringthe “ Testing ROM” portion of the self-test. The
terminal should now display "Select an instrument”.

Restoring the default serial communication settings also clears both the U ser
and System non-volatile RAM areas.

Using your terminal owner’s manual, set the terminal’s communication
parametersto the values shown in the list above. For DTR and RTS, set your
terminal to DTR or Hardware handshake OFF. In addition, make sure your
terminal is configured to “ Transmit Functions’ or “Transmit Codes’. This
means that when you press one of the editing keys (e.g. right arrow key) the
terminal will send to the mainframe, the code which correspondsto the key. If
thisnot set properly, the cursor will appear to respond to the keys, but the
mainframe will not know that you moved the cursor.
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Trying it

Turn on the mainframe while watching the terminal’s display. After the
mainframe finishesits self-test, the terminal should display "Select an
instrument™. If not, the mainframe’s communication parametersare not set to
the default values. Go back to “Restoring the Default Configuration”.

Configuring the
Mainframe with
Menus

After you have your terminal communicating with your mainframe at the default
settings you may want to change to settings which are better for your installation.
Y ou can make these changesto the serial interface configuration using the
Display Terminal Interface menus. Several of the changes you can make using
the menuswill cause communication between the terminal and mainframe to be
lost. Y ou will have to match each change in the mainframe configuration with a
corresponding change in your terminal’s configuration. U se the following
procedure:

1. Change the mainframe configuration (see the menu example on
page C-5).

2. Change the terminal’s configuration to match the change from step one.
Repeat stepsone and two for each desired configuration change.

Any changes you make to the mainframe configuration are only temporary (lost
when power isremoved) until you put them into non-volatile storage. To store
the current configuration, follow the menu example on page C-6.
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Howto Usethe Serial Interface Menus

SYSTEM_B:

LCONFIG? = HP_IB & RS—232 5| TIME &

SYSTEM_B:

| BAUD 7 PARITY & BITS 5 PACE [F4NMEBSCONTROL :

Press READ to find out Press SET to change
the current setting the current setting

SYSTEM @: /

¢ READ 2 SET & g  [EE

Each SET Menu will have
two or more choices

SYSTEM_B: SYSTEM_A:
Enter card number

T - 1l 308 7 1200 & 2400 % 9600 [ESREENE 19200

Enter Card Number press Return
(O for built-in, 1-7 for a plug-in)

SYSTEM_B:
Enter card number
SYSTEM_B:
+9688 T
T Read the BAUD rate 1 2+ 1 S
)l READ = SET g

Enter Card Number press Return
(O for built-in, 1-7 for a plug-in)

The setting is now in volatile RAM storeage.
See the “How to Store Interface Settings”
Menu Chart for non-volatile storage which
maintains settings through power cycles.
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Howto Storethe Serial Interface Configuration

SYSTEM_B:

LCONFIG? = HP_IB & RS—232 5| TIME &

SYSTEM_B:

1 _BAUD 2 PARITY & BITS g PACE [ aCONTROL g MORE [PRY MENUZ UTILS

SYSTEM_B:

U STORE_o 8§ ¢ RZEEEEs 2 J MORE g 3 UTILS

SYSTEM_B:
Enter card number

1 B

Enter Card Number press Return. Card Number O for
built-in stores settings into non_volatile RAM. Card
Number 1-7 for Agilent E1324A stores settings into its
on- board EEROM)
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Appendix D

Sending Binary Data Over RS-232

About this Appendix

This appendix describes the procedure for sending pure binary data over an
RS-232 interface. The formatting described isused in the
DIAG:DOWN:CHEC:MADD, DIAG:DOWN:CHEC:SADD, and
DIAG:DRIV:LOAD:CHEC commands. this appendix contains the following
main sections.

* AboutthisAppendix........... ..o D-1
» Formatting Binary Datafor RS-232 Transmission. ......... D-1
* SendingBinaryDataOver RS232.................oo.t. D-2

Formatting Binary
Data for RS-232
Transmission

The most straightforward way to send a block of data isto open the datafile,
read the next byte from the file, and send it to the System Instrument until you
reach the end of file. However, binary data cannot be sent to the System
Instrument asis. It must be converted into aformat that will not conflict with the
special charactersthat the RS-232 interface recognizes. Thisis done by sending
only one half byte (anibble) at atime. To prevent this nibble from being
confused with a special character, bit 7 of the nibble is set to one. Thisgives all
data bytesin the block values greater than 127 so they are not confused with
ASCII characters. It also doublesthe size of the file to be sent and the
transmission time for the file. Since atransmission error that required
retransmission of the entire data block would be very time consuming, a 3-bit
error code (which allowsfor correction of single bit errors) isadded to the
transmission byte. The following format is sent for each nibble:

Bit# | 7 | 6 | 5 | 4 3 | 2 ] 1] o
1 Correction Code Data

The error correction code is based on the nibble of data sent. The easiest way to
implement thiscode isto use table D-1. It isindexed based on the value of the
nibble to send out, so there are 16 elementsto the table.
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Table D-1. Correction Codes for RS-232 Transmission

DataValue Correction Code Bytein Hex Byte in Decimal

0 0 80n 128

1 7 Fln 241

2 6 E2n 226

3 1 93h 147

4 5 D4n 212

5 2 Ab5n 165

6 3 B6h 182

7 4 Cth 199

8 3 B8h 184

9 4 Co 201

10 5 DAnR 218

1 2 ABn 171

12 6 ECh 236

13 1 9Dh 157

14 0 8Eh 142

15 7 FFh 255
Sendin gB in ary The RS-232 interface differsfrom the GPIB interface in that there isno device
Data Over RS-232 addressing built into the interface definition. Device addressing must be done on

top of the RS-232 functions. Thisaddressing is done through the same
mechanism as the terminal-based front panel, and must be done either by the
transfer program or manually before starting the transfer program.

Setting Up the  There are two commands (Sl - Select and Instrument and SA - Select Address)
Mainframe  that can be used at the "Select an Instrument” interface. The "Select an

Instrument” interface can always be reached by sendingthe < CTRL-D>
character (ASCII 4) over the RS-232 line. Once there, the System Instrument
can be reached by sending the command "SI SY STEM" followed by a carriage
return. All output after this command will be directed to/from the System
Instrument until another < CTRL-D> isreceived. The following sequence will
make sure that the mainframe is set up and ready.

1.Send < CTRL-D> (ASCII 4) to get to the "Select and Instrument”
interface.

2. Send "ST UNKNOWN" and a carriage return to insure that the terminal
isset to dumb terminal mode.
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NOTE

3.Send "SI SYSTEM" and a carriage return to get the attention of the
System Instrument.

4. Send < CTRL-C> to clear the system.

5. Send "*RST" and a carriage return to put the System Instrument in a
known state.

The program must then send the binary data. This block of data should include
the command "DIAG:DOWN:CHEC" followed by the addressto download to
and an |[EEE 488.2 arbitrary block header. Thisblock header can be either
definite or indefinite. The advantage of using an indefinite block header isthat
you do not need to know the length of the data block. The indefinite block
header is# 0. With the DIAG:DOWN:CHEC command an indefinite block is
terminated with the "I" character followed by a carriage return. The "I" character
isnot considered part of the block. A definite block only requiresthe ASCI|
carriage return character asterminator. The definite block startswith # . Thisis
followed by a single digit that shows the number of digitsin the length field,
which isfollowed by the actual length of the block, not counting the header. For
instance, a block of 1000 byteswould have a definite block header of # 41000.
Due to the formatting required, the size of the block when using the
DIAG:DOWN:CHEC command istwice the length of the data in bytes.

Once the block header has been sent, the actual data is sent. Since the buffer
size of the System Instrument RS-232 Interface islimited to 79 bytes, the buffer
must be flushed (passed to an instrument parser) before it reaches 79 bytes. This
can be done by sending a carriage return. The first carriage return should be
included in the binary file after the buffer header. Sending it before thiswould
result in the parser determining that there are not enough parameters and
producing an error condition. Once transmission of the actual data begins, a
carriage return should be included after every 78 bytes.

The carriage returns are not considered part of the block count.

After the last byte of data, there must be a carriage return to terminate the
transmission for a definite block or a"I" and carriage return for an indefinite
block.
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| ndex

3-Channel Universal Counter

Menu (front panel), 2-26 - 2-27

Menu (terminal interface), 3-38 - 3-39
4-Channel Counter/T otalizer

Menu (front panel), 2-24 - 2-25

Menu (terminal interface), 3-36 - 3-37
4-Channel D/A Converter

Menu (front panel), 2-21

Menu (terminal interface), 3-33
5 1/2 Digit Multimeter

Menu (front panel), 2-20

Menu (terminal interface), 3-32
60-second menu tutorial

front panel, 2-2

terminal interface, 3-3
‘DRIVer:.LOAD, 7-17
:DRIVer.LOAD:CHECked, 7-17

A

Abbreviated Commands, 7-2
ABORt subsystem, 7-4
Allocating a user memory segment, 4-7

B

Back Space key
terminal interface, 3-15
Back Space key (front panel), 2-11
BEEPer:IMMediate, 7-35
BOOT
:COLD, 7-6
‘WARM, 7-7

C

Cable

RS232, 51
CapsLock key

terminal interface, 3-15
CapsLock key (front panel), 2-11
Changing the primary GPIB address, 4-3
Clear-to-end key

terminal interface, 3-15
Clear-to-end key (front panel), 2-11
Clearing Standard Operation Event Register Bits, 6-9
Clearing status, 6-10
Close channels

terminal interface, 3-8
Close channels (front panel), 2-5
Command
Abbreviated, 7-2
Implied, 7-2
Linking, 7-3
Separator, 7-2
Types, 7-1
Command Errors, B-2
Command Quick Reference, 7-75
Command Reference, SCPI
ABORt subsystem, 7-4
Common Commands, 7-65
DIAGnostic subsystem, 7-5 - 7-28
INITiate subsystem, 7-29
INITiate:lMMediate, 7-29
SOURCce subsystem, 7-30- 7-31
SOURce:PULSe:COUNt, 7-30
SOURce:PULSe:COUNLt?, 7-30
SOURce:PUL Se:PERiod, 7-31
SOURce:PULSe:PERIiod?, 7-31
STATussubsystem, 7-32 - 7-34
SY STem subsystem, 7-35 - 7-50
SY STem:BEEP:IMMidiate, 7-35
SY STem:COMMunicate:GPIB:ADDRess, 7-36
TRIGger subsystem, 7-51 - 7-53
TRIGger:DELay, 7-51
TRIGger:IMMediate, 7-52
TRIGger:SLOPe, 7-52
TRIGger:SLOPe?, 7-52
TRIGger:SOURce, 7-52
TRIGger:SOURce?, 7-53
VXI subsystem, 7-54 - 7-64
Commands
executing (front panel), 2-9
executing (terminal interface), 3-13
terminal interface, 3-19
Common Command Format, 7-1
Common Command reference, 7-65
Common Command reference, all instruments
*CLS, 7-66
*ESE, 7-66
*ESE?, 7-67
*ESR?, 7-67
*IDN?, 7-68
*LRN?, 7-68
*OPC, 7-69
*OPC?, 7-69
*PSC, 7-69
*PSC?, 7-69
*RCL, 7-70
*RST, 7-70
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*SAV, 7-70
*SRE, 7-70
*SRE?, 7-71
*STB?, 7-71
*TRG, 7-71
*TST?, 7-71
*WAI, 7-71

Common Commands functional groupings, 7-65
COMMunicate:GPIB

:ADDRess, 7-36
:ADDRess?, 7-36

COMMunicate:SERial[Q]

:OWNer, 7-7
:OWNer?, 7-8

COMMunicate:SERial[n]

:CONTrol:DTR, 7-37

:CONTrol:DTR?, 7-38

:CONTrol:RTS, 7-38

:CONTrol:RTS?, 7-39

‘RECeive:BAUD, 7-39
‘RECeive:BAUD?, 7-39

‘RECeive:BITS, 7-40

‘RECeive:BITS?, 7-40
:RECeive:PACE:PROTocol, 7-41
:RECeive:PACE:PROTocol?, 7-41
:RECeive:PACE:THReshold:STARt, 7-42
‘RECeive:PACE:THReshold:STARt?, 7-42
:RECeive:PACE:THReshold:STOP, 7-43
:RECeive:PACE:THReshold:STOP?, 7-43
:RECeive:PARIity:CHECK, 7-44
:RECeive:PARIity.CHECK?, 7-44
:RECeive:PARIty: TYPE, 7-44 - 7-45
‘RECeive:PARity[:TYPE?], 7-46
‘RECeive:SBITs, 7-46

‘RECeive:SBITS?, 7-47

:STORe, 7-8

‘TRANsmit:AUTO, 7-47
‘TRANsmit:AUTO?, 7-47
:TRANsmit:PACE:PROTocol, 7-48
‘TRANsmit:PACE:PROTocol?, 7-48

COMMunicate:SERial[n] ..., 7-36
Condition register, reading, 6-8
CONFigure

:DLADdress?, 7-54
:DNUMber?, 7-56
:HIERarchy.:ALL?, 7-58
:HIERarchy?, 7-57
‘INFormation:ALL?, 7-60
:INFormation?, 7-58 - 7-59
:NUMBer?, 7-60

CONFigureDLIS?, 7-55
ConfiguringaTerminal, C-1- C-5
Connecting aterminal, C-1-C-5

Control keys, menu (terminal interface), 3-14
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D

Data memory, mainframe, 4-6
DATE, 7-48
SYST:DATE, 7-48
SYST:DATE?, 7-49
Date, reading or setting, 1-5
DATE?, 7-49
DCL (device clear), 7-73
Definition, instrument, 1-3
DELay, 7-51
TRIG:DELay, 7-51
TRIG:DELay?, 7-51
DELay?, 7-51
Delete key
terminal interface, 3-14
Delete key (front panel), 2-11
Deviceclear (DCL), 7-73
Device Driver
manual download over GPIB, 5-11
manual download over RS-232, 5-11
preparing memory for download, 5-10
Devicedriver RAM, 5-3
Device Drivers
checking status, 5-9
Disks, 5-1
download program configuration, 5-4

downloadingin GPIB syssemswith BASIC, 5-8
downloading in GPIB syssemswith IBASIC, 5-7

downloadingin MS-DOS systems, 5-6
downloading multiple drivers, 5-9
editing the configuration file, 5-4
memory configuration, 5-3
Device-Specific Errors, B-2
DIAGnostic subsystem, 7-5 - 7-28
DIAG:BOOT:COLD, 7-6
DIAG:BOOT:WARM, 7-7
DIAG:COMM:SER[0]:OWN, 7-7
DIAG:COMM:SER[0]:OWN?, 7-8
DIAG:COMM:SER[n]:STOR, 7-8

DIAG:DOWN:CHEC:SADD, 7-11-7-12
DIAG:DOWN:CHEC[:MADD], 7-9-7-10

DIAG:DOWN:SADD, 7-14
DIAG:DOWN[:MADD], 7-13
DIAG:DRAM:AVA?, 7-15
DIAG:DRAM:CRE, 7-16
DIAG:DRIVer:LOAD, 7-17
DIAG:DRIVer:LOAD:CHEC, 7-17
DIAG:INT:ACT, 7-19
DIAG:INT:PRI[n], 7-21
DIAG:INT:PRI[n]?, 7-21
DIAG:INT:RESP?, 7-22
DIAG:INT:SET[n], 7-19
DIAG:INT:SET[n]?, 7-20
DIAG:NRAM:ADDR?, 7-23
DIAG:NRAM:CRE, 7-23
DIAG:NRAM:CRE?, 7-24



DIAG:PEEK?, 7-24
DIAG:POKE, 7-25
DIAG:RDISADD?, 7-25
DIAG:RDISCRE, 7-26
DIAG:RDIS.CRE?, 7-26
DIAG:UPL:SADD?, 7-28
DIAG:UPL[:MADD]?, 7-27
DRIV.LIST:ROM?, 7-18
DRIV:LIST?, 7-18
DIAGnogic.DRIVer:LIST:RAM?, 7-18
DIAGnogic:DRIVer:LIST:ROM?, 7-18
DIAGnosgic.DRIVer:LIST?, 7-18
Display
instrument information (terminal interface), 3-5
control/editing keys (front panel), 2-10
instrument information (front panel), 2-3
instrument logical addresses (front panel), 2-3

instrument logical addresses (terminal interface), 3-5

module type & description (front panel), 2-5
module type & description (term. interface), 3-8
DOWNIload
:CHECked:SADDress, 7-11 - 7-12
:CHECked[:MADDress], 7-9-7-10
:SADDress, 7-14
[[MADDress], 7-13
Download program, 5-4
DOWNIload, using, 4-9
Downloading device drivers
checking status, 5-9
hardware handshake, 5-12
in GPIB systemswith BASIC, 5-8
in GPIB sysemswith IBASIC, 5-7
in MS-DOS systems, 5-6
manually over GPIB, 5-11
manually over RS-232, 5-11
manually using hardware handshake, 5-13
manually using software handshake, 5-14
multiple device drivers, 5-9
pacing data, 5-12
preparing memory, 5-10
software handshake, 5-12
DRAM, 5-3
AV Ailable?, 7-15
:CREate, 7-16
:CREate?, 7-16
Drivers
listing, 7-18

E

Editing

VXIDLD.CFG, 54
Editing keys

front panel, 2-10
Editing keys (terminal interface), 3-14
Editing:the configuration file, 5-4
Error

messages, reading, 3-12

messages, reading (front panel), 2-8
SYST:ERR?, 7-49
Error Messages, B-1-B-6
Error Queue reading, B-1
Error Types, B-2
ERRor?, 7-49
Errors
Command, B-2
Device-Specific, B-2
Execution, B-2
Query, B-2
Example

Storing and retrieving data from mainframe memory, 4-7

Allocating an NRAM segment, 4-8
Continuous pacer out signal, 4-2
interrupting when an error occurs, 6-11
Pacing an external scanner, 4-2
reading the date, 1-5
reading the time, 1-5
setting the date, 1-5
settingthe time, 1-5
Synchronizing an internal instrument to an external
instrument, 4-4
synchronizing computersusing *OPC, 6-13
synchronizing computersusing *OPC?, 6-12
Synchronizing internal/external instrumentsand the
computer, 4-4
Using the Operation Status Group Registers, 6-9
Using UPLoad and DOWNIoad, 4-10
Example: Reading Error Queue, B-1
Executing commands (front panel), 2-9
Executing commands (terminal interface), 3-13
Execution Errors, B-2
External computer, interrupting, 6-10
External computer/insruments, synchronizing, 6-12
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FilesVXIDLD.CFG, 54
Format
Common Command, 7-1
SCPI Command, 7-1
Front panel
features, 2-1
menu tutorial, 2-2
menus, 2-2

G

GET (group execute trigger), 7-72
Gotolocal (GTL), 7-72
Group execute trigger (GET), 7-72
GTL (gotolocal), 7-72

H

Hints, programming, 6-1
Howto

display instrument information (front panel), 2-3
display instrument information (terminal interface), 3-5
display instrument ladd (terminal interface), 3-5

display instrument ladd(front panel), 2-3

reset (reboot) the mainframe (front panel), 2-3
reset (reboot) the mainframe (terminal interface), 3-5

set or read the syssem GPIB address, 3-5

set or read the syssem GPIB address (front panel), 2-3

GPIB message reference, 7-72

IBASIC, UsersNote, 4-7
IFC (interface clear), 7-72

IMMediate
BEEP:IMM, 7-35
INIT:IMM, 7-29

TRIG:IMM, 7-52
Implied Commands, 7-2
In case of difficulty
terminal interface, 3-23
In case of difficulty (front panel), 2-12
INITiate subsystem, 7-29
Instrument
Control Keys (front panel), 2-11
Control Keys (terminal interface), 3-15
definition, 1-3
logical addresses, 1-4
menus (front panel), 2-13
menus (terminal interface), 3-25
menus, using, 3-8
menus, using (front panel), 2-5
Instrument secondary addresses, 1-4
Instruments, synchronizing, 4-3

Index-4

Interface clear (IFC), 7-72
Internal/external instruments, synchronizing, 4-3
INTerrupt

:ACTivate, 7-19

:PRIority[n], 7-21

:PRIority[n]?, 7-21

‘RESPonse?, 7-22

:SETup[n], 7-19

:SETup[n]?, 7-20
Interrupting external computer, 6-10
Introductory programming examples, 1-4

K

Key descriptions (front panel), 2-10
Key descriptions, General, 3-14
Keys
editing (terminal interface), 3-14
menu (front panel), 2-10
menu (terminal interface), 3-14
menu control (terminal interface), 3-14

L

L eft arrow key
terminal interface, 3-14

L eft arrow key (front panel), 2-10

Linking Commands, 7-3

LLO (local lockout), 7-73

Local lockout (LLO), 7-73

Logical addresses
displaying (front panel), 2-3
displaying (terminal interface), 3-5
instrument, 1-4

M

Mainframe
datamemory, 4-6
description, 1-1
memory, optional, 1-1
Memory
device driver RAM, 5-3
Memory, mainframe, 4-6
Menu
using aterminal without, 3-21
Menu (front panel)
3-Channel Universal Counter, 2-26 - 2-27
4-Channel Counter/Totalizer, 2-24 - 2-25
Quad 8-Bit Digital Input/Output, 2-22
4-Channel D/A Converter, 2-21
5 1/2 Digit Multimeter, 2-20
instrument (front panel), 2-13
keys, 2-10
Scanning Voltmeter, 2-18 - 2-19
Switchbox, 2-16
System Instrument, 2-14 - 2-15



tutorial, 2-2

Menu (terminal interface)
3-Channel Universal Counter, 3-38 - 3-39
4-Channel Counter/Totalizer, 3-36 - 3-37
Quad 8-Bit Digital Input/Output, 3-34
4-Channel D/A Converter, 3-33
5 1/2 Digit Multimeter, 3-32
control keys, 3-14
instrument, 3-25
keys, 3-14
Scanning Voltmeter, 3-30 - 3-31
Switchbox, 3-28
System Instrument, 3-26 - 3-27
tutorial, 3-3

Mode, monitor, 3-11

M ode, monitor (front panel), 2-8

Modules, unassigned, 1-4

Monitor
a Switchbox (front panel), 2-5
a Switchbox (terminal interface), 3-8
mode, 3-11
mode (front panel), 2-8

Multiple device drivers, 5-9

N

Non-volatile user memory, 4-7
NRAM, 5-5
:ADDRess?, 7-23
:CREate, 7-23
:CREate?, 7-24
address, 4-7
allocating a segment, 4-7
locating the segment, 4-7
user non-volatile memory, 4-7

O

Open and close channels
terminal interface, 3-8
Open and close channels (front panel), 2-5
OPERation
:COND:ition?, 7-32
:ENABIe, 7-32
:ENABIe?, 7-33
[:EVENt]?, 7-33
Optional mainframe memory, 1-1
Other Terminals, non-supported, 3-19

P

Pacer, using, 4-1

Pacing data for manual download, 5-12
PEEK?, 7-24

POKE, 7-25

PRESet, 7-34

Primary GPIB address, changing, 4-3

Programming examples, introductory, 1-4
Programming hints, 6-1
PULSe

:COUNt, 7-30

:COUNLt?, 7-30

:PERIod, 7-31

:PERIod?, 7-31

Q

Quad 8-Bit Digital Input/Output
Menu (front panel), 2-22
Menu (terminal interface), 3-34
QueryErrors, B-2
QUEStionable, 7-34
Quick Reference, Command, 7-75

R
RDISK, 5-5
:ADDress?, 7-25
:CREate, 7-26
:CREate?, 7-26
READ?, 7-60

Reading
error messages (front panel), 2-8
error messages (terminal interface), 3-12
the Condition register, 6-8
the Status Byte register, 6-4
the system GPIB address, 3-5
the system GPIB address (front panel), 2-3
Reading Instrument’s Error Queue, B-1
Reading the date, 1-5
Readingthe time, 1-5
Readings
retrieving from mainframe memory, 4-7
storing in mainframe memory, 4-7
Reboot the mainframe
terminal interface, 3-5
Reboot the mainframe (front panel), 2-3
Reference, Common Commands, 7-65
register
‘READ?, 7-61
‘WRITe?, 7-62
VXI:READ?, 7-60
VXI:WRIT, 7-64
Register, StatusByte, 6-4
Remote (GPIB message), 7-74
Reset
(reboot) the mainframe (front panel), 2-3
(reboot) the mainframe (terminal interface), 3-5
aswitch module (front panel), 2-5
a switch module (terminal interface), 3-8
Retrieving data from mainframe memory, 4-7
Right arrow key
terminal interface, 3-14
RS-232 Cable, 5-1
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S

SA, terminal interface command, 3-21
Scan channels
(front panel), 2-5
Switchbox, terminal interface, 3-8
Scanning
Voltmeter Menu (front panel), 2-18 - 2-19
Voltmeter Menu (terminal interface), 3-30 - 3-31
SCPI Commands, 7-1
Format, 7-1
Reference, 7-4
SDC (selected device clear), 7-73
Secondary addresses, instrument, 1-4
SElLect, 7-63
Select Address command (terminal interface), 3-21
Select Instrument command (terminal interface), 3-21
SElLect?, 7-63
Selected device clear (SDC), 7-73
Selecting
instruments, without menus, 3-21
the Switchbox (front panel), 2-5
the Switchbox (terminal interface), 3-8
Separator
Command, 7-2
Serial poll (SPOLL), 7-74
Service request
enableregister, 6-5
Service request enable register, 6-5
clearing, 6-5
Set or read the sysem GPIB address
terminal interface, 3-5
Set or read the syssem GPIB address (front panel), 2-3
Setting the date, 1-5
Setting the time, 1-5
Shift key
terminal interface, 3-15
Shift key (front panel), 2-11
9, terminal interface command, 3-21
SLOPe, TRIGger:SLOPe, 7-52
SLOPe?, TRIGger:SLOPe?, 7-52
SOURCce subsystem, 7-30 - 7-31
SOURce, TRIG:SOUR, 7-52
SOURce?, TRIG:SOUR?, 7-53
SPOLL (serial poll), 7-74
ST, terminal interface command, 3-20
Standard Commands for Programmable Instruments,
SCPI, 7-4
Standard Event Status bits, unmasking, 6-6
Standard Event Status Register, 6-6
reading, 6-7
Standard Event Status Register (table), 6-6
Standard Operation Status Group
Condition register, 6-7
Condition register (table), 6-8
Status Byte register, 6-3 - 6-4
Status Byte Register, reading, 6-4
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STATussubsystem, 7-32 - 7-34
STAT:OPER:COND?, 7-32
STAT:OPER:ENAB, 7-32
STAT:OPER:ENAB?, 7-33
STAT:OPER[:EVEN]?, 7-33
STAT:PRES, 7-34
STAT:QUES, 7-34
Statussystem sructure, 6-2
Status, clearing, 6-10
Status, sysem structure, 6-2
Storing and retrieving data from mainframe memory, 4-7
Subsystem
ABORT, 74
DIAGnogtic, 7-5-7-28
INITiate, 7-29
SOURce, 7-30-7-31
STATus, 7-32-7-34
SYSTem, 7-35-7-50
TRIGger, 7-51-7-53
VXI, 7-54 - 7-64
Switchbox
close channels (front panel), 2-5
close channels (terminal interface), 3-8
display module type & description (front panel), 2-5
display module type & description (term. interface), 3-8
Menu (front panel), 2-16
Menu (terminal interface), 3-28
monitoring (front panel), 2-5
monitoring (terminal interface), 3-8
open and close channels (front panel), 2-5
open and close channels (terminal interface), 3-8
scan channels (front panel), 2-5
scan channels (terminal interface), 3-8
selecting (front panel), 2-5
selecting (terminal interface), 3-8
Synchronizing
internal/external instruments, 4-3
Synchronizing external computer/insruments, 6-12
Syntax, Variable Command, 7-2
System Instrument, 7-1
Menu (front panel), 2-14 - 2-15
Menu (terminal interface), 3-26 - 3-27
System Instrument menu, 3-5
System Instrument menu (front panel), 2-3
SY STem subsystem, 7-35 - 7-50
SYST:COMM:GPIB:ADDR?, 7-36
SYST:COMM:SER[n] :REC:PAR:TYPE, 7-44-7-45
SYST:COMM:SER[n]:CONT:DTR, 7-37
SYST:COMM:SER[n]:CONT:DTR?, 7-38
SYST:COMM:SER[n]:CONT:RTS?, 7-39
SYST:COMM:SER[n]:REC:BAUD, 7-39
SYST:COMM:SER[n]:REC:BAUD?, 7-39
SYST:COMM:SER[n]:REC:BITS, 7-40
SYST:COMM:SER[n]:REC:BITS?, 7-40
SYST:COMM:SER[n]:REC:PACE:PROT, 7-41
SYST:COMM:SER[n]:REC:PACE:PROT?, 7-41
SYST:COMM:SER[n]:REC:PACE:THR:STAR, 7-42
SYST:COMM:SER[n]:REC:PACE:THR:STAR?, 7-42



SYST:COMM:SER[n]:REC:PACE:THR:STOP, 7-43
SYST:COMM:SER[n]:REC:PACE:THR:STOP?, 7-43
SYST:COMM:SER[n]:REC:PAR:CHEC, 7-44
SYST:COMM:SER[n]:REC:PAR:CHEC?, 7-44
SYST:COMM:SER[n]:REC:PAR[:TYPE?], 7-46
SYST:COMM:SER[n]:REC:SBIT, 7-46
SYST:COMM:SER[n]:REC:SBIT?, 7-47
SYST:COMM:SER[N:TRAN:AUTO, 7-47
SYST:COMM:SER[n]:TRAN:AUTO?, 7-47
SYST:COMM:SER[n]:TRAN:PACE:PROT, 7-48
SYST:COMM:SER[n]:TRAN:PACE:PROT?, 7-48
SYST:COMM:SERia[n]:CONT:RTS, 7-38
SYST:DATE, 7-48

SYST:DATE?, 7-49

SYST:ERRor?, 7-49

SYST:TIME, 7-50

SYST:TIME?, 7-50

SYST:VERS?, 7-50

T

Terminal
configuring, C-1-C-5
connecting, C-1-C-5
Terminal interface
commands, 3-19
commands, SA, 3-21
commands, S, 3-21
commands, ST, 3-20
features, 3-2
menu tutorial, 3-3
menus, 3-3
TIME, 7-50
SYST:TIME, 7-50
SYST:TIME?, 7-50
Time, reading or setting, 1-5
TIME?, 7-50
TRIG:SOURce, 7-52
TRIG:SOURce?, 7-53
TRIGger subsystem, 7-51 - 7-53
trigger system
ABORt subsystem, 7-4
INITiate subsystem, 7-29
TRIGger subsystem, 7-51 - 7-53
TRIGger:IMMediate, 7-52
TRIGger:SLOPe, 7-52
TRIGger:SLOPe?, 7-52

U

Unassigned modules, 1-4
Unmasking Standard Event Status bits, 6-6
Unmasking Standard Operation Event Register Bits, 6-8
UPLoad
:SADDress?, 7-28
[[MADDress|?, 7-27
UPLoad, usng, 4-9

User memory, non-volatile, 4-7
Using

:DOWNIload and :UPLoad, 4-9

aterminal without menus, 3-21
instrument menus (front panel), 2-5
instrument menus (terminal interface), 3-8

menus, 2-2, 3-3

Operation Status Group Registers, 6-9

Other Terminals, 3-19
Supported Terminals, 3-16
the Pacer, 4-1

\%

Variable Command Syntax, 7-2

VERSon?, 7-50

VXI subsystem, 7-54 - 7-64
VXI:CONF:DLAD?, 7-54
VXI:CONF:DLIS?, 7-55
VXI:CONF:DNUM?, 7-56

VXI:CONF:HIER:ALL?, 7-58

VXI:CONF:HIER?, 7-57

VXI:CONF:INF:ALL?, 7-60
VXI:CONF:INF?, 7-58-7-59

VXI:CONF:NUMB?, 7-60
VXI:READ?, 7-60
VXI:REG:READ?, 7-61
VXI:SEL, 7-63
VXI:SEL?, 7-63
VXI:WRIT, 7-64

VXI Subsystem, 7-62

VXIDLD.CFG, 54

W

WRITe, 7-64

Index-7



Index-8





