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Certification

Agilent Technologies certifies that this product met its published specifications at the time of shipment from the factory. Agilent
Technologies further certifies that its calibration measurements are traceable to the United Sates National Institute of Standards and
Technology (formerly National Bureau of Sandards), to theextent all owed by that organization’ scalibration facility, and tothecalibration
facilities of other International Sandards Organization members.

Warranty

This Agilent Technologies product is warranted against defects in materials and workmanship for a period of one (1) year from date of
shipment. Duration and conditions of warranty for this product may be superseded when the product is integrated into (becomes a part
of) other Agilent products. During the warranty period, Agilent Technologies will, a its option, either repair or replace products which
prove to be defective.

For warranty service or repair, this product must be returned to a service facility designated by Agilent Technologies. Buyer shall prepay
shipping chargesto Agilent and Agilent shall pay shipping chargesto return the product to Buyer. However, Buyer shall pay all shipping
charges, duties, and taxes for products returned to Agilent from another country.

Agilent warrants that its software and firmware designated by Agilent for use with a product will execute its programming instructions
when properly installed on that product. Agilent does not warrant that the operation of the product, or software, or firmware will be
uninterrupted or error free.

Limitation Of Warranty
The foregoing warranty shall not apply to defects resulting from improper or inadequate maintenance by Buyer, Buyer-supplied products
or interfacing, unauthorized modification or misuse, operation outside of the environmenta specificationsfor the product, or improper site
preparation or mai ntenance.

The design and implementation of any circuit on this product isthe sole responsibility of the Buyer. Agilent does not warrant the Buyer's
circuitry or mafunctions of Agilent productsthat result from the Buyer’scircuitry. In addition, Agilent does not warrant any damage that
occurs as aresult of the Buyer’s circuit or any defects that result from Buyer-supplied products.

NO OTHER WARRANTY IS EXPRESSED OR IMPLIED. Agilent SPECIFICALLY DISCLAIMS THE IMPLIED WARRANTIES
OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE.

Exclusive Remedies
THE REMEDIES PROVIDED HEREIN ARE BUYER'S SOLE AND EXCLUSIVE REMEDIES. Agilent SHALL NOT BE LIABLE
FOR ANY DIRECT, INDIRECT, SPECIAL, INCIDENTAL, OR CONSEQUENTIAL DAMAGES, WHETHER BASED ON CON-
TRACT, TORT, ORANY OTHER LEGAL THEORY.

Notice

The information contained in this document is subject to change without notice. Agilent Technologies MAKES NO WARRANTY OF
ANY KIND WITH REGARD TO THIS MATERIAL, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF
MERCHANTABILITY AND FITNESSFOR A PARTICULAR PURPOSE. Agilent shal not beliablefor errors contained herein or for
incidental or consequential damages in connection with the furnishing, performance or use of this materia. This document contains
proprietary information whichisprotected by copyright. All rightsarereserved. No part of thisdocument may be photocopied, reproduced,
or translated to another language without the prior written consent of Agilent Technologies, Inc. Agilent assumesno responsibility for the
use or reliability of its software on equipment that is not furnished by Agilent.

U.S. Government Restricted Rights

The Software and Documentation have been developed entirely at private expense. They are delivered and licensed as "commercial
computer software” as defined in DFARS 252.227- 7013 (Oct 1988), DFARS 252.211-7015 (May 1991) or DFARS 252.227-7014 (Jun
1995), asa"commercial item" asdefinedin FAR 2.101(a), or as"Restricted computer software” asdefined in FAR 52.227-19 (Jun 1987)(or
any equivalent agency regulation or contract clause), whichever is applicable. Y ou have only those rights provided for such Software and
Documentation by the applicable FAR or DFARS clause or the Agilent standard software agreement for the product involved.

Agilent E1406A Command Module User’s Manual
Edition 4 Rev 2

Copyright © 1996-2006 Agilent Technologies, Inc. All Rights Reserved.
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Printing History

The Printing History shown below lists all Editions and Updates of this manua and the printing date(s). Thefirst printing of the manual
is Edition 1. The Edition number increments by 1 whenever the manual is revised. Updates, which are issued between Editions, contain
replacement pages to correct the current Edition of the manual. Updates are numbered sequentialy starting with Update 1. When anew
Edition iscreated, it contains al the Update information for the previous Edition. Each new Edition or Update a so includes arevised copy
of thisprinting history page. Many product updates or revisions do not require manual changes and, conversely, manual corrections may
be done without accompanying product changes. Therefore, do not expect a one-to-one correspondence between product updates and
manual updates.

Editiond . ... e June 1992
BAition 2 ... February 1993
Edition3 . ... October 1994
Edition 4 (Part Number E1406-90004). . .. ..o oo vi et May 1996
Edition 4 Rev 2 (Part Number E1406-90004) ................... June 2006

Safety Symbols

Instruction manual symbol affixedto product.
Indicates that the user must refer to the man- /\/ Alternating current (AC).
H ua for specific WARNING or CAUTION
hd information to avoid persona injury or dam- - )
age to the product. - - - Direct current (DC).
& Indicates hazardous voltages.
Indicates the field wiring terminal that must
1 be connected to earth ground before operating . .
— the equipment—protects against eectrical Cals attention to a procedure, practice, or con-
shock in case of fault. WARNING dition that could cause bodily injury or death.
) ) ) Cadlls attention to a procedure, practice, or con-
| ol Frame or chassisground terminal—typically CAUTION dition that could possibly cause damage to
connectsto the equipment’s meta frame. muipmmt or permanent loss of data.
WARNINGS

The following general safety precautions must be observed during all phases of operation, service, and repair of this product.
Failure to comply with these precautions or with specific war nings elsewhere in this manual violates safety standar ds of design,
manufacture, and intended use of theproduct. Agilent Technologiesassumesno liability for thecustomer’sfailure to comply with
these requirements.

Ground the equipment: For Safety Class 1 equipment (equipment having a protective earth terminal), an uninterruptible safety earth
ground must be provided from the mains power source to the product input wiring terminals or supplied power cable.

DO NOT operate the product in an explosive atmosphere or in the presence of flammable gases or fumes.

For continued protection against fire, replace the line fuse(s) only with fuse(s) of the same voltage and current rating and type.
DO NOT use repaired fuses or short-circuited fuse holders.

Keep away from livecircuits: Operating personnel must not remove equipment covers or shields. Procedures involving the remova of
covers or shields are for use by service-trained personnel only. Under certain conditions, dangerous voltages may exist even with the
equipment switched off. To avoid dangerous electrica shock, DO NOT perform proceduresinvolving cover or shield remova unlessyou
are qualified to do so.

DO NOT operate damaged equipment: Whenever it is possible that the safety protection features built into this product have been
impaired, either through physical damage, excessive moisture, or any other reason, REMOVE POWER and do not use the product until
saf e operation can be verified by service-trained personnel. If necessary, return the product to an Agilent Technologies Sales and Service
Office for service and repair to ensure that safety features are maintai ned.

DO NOT serviceor adjust alone Do not attempt internal service or adjustment unless another person, capable of rendering first aid and
resuscitation, is present.

DO NOT substitute partsor modify equipment: Because of the danger of introducing additional hazards, do not install substitute parts
or perform any unauthorized modification to the product. Return the product to an Agilent Technologies Sales and Service Office for
service and repair to ensure that saf ety features are maintained.
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DECLARATION OF CONFORMITY

According to ISO/IEC Guide 22 and CEN/CENELEC EN 45014

Agilent Technologies

C€

Manufacturer’s Name: Agilent Technologies, Incorporated
Manufacturer's Address: 815 — 14" St. SW
Loveland, Colorado 80537

USA
Declares, that the product
Product Name: GP-IB Command Module
Model Number: E1406A
Product Options: This declaration covers all options of the above product(s).

Conforms with the following European Directives:

The product herewith complies with the requirements of the Low Voltage Directive 73/23/EEC and the EMC Directive 89/336/EEC

(including 93/68/EEC) and carries the CE Marking accordingly.

Conforms with the following product standards:

EMC Standard Limit
IEC 61326-1:1997+A1:1998 / EN 61326-1:1997+A1:1998
CISPR 11:1990 / EN 55011:1991 Group 1 Class A
IEC 61000-4-2:1995+A1:1998 / EN 61000-4-2:1995 4kV CD, 8kV AD
IEC 61000-4-3:1995 / EN 61000-4-3:1995 3 V/m, 80-1000 MHz
IEC 61000-4-4:1995 / EN 61000-4-4:1995 0.5kV signal lines, 1kV power lines
IEC 61000-4-5:1995 / EN 61000-4-5:1995 0.5 kV line-line, 1 kV line-ground
IEC 61000-4-6:1996 / EN 61000-4-6:1996 3V, 0.15-80 MHz | cycle, 100%
IEC 61000-4-11:1994 / EN 61000-4-11:1994 Dips: 30% 10ms; 60% 100ms

Interrupt > 95%@5000ms

Canada: ICES-001:1998
Australia/New Zealand: AS/NZS 2064.1

The product was tested in a typical configuration with Agilent Technologies test systems.
Safety IEC 61010-1:1990+A1:1992+A2:1995 / EN 61010-1:1993+A2:1995

Canada: CSA C22.2 No. 1010.1:1992
UL 3111-1: 1994

1 May 2001

Date Ray Corson
Product Regulations Program Manager

For further information, please contact your local Agilent Technologies sales office, agent or distributor.

Authorized EU-representative: Agilent Technologies Deutschland GmbH, Herrenberger Strabe 130, D 71034 Bdblingen, Germany

Agilent E1I406A Command Module User's Manual 11




Notes

12 Agilent E1406A Command Module User’'s Manual



Notes

Agilent E1406A Command Module User's Manual 13



Notes

14 Agilent E1406A Command Module User’'s Manual



Chapter 1

Agilent E1406A Command Module Overview

About This Chapter

This chapter contains WARNINGS and CAUTIONS, afunctiond and physical
overview of the E1406A Command Module, and instructions on installing the
command modulein amainframe. Chapter contents are asfollows:

e WarningsandCautions .. ...........ccoviiiiii... Page 15
e UsingAgilentVIC........ ... i, Page 15
e Command Module Functional Description.............. Page 16
e Command Module Physical Description. . .............. Page 17
* Instaling the Command Modulein aMainframe......... Page 19
e Command ModuleMemory. ......................... Page 20

Warnings and Cautions

Using Agilent VIC

WARNING

CAUTION

SHOCK HAZARD. Only qualified, service-trained personnel
who are aware of the hazards involved should install, configure,
or remove the multiplexer module. Disconnect all power
sources from the mainframe, the terminal modules, and
installed modules before installing or removing a module.

STATIC ELECTRICITY. Static el ectricity isamajor cause of component
failure. To prevent damage to the electrica componentsin the multiplexer,
observe anti-static techniques whenever removing, configuring, and
installing amodule. The multiplexer is susceptible to static discharges.

Do not install the multiplexer module without its metal shield attached.

Our goal isto make ingtalation of your C-size VXI system as easy as possible.
Todoso, Agilent VIC (Agilent VXI Ingtallation Consultant) is provided with
the Agilent E1406A Command Module. Agilent VIC isaMicrosoft®
Windowsl program that helps you configure and ingtd| the Agilent E1406A
Command Module - based on VX1 systems. If your system contains an
Agilent E1406A Command Module to be controlled by a computer externd to
the VX1 mainframe, it is recommended you configure your system using
Agilent VIC.

Chapter 1
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Command Module Functional Description

The Agilent E1406A Command Moduleis the foundation of aVXIbus
system (see Figure 1-1). Though itsrolein aVXIbus system islargely
transparent (for example, the user need not program its functions) it
provides the following key functions:

* Trandates SCPI (Standard Commands for Programmable
Instruments) commands for Agilent register-based instruments.

* Providesthe VXIbus slot 0 and resource manager capabilities.

* Candrivethe VXIbus TTLTRGO-7 and ECL TRGO-1 trigger lines.
The module contains SMB connectors for placing an external trigger
onto the selected ling(s), and for routing an internal trigger to a
device external to the mainframe.

* Containsan internal clock that allows you to set and read the time
and date.

* Isthe General Purpose Interface Bus (GPIB) to VXIbus interface.

E1406A . .
Xn/ Series C Mainframe

Terminal

iy
@_ ® @ ® ® @ ® ® ® ® ® ®
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@
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T @
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= T = £\
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o= ocPrB 1
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=) (SELECT CODE 7)
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T T Vg L s i s s e = o < R A LA EENEEE
/;’:’»:F\‘F‘F‘F‘F‘F‘F‘F‘F‘F'F'é%“ =ER @E%\ L EREEEEEEEEEE EL= NSNS =S
RS-232 Keyboard
PC w/GPIB Interface E1406 FIG20

Figure 1-1. VXlbus System
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Command Module Physical Description

Faceplate
Annunciators

The Agilent E1406A Command Modul e occupies one C-size mainframe
dlot. The faceplate has annunciators, clock and trigger connectors, interface
ports, and extraction leversthat are described below.

There are four annunciators on the Agilent E1406A faceplate which show
the following:

Failed Shows that the command module has failed its power-on
self-test or has stopped working at some point in time.

SYSFAIL Shows that the SYSFAIL line on the VXIbus backplane is
being asserted by the command module when it fails.

Access Shows that the command module is accessing, or being
accessed by the VXIbus backplane.

Ready Shows that the command module is in the VXIbus normal
operation state.

Annunciators
Clock & Trigger Connections
/\(_7//

e RS232 Port

&

Extraction
Levers

(2

T
o

—IB Port

"Run Load” Switch

SAN

i

Reset Button

e

Figure 1-2. E1406A Command Module Faceplate
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Faceplate CLK10 Therearefour signa connectors on the Agilent E1406A faceplate which
and Trigger functionasfollows:
Connectors

Clk In This SMB connector allows an external 10 MHz clock to function
as the system’s slot 0 CLK10 resource. This is a high
impedance input with an input range from+ 40 mVto £ 425 V.

Clk Out  This SMB connector allows the internal slot 0 CLK10 resource
to be routed to other VXIbus mainframes. This output is a
TTL level output and drives 50 Q.

Trig In This SMB connector allows an external trigger signal (TTL
levels) to be applied to the system on the trigger line selected
(TTLTRGO-7/ECLTRGO-1). The inputimpedance is 5 kQ.

Trig Out  This SMB connector allows an internal trigger on the trigger line
specified (TTLTRGO-7/ECLTRGO-1) to be applied to an external
device. This outputis a TTL level output and drives 50 Q.

The GPIB and TheGPIB port alows an GPIB cable to be connected from the
RS-232 Ports Adilent E1406A to acomputer, or to an externa disk drive. The RS-232
port can be used as a user interface, or used for periphera control if the
Agilent E1406A contains Instrument BASIC (IBASIC). TheRS-232 port is
a9-pin DTE connector. Supported terminalsinclude: HP 700/92,
HP 700/94, HP 700/22, HP 700/43, Wyse WY -30, DEC VT 100, and
DEC VT 220.

The Run/Load Therun/load switch islocated beneath the GPIB port. This switch lets you
Switch activatetheloader instrument so that you can reprogram the Flash ROM or
download device drivers to the Flash ROM.

The Reset Button  Thereset button islocated beneath the run/load switch. This button is used
to reconfigure your V XIbus system and return it to the power-on State.

Extraction Levers Theextraction levers provide easy insertion into and extraction from the
C-size mainframe.
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Installing the Command Module in a Mainframe

Refer to Figure 1-3 to install the Agilent E1406A Command Modulein a
C-size mainframe.

@ Set the extraction levers out.

g Slide the Agilent E1406A into any slot
until the backplane connectors touch.

oo
&5

Extraction
Levers

\

2
- = QE=p x> PoYD
AW
N\ @
A

7
£
A
A

e Seat the command module into
the mainframe by pushing in
the extraction levers.

Tighten the top and bottom screws to
secure the command module to the
mainframe.

Q)

NOTE: The extraction levers will
not seat the backplane connectors
on older VXlbus mainframes. You
must manually seat the connectors
by pushing in the module until the
module’s front panel is flush with
the front of the mainframe. The
extraction levers may be used to
guide or remove the command j

module.

To remove the command module from the mainframe,
reverse the procedure.

Figure 1-3. Installing the Command Module in a VXIbus Mainframe
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Command Module Memory

The Agilent E1406A comes from the factory equipped with 512 KB of
RAM and 1.25 MB of Flash ROM. Agilent E1406A Option 010 provides
1.75 MB of Flash ROM and 1 MB of RAM.

For applicationswhich do not require shared RAM, the non-volatile RAM
can be configured to afull 2 MB if the extra512 KB of RAM and 512 KB of
Flash ROM has been installed.

Battery Backed TheAgilent E1406A clock and calendar functions, the user non-volatile
Functions RAM (NRAM), and thedevice driver RAM (DRAM) are backed up by a
NiCad battery. For systemswith 512 KB of memory this battery has aten
month lifetime and is fully recharged when the command moduleisin the
mainframe and the power has been on for fifteen continuous hours. This
battery has a five month lifetime for systems with 1 MB of RAM and
2.5 month lifetime for systems with 2 MB of RAM.
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Chapter 2

Configuring the Agilent E1406A Command

M odule

About This Chapter

One purpose of the Agilent E1406A isto provide
the resource manager function required by VXIbus
systems. This chapter describes the resource
manager’ s function and shows you how to modify
the configuration process with user tables you
download into non-volatile user RAM. All of these
functions require the Flash ROM S Run/Load switch
be set to "Run".

The main sections of this chapter include:

» System ConfigurationSequence . ..................... Page 21
* Modules Configured Statically and Dynamically .. ....... Page 22
e Setting VXI-MXI Configuration. ..................... Page 27
* Setting Commander/Servant Hierarchies ............... Page 38
* A24/A32 AddressMapping. .. .. .o Page 44
e Interrupt Line Allocation. ............... ... ... ..... Page 53
e Starting System Operation. .. ............ ..., Page 60
o VXISYSFAIL*Line.......oooiiiiiiiiii Page 60

System Configuration Sequence

As mentioned in the C-Sze VXIbus Systems Configuration Guide, the
resource manager within the Agilent E1406A Command Module performs
the following system configuration sequence when power is applied:

* Identify al statically and dynamically configured plug-in modules
installed in the C-sze mainframe.

* Set commander/servant hierarchies whereby one or more plug-in
modul es control other plug-in modules.

* Perform A24/A 32 address mapping so modules requiring additional
addressing can receiveit.

* Allocateinterrupt lines to manage communication between interrupt
handler modules and interrupter modules.

» Start system operation.

Once the power-on sequence is completed and the system is started, the
resource manager is no longer used.
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The following sections describe each step of the configuration sequence.
Included are examples on how to change the sequence using configuration
tables stored in non-volatile user RAM.

Note Refer to the C-Sze VXIbus Systems Configuration Guide for information on
configuring the E1406A Command Maodule as the resource manager.

Modules Configured Statically and Dynamically

Statically configured modules are plug-in modules whose logical addresses
are set with logical address switches. Dynamically configured modules are
plug-in modules whose |logical addresses are programmed (set) by the
resource manager.

Identifying Onceall power-on self tests have completed, the resource manager
Statically identifiesall statically configured modules. The resource manager retains
. information such as the module’slogical address, dot number, model
Confi gu red Modules number, manufacturer’ s code, and so forth.

Identifying  Onceal statically configured modules have been located in amainframe
Dynamically andnonehavealogica address of 255, the resource manager identifiesall
Configured Modules ](cjg/IrI\(;arvcécally configured modules and assigns them logical addresses as

* The resource manager locates dynamically configured modules by
scanning each mainframe slot. Refer to the plug-in module manual
for additional information on setting up the module prior to its
dynamic configuration.

* Beginning with the lowest mainframe dot (excluding slot 0), the
resource manager scans each slot viathe module identification
(MODID) bus until adynamically configured module islocated.
Themoduleisassigned alogica addressthat isthe lowest available
multiple of 8.

* Theresource manager continues scanning until the next dynamically
configured moduleislocated. The moduleis assigned alogical
addressthat is the next available multiple of 8. The process continues
until all dynamically configured devices have been assigned logical
addresses. If al multiples of 8 are used, the dynamically configured
module is assigned the first available address.

* Logica addresses used by statically configured devices will not be
assigned to dynamically configured devices.

* Dynamically configured deviceswill not be assigned logical address 255.

* A set of address blocked dynamically configured devices will be
assigned successive logical addresses beginning with the lowest
available multiple of 8.
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User-Defined
Dynamic
Configuration

The Dynamic
Configuration Table

Table Format

If your system contains instruments comprised of multiple modul es that
must have successive logical addresses, then the modules must be satically
configured using their logical address switches, or be dynamically
configured with the user-defined dynamic configuration table. The dynamic
configuration table covered in this section alows you to override the default
configuration process by assigning logical addresses as you choose.

User-defined dynamic configurations are specified with a dynamic
configuration table created in the command module. Thetableis created as
follows:

1. Table space in the command modul€ s non-volatile user RAM is
made available by allocating a segment of RAM with the command:

DIAGnostic:NRAM:CREate <size>
2. Reset the command module. NRAM is created during the boot-up
process:
DIAGnostic:BOOT:WARM
3. Thelocation (starting address) of the tablein RAM is determined
with the command:
DIAGnostic:NRAM:ADDRess?

4. Dataisdownloaded into the table with the command:
DIAGnostic:DOWNIoad <address>,<data>

5. Thetableislinked to the appropriate agorithm in the command
modul e processor with the command:

VXI:CONFigure:DCTable <address>

The format of the dynamic configuration table is shown in Table 2-1.

Table 2-1. Dynamic Configuration Table Format

Valid Flag Number of
Entries
Slot Number Slot 0 Laddr Laddr Block Size
Slot Number Slot 0 Laddr Laddr Block Size
Slot Number Slot 0 Laddr Laddr Block Size

Thetable parameters are:

* Valid Flag (1/0) 1 (one) indicatesthe tableisvalid and the modules
can be configured accordingly. O (zero) will cause an error message
(Error 39). Valid Flagis part of the table header and is one byte.

* Number of Entries (1 - 254) isthe number of entriesin the table.
Number of Entriesis part of the table header and is one byte.
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Determining the
Table Size

Data Format

CAUTION

e Slot Number (1 - 12) isthe mainframe slot the module to be
assigned an addressisinstalled in. Field isone byte.

» Slot OLaddr isthelogical address of theslot O device. ThisisO
(zero) in mainframe #1 but will be different in any additional
mainframes. Field isone byte.

e Laddr (1-254) isthelogical addressto which the module in Slot
Number isset. Field isone byte.

* Block Size (1 - 128) isthe number of devicesin an address block.
When there is more than one device, Laddr specifiesthelogical
address of thefirst device inthe set. Theremaining devices are
assigned sequential logical addresses beginning with the next highest
address. When there are multiple devicesin aslot that are not
address blocked, there must be an entry in the table for each device.
Field isone byte.

The dynamic configuration table has atwo byte header and each of the four
fields are one byte. The amount of RAM to alocate with
DIAGnostic:NRAM:CREate is computed as.

2 + 4(N)

where N isthe number of modulesto be configured. For example, to
dynamically configure three modules based on logical addresses you have
selected, the table size would be: 2 + 4(3) = 14 bytes.
DIAGnostic:NRAM:CREate would be executed as:

OUTPUT @E1406;"DIAG:NRAM:CRE 14"

Data can be sent to the dynamic configuration table in any convenient
format, as long asthe binary datais preserved. This can be accomplished
using DIAGnostic:PEEK? and DIAGnostic:POKE, by reading the datainto a
variablein the computer and then downloading the data to the table using
the Arbitrary Block Program Data format, and so forth. In the following
example, thisis accomplished by reading the datainto 16-bit integer
variables in the computer and then downl oading the data to the table using
the ANSI/IEEE 488.2-1987 Arbitrary Block Program Dataformat. More
information on the Arbitrary Block Program format can be found on

page 121 of this manual and in the ANS/IEEE 488.2-1987 document.

When downloading data into the dynamic configuration table,
DIAGnostic:DOWNIload does not determineif thetableislarge
enough to storethe data. If the amount of data sent by
DIAGnostic:DOWNIload is greater than the (table) space allocated
by DIAGnostic:NRAM:CREate, system errorswill occur. You can
recover from these errorsby executing DIAGnostic:BOOT:COLD,
or by pressingthe" Ctrl-R" keyson an RS-232 terminal while
cycling mainframe power .
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Example: Dynamically  Thefollowing program dynamically setsthe logical address of the
Configuring a Module Agilent E1412A 6%>-Digit Multimeter in slot 6 to 32. The program notes
each of the steps used to create and load the table.

To dynamically configure the multimeter, itslogical address must be set
to 255 using the logica address switches.

10
20

30
40

50
60
70

80

90
100
110

120
130
140
150

160
170

180
190

200
210
220
230

240
250
260
270

280
290

300

310
320

330
340

IAssign an I/O path and allocate a variable to store dynamic configuration
Idata to be downloaded to the command module.

ASSIGN @E1406 TO 70900;EOL CHR$(10) END
INTEGER Dy_config(1:6)

IAllocate a segment of non-volatile user RAM on the command
Imodule to store the dynamic configuration table (1 module).

OUTPUT @E1406;"DIAG:NRAM:CRE 6"
I

IRestart the system instrument to allocate the user RAM. Wait for the
Irestart to complete before continuing.

OUTPUT @E1406;"DIAG:BOOT:WARM"
ON TIMEOUT 7,.1 GOTO Complete
Complete: B=SPOLL(70900)

OFF TIMEOUT 7
I
IReturn the starting address of the table in non-volatile user RAM.

OUTPUT @E1406;"DIAG:NRAM:ADDR?"

ENTER @E1406;A
I

IDownload the following bytes: the table is valid, one module is dynamically
Iconfigured, it's installed in slot 6, the logical address of the slot 0 module
lis 0, the logical address to be set is 32, and the block size is 1.

DATA 257,1,6,0,32,1
READ Dy_config(*)
OUTPUT @E1406 USING "#,3(K)";"DIAG:DOWN ";A;" #0"

OUTPUT @E1406 USING "B";Dy_config(*)
!
ILink the dynamic configuration table to the appropriate algorithm.

OUTPUT @E1406;"VXI:CONF:DCT "A
!
IRestart the system instrument to set the user-defined configuration.

OUTPUT @E1406;"DIAG:BOOT:WARM"
END
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Comments

* Errors associated with dynamic configurations are:

ERROR 1: FAILED DEVICE
This error occurs when adynamically configured device at
logical address 255 failed during its power-on sequence.

ERROR 4: DC DEVICE ADDRESSBLOCK TOO BIG
This error occurs when the block size specified in thetableis
greater than 127.

ERROR 7: DC DEVICE MOVE FAILED
This error occurs when adynamically configured device was not
set to the logical address specified, possibly dueto a hardware
failure onthemodule. The error aso occurs when all devicesin an
address block did not move.

ERROR 9: UNABLE TO MOVE DC DEVICE
This error occurs when there are not enough successive logical
addresses available for the specified block size, or if the logica
address specified isalready occupied by another static or dynamic
module.

ERROR 39: INVALID UDEF DC TABLE
This error occurs when the user-defined dynamic configuration
tableis not true (valid flag does not equal 1).

ERROR 40: INVALID UDEF DC TABLE DATA
This error occurs when there are 0, or greater than 254 entriesin
the user-defined dynamic configuration table.

* Thelogica addresses assigned by the dynamic configuration
table are used by the system until DIAGnostic:BOOT:COLD or
VXI:CONFigure:DCTable 0 is executed.
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Setting VXI-MXI Configuration

Logical Address
Configuration

During configuration, if an MXI| extender deviceis present the resource
manager will attempt to assign logical addresses and memory according to
theruleslisted below. Y ou can override these rules by creating a
user-defined extender table. Thistable will beignored if there are no MXI
extender devices present.

Thefollowing rules and recommendations apply to assigning logical
addresses. For amore detailed discussion of how to assign logical addresses
please refer to the Agilent E1482B VXI-MXI Bus Extender User’s Manual.

The window of alocal extender must include the logical addresses of
all remote extenders on its interconnect bus.

The downward window of alocal extender cannot include any
devices which are not its descendants, except its own address.
It must include all devices on al of its own descendant busses.

A local extender should have ahigher logical address than any
statically or dynamically configured devices on its VMEbus
(excluding other local extenders).

A local extender should have alower logical address than any of its
corresponding remote extenders and stand alone devices on its
interconnect bus.

A remote extender should have the lowest logical address on its own
VMEbus.

The logical address of aremote extender can be lower than the
address of its corresponding local extender on itsinterconnect bus.

Chapter 2

Configuring the Agilent EL1406A Command Module 27



Default Logical Theresource manager will attempt to assign logical addressesto
Address Assignments  dynamically configured devices according to the following rules:

e Thewindow for alocal extender will be set outward to the minimum
possible size to include all of the logical addresses found on al of its
descendant busses. Thisincludes all stand alone devices and all
remote extenders that are descendants of the local extender.

Note The window for alocal extender may or may not include the logical address
of the local extender itself.

¢ The window for aremote extender will be set inward to the
minimum possible size to include all of the devices on its VMEbus
and al of its descendants.

Note The window for aremote extender may or may not include the logical
address of the remote extender itself.

* A dynamically configured devicewill be assigned alogica address
asfollows.

— Dynamically configured devices on a given VMEbuswill be
assgned logical addresses after all descendant busses of that
VMEbus have been configured.

— Dynamicaly configured devices on agiven VMEbuswill be
assigned addresses in the range defined by the statically configured
device with the lowest logical address on that VMEbus and the
maximum alowable logica address for that VMEbus.

— Each dynamically configured device will be assigned an address
that isa multiple of 8 within the allowable range for that
VMEDbus until all of these addresses have been used.

— Any additional dynamically configured devices will be assgned
the lowest available addresses within the alowable range for that
VMEDbus.
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A16/A24/A32 Thefollowing rules and recommendations apply to assigning A16/A24/A32
Address Window logica addresses. Refer to the E1482B VXI-MXI Bus Extender User’s
Co nfig uration Manual for amore detailed discussion of how to assign logical addresses.

* Systems with multiple VMEbus devices should be configured so that
the VM Ebus devices in mainframes whose remote extenders have
the highest logical addresses should also have the highest |ogical
addresses.

* VMEbus devices should be configured to have the lowest addresses
on their particular VMEbus.

Default A16/A24/A32  Theresource manager will not attempt to perform any A 16 address window
Address Window  configuration asadefault. It will attempt to configure A24 and A32
Assignments  memory according to the following rules:

* A memory pageis ¥2s6 Of the total memory space. The minimum
size of an A24 or A32 memory window is 2 pages and the maximum
size of the window is 256 pages as defined in VXI-6 Secifications.
For A24 memory asingle pageis 65,536 bytes and the minimum
window sizeis 131,072 bytes. For A32 memory asingle pageis
16,777,216 bytes and the minimum window is 33,554,432 bytes.

* The base address of a memory window must be zero or an even
multiple of the size of the window.

* Thewindow for aloca extender will be set to the minimum possible
sizetoinclude all of the memory addresses found on al of its
descendants.

¢ The window for a remote extender will be set to the minimum
possible sizeto include all of the memory onits VMEbus and all of
its descendants.

* A VXIlbusdevice will be assigned amemory location in the
following manner:

— VXIbus devices on a given VMEbus will be assigned memory
locations after all descendant busses of the VMEDbus have been
configured.

— VXIbus devices on a given VMEbus will be assigned memory
locations in the range defined by the lowest and highest memory
pages available for that bus.

— Thefirst available page for aVMEbus will be thefirst page that
is higher than any reserved page on any of its ancestors.

— VXIbus deviceswill be assigned the lowest memory locations
available on the current bus.

— VXIbus devices will be assigned locations according to memory
sizeand logical addressin that order. The device with the
largest memory size on agiven buswill be assigned an address
first. For devices with the same size, the device with the lowest
logical address will be assigned a memory location first.

— If possible, no deviceswill be assigned to memory locationsin the
bottom or top ¥s of the total memory (for example, in A24 memory
addresses 00000016 - 20000016 or EO000016 - FFFFFF16).
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Interrupt Register
Configuration

* VMEbus reserved memory must be placed in locations that will not

interfere with windows previously configured. The only way the
resource manager can know the location(s) of VMEbus memory is
for you to provide this information in the user-defined memory table
(see” A24/A32 Address Mapping” on page 44 for more details).

Therules listed below will be used to assign the configuration of the INTX
Interrupt Register during system start-up unless you override them with
entriesin the user-defined extender table.

* Theinterrupt enable bitsin the INTX Interrupt Register on every

extender will be enabled for each VMEbusinterrupt line that has a
V Xlbus handler assigned.

The interrupt enable bitsin the INTX Interrupt Register on every
extender will be disabled for each VMEbus interrupt line that has no
V Xlbus handler assigned.

For every VMEbus interrupt line that has aV Xlbus interrupt handler
assigned, the direction will be set on each extender such that an
interrupt on that line will be routed towards the VM Ebus backplane

that contains the handler.

TTL Trigger TheTTL Trigger Register will be set to COCO16 (TTL Triggers disabled) for
Reg ister alremoteandloca extendersthat support TTL Triggers. You may enable

Configuration

TTL Triggersand set the TTL Trigger directionswith the extender table.

ECL Trigger TheECL Trigger Register will be set to COCO16 (ECL Triggers disabled) for
Register alremoteand local extendersthat support ECL Triggers. You can enable ECL

Configuration

Triggersand set the ECL Trigger directionswith the extender table.
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Utility Register
Configuration

User-Defined
Logical Address
and Memory
Windows

The User-Defined
Extender Table

The default Utility Register configuration is shown in Table 2-2. Since the
resource manager may have to reboot during the system configuration
process (for example, to download a driver) the Utility Register is not a part
of the extender table. Thiswill help ensure that the SY SRESET signal will
propagate throughout the system during a reboot so that all of the cards will
receive a hard reset.

If you wish to alter the contents of the Utility Register you can use
DIAGnostic:POKE commands directly to theregisters. Keep in mind that
this may ater the default system reboot process.

Table 2-2. Utility Register Default Configuration

Extender Type | ACFIN |ACFOUT SFIN SFOUT SRIN SROUT
Local Extender | enabled | enabled | enabled | enabled | enabled | enabled

@) @) @) O] @) @)

Remote Extender| enabled | enabled | enabled | enabled | enabled | enabled

©) ©) ©) ©) ©) ©)

In many systems that use extenders, the standard boot-up algorithms will
not be suitable for your configuration. In such systemsit will be necessary
to unambiguoudy define your logical address and memory mapping for the
boot-up configuration routine.

Y ou can define your own logical address and memory mapping in a system
with extenders by using the user-defined extender table. Thistableis
created asfollows:

1. Table space in the command modul€ s non-volatile user RAM is
made available by allocating a segment of RAM with the command:

DIAGnostic:NRAM:CREate <size>

2. Reset the command module. NRAM is created during the boot-up
process:

DIAGnostic:BOOT:WARM

3. Thelocation (starting address) of the tablein RAM is determined
with the command:

DIAGnostic:NRAM:ADDRess?

4. Dataisdownloaded into the table with the command:
DIAGnostic:DOWNIoad <address>, <data>

5. Thetableislinked to the appropriate agorithm in the command
modul e processor with the command:

VXI:CONFigure:ETABle <address>
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Table Format  The user-defined extender table consists of atwo byte header followed by
the required number of extender records. Thefirst byte of the header isa
table Vaid Flag (1 = valid) and the second byte specifies the number of
recordsin the table.

Table 2-3. Extender Table Format
valid flag (0] 1)
# of records (N)

extender record 1

extender record 2

extender record N

Any single item in an extender record can be disabled so that the resource
manager will perform the default configuration for the item. For example,
to use the resource manager default algorithm for interrupt enable, set the
appropriate field in the extender record (see Table 2-4) to 255.

Table 2-4. User-Defined Extender Table Record

Field
Disable

Field Description Format*| Range | Value
1 |Logical Address (remote or local extender) intl6 1-255 n/a
2 |Logical Address Window Base int16 | 0-2541 255
3 |Logical Address Window Size intl6 2-256 n/a
4 |A16 Memory Base Page int16 | 0-2541| 255
5 |Al6 Memory Window Size (number of pages) intl6 2-256 n/a
6 |A24 Memory Base Page int16 | 0-2541| 255
7 | A24 Memory Window Size (number of pages) intl6 2-256 n/a
8 |A32 Memory Base Page int16 | 0-2541| 255
9 | A32 Memory Window Size (number of pages) intl6 2-256 n/a
10 |Interrupt Enable intl6 n/a? 255
11 |TTL Trigger Enable int16 | n/a3 255
12 |ECL Trigger Enable intl6 nja? 255

1 The upper byte of this field (bits 15-8) is reserved.

2 This is Mainframe Extender Register 1216. See the VXI-6 Specification or your
mainframe extender manual for a definition of this register. Interrupts may not be
supported by all mainframe extender cards.

3 This is Mainframe Extender Register 1416. See the VXI-6 Specification or your
mainframe extender manual for a definition of this register. TTL Triggers may not
be supported by all mainframe extender cards.

4 This is Mainframe Extender Register 1616. See the VXI-6 Specification or your
mainframe extender manual for a definition of this register. ECL Triggers may not
be supported by all mainframe extender cards.

* intl6 is a 16-bit integer, or two bytes.

Determining the  The user-defined extender table has a one word header and each of the
Table Size 12fieldsisalso oneword. The amount of RAM allocated with
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Data Format

CAUTION

DIAGnostic:NRAM:CREate is specified in bytes. Since oneword is
two bytes, the amount of RAM to alocateis computed as:

2 + 24(N)

where N isthe number of modulesto be configured. For example, to
provide information for three extender devices, the table size would be:

2 + 24(3) = 74 bytes
DIAGnostic:NRAM:CREate would be executed as:

OUTPUT @E1406;"DIAG:NRAM:CRE 74"

Data can be sent to the extender table in any convenient format, as long asthe
binary datais preserved. Thiscan be accomplished usng DIAGnostic:PEEK?
and DIAGnostic:POKE, by reading the datainto a variable in the computer and
then downloading the data to the table using the Arbitrary Block Program Data
format, and so forth. In thefollowing example, thisis accomplished by reading
the data.into 16 bit integer variablesin the computer and then downloading the
data to the table using the ANSI/IEEE 488.2-1987 Arbitrary Block Program
Dataformat. Moreinformation on the Arbitrary Block Program format can be
found on page 121 of thismanual and in the ANS/IEEE 488.2-1987 document.

The table header is sent as a single 16-bit word which must contain the
Valid Flag and the number of modulesinvolved. For avalid table, the
header is 256 plusthe number of modules. For example, to indicate a
valid table with seven entries, the header is 263 (256 + 7 = 263).

When downloading data into the user-defined extender table,
DIAGnostic:DOWNIload does not determineif thetableislarge
enough to storethe data. If the amount of data sent by
DIAGnostic:DOWNIoad is greater than the table space allocated
by DIAGnostic:NRAM:CREate, system errorswill occur. You can
recover from these errorsby executing DIAG:BOOT:COLD, or by
pressing the" Ctrl-R" keyson an RS-232 terminal while cycling
mainframe power .
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Example: User-Defined Thisexample shows asingleinterconnect bus with alocal extender at
Extender Table logical address 63 in the root mainframe and aremote extender at logical
address 64 in the secondary mainframe.

258

valid (upper byte) + 2 records (lower byte)

63

local extender logical address

128

logical address window base

64

logical address window size (128 to 191)

255

specify no A16 memory

A16 memory size (ignored)

64

A24 memory base page

64

A24 memory size (pages 64 to 127)

A32 memory base page

128

A32 memory size (pages 0 to 127)

257

interrupt line 1 enabled (IN)

769

TTL Triggers (TTL1 OUT, TTLO IN)

-15936

ECL Triggers (C1C016 = ECLO enabled OUT)

64

remote extender logical address

128

logical address window base

64

logical address window size (128 to 191)

255

specify no A16 memory

A16 memory size (ignored)

64

A24 memory base page

64

A24 memory size (pages 64 to 127)

255

specify no A32 memory

0

A32 memory size (ignored)

256

interrupt line 1 enabled (OUT)

770

TTL Triggers (TTL1 IN, TTLO OUT)

-15935

ECL Triggers (ECLO IN)

The program on the next page downloads the table shown above into user
non-volatile memory. The program notes each of the steps used to create

and load the table.
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10
20

30
40

50
60
70

80

90
100
110

120
130
140
150

160
170

180
190

200
210
220

230

240
250
260

270
280

290

300
310

320
330

IAssign an 1/O path and allocate a variable to store MXI configuration
Idata to be downloaded to the command module.

ASSIGN @E1406 TO 70900;EOL CHR$(10) END
INTEGER MXI_config(1:25)

IAllocate a segment of non-volatile user RAM on the command
Imodule to store the user-defined MXI table (1 module).

OUTPUT @E1406;"DIAG:NRAM:CRE 50"
I

IRestart the system instrument to allocate the user RAM. Wait for the
Irestart to complete before continuing.

OUTPUT @E1406;"DIAG:BOOT:WARM"
ON TIMEOUT 7,.1 GOTO Complete
Complete:  B=SPOLL(70900)

OFF TIMEOUT 7
!
IReturn the starting address of the table in non-volatile user RAM.

OUTPUT @E1406;"DIAG:NRAM:ADDR?"

ENTER @E1406;A
I

IDownload the required bytes.
ISee the user-defined extender table for the meaning of these bytes.

DATA 258, 63, 128, 64, 255, 0, 64, 64, 0, 128, 257, 769, -15936, 64,
128, 64, 255, 0, 64, 64, 255, 0, 256, 770, -15935

READ MXI_config(*)
OUTPUT @E1406 USING "#,3(K)";"DIAG:DOWN ";A;" #0"

OUTPUT @E1406 USING "W";MXI_config(*)
!
ILink the user-defined MXI table to the appropriate algorithm.

OUTPUT @E1406;"VXI:CONF:ETAB ";A
!
IRestart the system instrument to set the user-defined configuration.

OUTPUT @E1406;"DIAG:BOOT:WARM"
END

Chapter 2

Configuring the Agilent E1406A Command Module 35



Comments

* Thefollowing errors are associated with the extender table or

indicate that you may need to create an extender table:

ERROR 50: EXTENDER NOT SLOT 0DEVICE
This error occurs when aremote V X|bus extender in aremote
mainframeisnot in slot 0 of its mainframe. The resource
manager expects all remote VXIbus extendersto beingtalled in
slot 0 of thelr mainframe.

ERROR 51: INVALID EXTENDER LADD WINDOW
This error occurs when the configuration routine finds an invalid
start address or size for an extender logical address window.
Y ou should reconfigure the logical addresses of the VXlbus
devices or creste a user-defined extender table for the system to
override the default algorithm.

ERROR 52: DEVICE OUTSIDE OF LADD WINDOW
This error occurs when a device or devices were found outside
the default maximum or outside the user-defined range for the
extender. Y ou should reconfigure the logical addresses of the
V X1bus devices or create a new extender table for the system to
override the default algorithm.

ERROR 53: INVALID EXTENDER A24 WINDOW
This error occurs when the configuration routine finds an invalid
start address or size for an extender A24 address window. Y ou
should reconfigure the VM Ebus memory devices or create a
user-defined extender table to override the default a gorithm.

ERROR 54: DEVICE OUTSIDE OF A24 WINDOW
This error occurs when an A24 memory device islocated outside
of the allowablelogical address range of an M XIbus extender.
Y ou should reconfigure the VM Ebus memory devices or create a
user-defined extender table to override the default a gorithm.

ERROR 55: INVALID EXTENDER A32 WINDOW
This error occurs when the resource manager findsaninvalid
start address or size for an extender A32 address window. Y ou
should reconfigure the VM Ebus memory devices or create a
user-defined extender table to override the default a gorithm.

ERROR 56: DEVICE OUTSIDE OF A32 WINDOW
This error occurs when an A32 memory deviceislocated outside
of the allowablelogical address range of an M XIbus extender.
Y ou should reconfigure the VM Ebus memory devices or create a
user-defined extender table to override the default a gorithm.
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ERROR 57: INVALID UDEF LADD WINDOW
This error occurs when a user-defined logical address window
violates the VXI-6 Specification (has an invalid base or size).
Y ou should redefine your extender table with correct values.

ERROR 58: INVALID UDEF A16 WINDOW
This error occurs when a user-defined A16 window violates the
VXI-6 Soecification (has an invalid base or size). Y ou should
redefine your extender table with correct values.

ERROR 59: INVALID UDEF A24 WINDOW
This error occurs when a user-defined A24 window violates the
VXI-6 Foecification (has an invalid base or size). Y ou should
redefine your extender table with correct values.

ERROR 60: INVALID UDEF A32 WINDOW
This error occurs when a user-defined A32 window violates the
VXI-6 Specification (has an invalid base or size). Y ou should
redefine your extender table with correct values.

ERROR 61 INVALID UDEF EXT TABLE
This error occurs when the valid flag isnot set to 1 in the
extender table. Y ou should redefine your extender table with
correct values.

ERROR 62: INVALID UDEF EXT TABLE DATA
This error occurs when there is an incorrect number of records
for auser-defined extender table. Y ou should make sure that the
number of records shown in the header matches the number of
records actually in the table.

ERROR 63: UNSUPPORTED UDEF TTL TRIGGER
This error occurs when there is a user-defined extender table
TTL Trigger entry for a MXIbus extender that does not support
TTL Triggers.

ERROR 64: UNSUPPORTED UDEF ECL TRIGGER
This error occurs when thereis a user-defined extender table
ECL Trigger entry for a M XIbus extender that does not support
ECL Triggers.

ERROR 66: INTX CARD NOT INSTALLED
This error occurs when the INTX card is not installed on the
VXI-MXI extender. Y ou should make surethe INTX card is
correctly installed and that it is functioning.

* The system configuration assigned by the extended device table
is used by the system until DIAGnostic:BOOT:COLD or
VXI:CONFigure:ETABIle 0 isexecuted.
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Setting Commander/Servant Hierarchies

In aVXlbus system, acommander is a plug-in module which controls other
plug-in modules. * Control” can be acommander such asthe Agilent
E1406A Command Module trandating SCPI commands, and/or serving as
the GPIB interface for (servant) modules within its servant area.

During the configuration sequence, the resource manager assigns servant
modules to a commander module based on the servants' logical addresses
and the commander’ s servant area. The concept of the servant areaiis
shown in Figure 2-1. The C-Sze VXlbus Systems Configuration Guide
shows how to set the command module’ s servant area.

Logical Address = 0
Servant Area Switch = 255
Servant Area = 1 — 255

Device with
Logical Address| ¢ ¢ ¢
of 48

Top Level Commander
( E1406A )

Device with
Logical Address| ® ¢ e
of 152

Logical Address = 1
Servant Area Switch = 40
Servant Area = 2 — 40

2nd Level
Commander

Device with
Logical Address
of 255

Register—Based

Device with
Logical Address
of 48

Device with
Logical Address
of 48

Register—Based

Register—Based

Message-Bosed

Register—Bosed

E1406A F2-1

Figure 2-1. Example of Commander/Servant Hierarchy

Note the following regarding commander/servant rel ationships:

* A commander’s servant areaisitslogical address+ 1, through
itslogical address + its servant area switch setting.

 If within agiven commander’ s servant area (Figure 2-1) thereis
another lower-level commander(s) (logical address 1), the given
commander will control the lower-level commander. However,
all modules within the servant area of the lower-level commander
(logical addresses 2 - 41) will be controlled by the lower-level
commander.

¢ |f thereisacommander outside the servant area of the command
modul e/resource manager, that commander becomes atop level
commander. The resource manager will assign al modules within
the commander’ s servant areato that commander, or to that
commander’ s lower-level commanders.

* The command module will always be the commander for IBASIC
even if IBASIC' slogical address (240) is outside the modul€e’'s
servant area. There can be multiple IBASICsin the same system
since each isaservant to its respective command module. Note
that there are no V Xlbus registers for IBASIC.
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User-Defined  Insome systemsyou may need to assign a servant to a commander that is
Commander/Servant outsidethecommander’'sservant area. In other systems, it may be
Hierarchies necessary to change amodul €' s secondary GPIB address, or assign
secondary addresses to modules whose logical addresses are not instrument
identifiers. These tasks can be accomplished with the user-defined
commander/servant hierarchy table described in this section.

Note Register-based instrument drivers that support multiple card sets normally
require that the cards in the set have sequential logical addresses. When
instrument drivers support non-sequential logical addresses, instruments
that consist of non-sequentia card sets must be created using the
user-defined commander/servant hierarchy table. There must be an entry in
thetablefor every card in the instrument card set.

The User-Defined  User-defined commander/servant hierarchies and secondary GPIB addresses
Commander/Servant are specified with acommander/servant hierarchy table
Hierarchy Table created in the command module. Thetableis created as follows:

1. Table space in the command modul€' s non-volatile user RAM is
made available by allocating a segment of RAM with the command:

DIAGnostic:NRAM:CREate <size>

2. Reset the command module. NRAM is created during the boot-up
process:

DIAGnostic:BOOT:WARM

3. Thelocation (starting address) of the tablein RAM is determined
with the command:

DIAGnostic:NRAM:ADDRess?

4. Dataisdownloaded into the table with the command:
DIAGnostic:DOWNIoad <address>, <data>

5. Thetableislinked to the appropriate agorithm in the command
modul e processor with the command:

VXI:CONFigure:CTABIle <address>
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Table Format

The format of the commander/servant hierarchy tableis shown in Table 2-5.

Table 2-5. Commander/Servant Hierarchy Table Format

Valid Flag/
Number of Modules
Laddr Cmdr Laddr Sec Addr
Laddr Cmdr Laddr Sec Addr
Laddr Cmdr Laddr Sec Addr

Thetable parameters are:

Valid Flag (1/0) 1 indicatesthe tableisvalid and the modules
should be configured accordingly. O (zero) will cause an error
message (Error 38). Valid Flag is part of the table header and is
represented by the upper eight bits of the header word.

Number of Modules (1 - 254) isthe number of entriesin the table.
Number of Modulesis part of the table header and is represented by
the lower eight bits of the header word.

Laddr isthelogical address of the module which is assigned a new
commander or new secondary GPIB address. Field is oneword.

Cmdr Laddr isthelogical address of the commander to which the
module specified by Laddr isassigned. If -1is specified, the
moduleis not assigned to a commander. Field isone word.

Sec Addr (1 - 30) isthe secondary GPIB address assigned to the

module specified by Laddr. If -1 isspecified, the secondary address
isassigned by default. Field isoneword.

Determining the  The commander/servant hierarchy table has a one word header and three one
Table Size wordfields. Theamount of RAM allocated with DIAGnostic:NRAM:CREate is
specified in bytes. Since oneword istwo bytes, the amount of RAM to

alocateis computed as:

2 + 6(N)

where N is the number of modulesto be configured. For example, to assign
three modules to a particular commander, the table size would be:

2 + 6(3) = 20 bytes

DIAGnostic:NRAM:CREate would be executed as:

OUTPUT @E1406;"DIAG:NRAM:CRE 20"
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Data Format

CAUTION

Data can be sent to the commander/servant hierarchy table in any convenient
format, aslong as the binary dataiis preserved. Thiscan be accomplished using
DIAGnostic:PEEK? and DIAGnostic:POKE, by reading the datainto avariable
in the computer and then downloading the data to the table using the Arbitrary
Block Program Dataformat, and so forth. Inthefollowing example, thisis
accomplished by reading the datainto 16 bit integer variablesin the computer
and then downloading the data to the table using the ANSI/IEEE 488.2-1987
Arbitrary Block Program Dataformat. More information on the Arbitrary
Block Program format can be found on page 121 of this manud and in the
ANS/IEEE 488.2-1987 document.

The table header is sent as asingle 16-bit word which must contain the
Valid Flag and the number of modulesinvolved. For avalid table, the
header is 256 plusthe number of modules. For example, to indicate a
valid table with seven entries, the header is 263 (256 + 7 = 263).

When downloading data into the commander/servant hierarchy
table, DIAGnostic:DOWNIoad does not deter mineif thetableis
large enough to storethe data. If theamount of data sent by
DIAGnostic:DOWNIload is greater than the (table) space allocated
by DIAGnostic:NRAM:CREate, system errorswill occur. You can
recover from these errorsby executing DIAGnostic:BOOT:COLD,
or by pressingthe" Ctrl-R" keyson an RS-232 terminal while
cycling mainframe power.

Chapter 2

Configuring the Agilent E1406A Command Module 41



Example: Assigning a Thefollowing program assigns secondary GPIB address 01 to the Agilent
Secondary GPIB  E1411B 5¥%2-Digit Multimeter at logical address 25. The program notes
Address each of the steps used to create and load the table.
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220
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260
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280
290
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310
320

330
340

IAssign an 1/O path and allocate a variable to store commander/servant
Ihierarchy data to be downloaded to the command module.

ASSIGN @E1406 TO 70900;EOL CHR$(10) END
INTEGER Cs_hier(1:4)

IAllocate a segment of non-volatile user RAM on the command module
Ito store the commander/servant hierarchy table.

OUTPUT @E1406;"DIAG:NRAM:CRE 8"
I

IRestart the system instrument to allocate the user RAM. Wait for the
Irestart to complete before continuing.

OUTPUT @E1406;"DIAG:BOOT"
ON TIMEOUT 7,.1 GOTO Complete
Complete: B=SPOLL(70900)

OFF TIMEOUT 7
!
IReturn the starting address of the table in non-volatile user RAM.

OUTPUT @E1406;"DIAG:NRAM:ADDR?"

ENTER @E1406;A
I

IDownload the following: the table is valid and one module is being
lassigned a secondary address, the logical address of the module is 25,
lits commander’s logical address is 0, the secondary address is 01.

DATA 257,25,0,1
READ Cs_hier(*)
OUTPUT @E1406 USING "#,3(K)";"DIAG:DOWN ";A;" #0"

OUTPUT @E1406 USING "W";Cs_hier(*)
!
ILink the commander/servant hierarchy table to the appropriate algorithm.

OUTPUT @E1406;"VXI:CONF:CTAB "A
!
IRestart the system instrument to set the user-defined configuration.

OUTPUT @E1406;"DIAG:BOOT"
END
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Comments * Thefollowing errors are associated with the commander/servant
hierarchy table:

ERROR 12: INVALID UDEF COMMANDER LADD
This error occurs when the user-defined commander logical
address specified in the table (Cmdr Laddr) is not avalid
commander. Either the commander does not exist, or it isnot a
message-based device.

ERROR 14: INVALID UDEF SECONDARY ADDRESS
This error occurs when the user-defined secondary address
(Sec Addr) isinvalid in the commander/servant hierarchy table.
Valid secondary addressesare -1, 1 - 30. The error also occurs if
the device to which the secondary addressis assigned is outside
the servant area of the command module.

ERROR 15: DUPLICATE SECONDARY ADDRESS
This error occurs when the same secondary addressis specified for
more than one module in the commander/servant hierarchy table.

ERROR 18: INVALID COMMANDER LADD
This error occurs when the commander specified in the
user-defined commander/servant hierarchy table is not avalid
message-based commander, or the device does not exist.

ERROR 37: INVALID UDEF CNFG TABLE
This error occurs when the user-defined commander/servant
hierarchy table is not true (valid flag does not equal 1).

ERROR 38: INVALID UDEF CNFG TABLE DATA
This error occurs when there are O or greater than 254 entriesin
the user-defined commander/servant hierarchy table.

* The secondary GPIB addresses (and/or commanders) assigned by the
commander/servant hierarchy table are used by the system until
DIAGnostic:BOOT:COLD or VXI:CONFigure:CTABIle 0 isexecuted.
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A24/A32 Address Mapping

During the configuration sequence, the resource manager reads each

FFFFFF

E00000

C00000

BOO00O
520000

500000

400000

200000

000000

AZ24
Address
Space
E1406A
7 Mbytes
RAM

Accessed at
These Addresses

- E1406A
256 Kbytes
(size=131072)

Accessed at
These Addresses

2 Mbytes
ROM

E1406A

RAM Module
7 Mbytes
Non—RAM Module
1 Mbyte
7777777777 1 Mbyte
Non—RAM
2 F%bytes Module
RAM
Module

E1406A F2-2

Figure 2-2. A24/A32 Address Mapping Concept

V Xlbus device' s 1D Register to determine if the device requires a block of
A24 or A32 addresses. Figure 2-2 shows the address mapping concept.

A24/A32 Address  Theresource manager allocates A24 and A32 addresses as follows:

Allocation

The top and bottom 2 MB of A24 addresses are used by the
command module for its own RAM and ROM.

V XIbus modules are allocated addresses from the bottom of the

address space up.

The order of address allocation is based on the number of addresses
required (memory size) and the logical address. Moduleswith the
largest amount of memory are alocated addresses first. Modules
with the same amount of memory are allocated addresses beginning

with the lowest logical address.

Thetop 2 MB of A24 addresses (used internally by the command
module RAM) can be alocated. However, the command module
cannot access those addresses on the other device.

An address all ocation table can be used to reserve blocks of
A24/A 32 addresses for VMEbus devices. Thistableisalso used to
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assign addresses other than the default addresses assigned by the
resource manager.

* A24 address space is 16 MB and A32 address spaceis4 GB. The
command modul e does not have A32 address lines and cannot access
A32 address space. However, it will alocate A32 address space for
devices which can accessit. A32 memory allocation issimilar to
A24 memory allocation.

* A32 address space is 0000000016 through FFFFFFFF16.

Allocating Address  Theresource manager (command modul€) has no way to determine when
Space for VMEbus VMEbus devices have beeninstalled in the system. Asaresult, the
Devices resource manager allocates addresses to V XIbus A24/A32 devices rather
than to VMEDus devices,

There are two ways to prevent addresses intended for aVMEbus device
from being assigned to VXIbus devices. Thefirst method is described
below. The second method uses an address allocation table to "reserve” a
block of addresses. The table used for thisis described in the section

“ Reserving A24/A32 Address Space” beginning on page 48.

Allocating Address Space for VMEbus Devices: Method 1

1. Configureand install all modules (except VMEbus devices) in the
Agilent 75000 Series C Mainframe. This processis described in the
C-Size VXlbus Systems Configuration Guide.

2. Turn on the mainframe and note section 6 of the resource manager’s
configuration sequence (Figure 2-3).

Given the starting (offset) A24 addresses assigned to the devices and
the size of each device’' s memory (converted to hexadecimal), the
A24 addresses not allocated can be determined. For example, in
Figure 2-3, the highest offset is 24000016 with a size of 2000016
(131,072 bytes converted to hexadecimal). Thus, for this system,
A24 addresses from 26000016 to DFFFFF16 are available to VMEbus
devices.

Note In systemsthat include VX1-MX| extenders you should use atable to tell
the resource manager where your A24/A32 VMEbus memory islocated.
The resource manager cannot find VM Ebus memory without this table.
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Sequence

}

1

Display

Explanation

Testing ROM
Testing 512 KB RAM
Passed
Testing CPU
CPU Self Test Passed
Non-volatile Ram Contents Lost
GPIB address: 09
Talk/Listen
command module ladd =0
command module servant area = 255

The Agilent E1406A operating system
performs a series of self-tests and clears its
volatile RAM. The command module’s
GPIB address, logical address, and servant
area (based on the switch settings) are
reported.

Command Module VMEbus timeout -- ENABLED

The resource manager identifies the status
of the command module VMEbus timeout.
This must be ENABLED for systems without
VXlbus extenders (Agilent EL406A
Command Module GPIB switch #5 = 0).

Searching for static devices in mainframe 0
SC device at ladd 0 in slot 0
SC device at ladd 8 in slot ?
SC device in ladd 16 in slot 8
Searching for dynamic devices in mainframe 0
DC device in slot 3 moved to ladd 24, block size = 1

The resource manager identifies all
statically configured modules, and then
locates and configures all dynamically
configurable modules.

Searching for pseudo devices

Pseudo devices are instruments such as
IBASIC.

Configuring Commander/Servant hierarchy
ladd = 0, cmdr ladd = -1
ladd = 8, cmdr ladd =0
ladd = 16, cmdr ladd = 0
ladd = 24, cmdr ladd = 0
ladd = 32, cmdr ladd = 24
ladd = 64, cmdr ladd = 24
Validating Commander/Servant hierarchy
Commander ladd 24 granted device ladd 32
Commander ladd 24 granted device ladd 64

The resource manager establishes the
VXlbus system’s commander/servant
hierarchies based on the commander’s
servant area and the servant’s logical
address.

Mapping A24 Memory
ladd O, offset = 00200000H, size = 131,072 (bytes)
ladd 24, offset = 00220000H, size = 131,072 (bytes)
ladd 64, offset = 00240000H, size = 131,072 (bytes)
Mapping A32 memory in mainframe 0

The resource manager allocates A24
addresses to access the memory located on
the modules at logical addresses 0, 24, and
64. The offset is specified in hexadecimal
and the size is specified in bytes. In this
system, there are no A32 devices.

Configuring VME interrupts
VME interrupt line 1 assigned to ladd 0, handler ID 1
VME interrupt line 2 assigned to ladd 24, handler ID 1
VME interrupt line 3 assigned to ladd 64, handler ID 1
VME interrupt line 4 - no handler assigned
VME interrupt line 5 - no handler assigned
VME interrupt line 6 - no handler assigned
VME interrupt line 7 - no handler assigned

The resource manager allocates interrupt
lines to itself and to the other interrupt
handlers in the system.

SYSTEM INSTALLED AT SECONDARY ADDR 0
VOLTMTR INSTALLED AT SECONDARY ADDR 1
SWITCH INSTALLED AT SECONDARY ADDR 2
MBinstr INSTALLED AT SECONDARY ADDR 3
SYSTEM instrument started

BNO issued to ladd 24, BNO response = FFFE

Opening GPIB access for message-based device at sec addr 03

Figure 2-3. Resource Manager Configuration Without Extenders

The resource manager identifies the
secondary GPIB addresses used in the
system, starts the system instrument (i.e.,
command module), issues the Begin Normal
Operation (BNO) command to its direct
message based servant, and opens GPIB
access to the module at secondary GPIB
address 03.
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}

1

.

Sequence

Display

Explanation

Testing ROM
Testing 512 KB RAM
Passed
Testing CPU
CPU Self Test Passed
Non-volatile Ram Contents Lost
GPIB address: 09
Talk/Listen
command module ladd =0
command module servant area = 255

The Agilent E1406A operating system performs a
series of self-tests and clears its volatile RAM.
The command module’s GPIB address, logical
address, and servant area (based on the switch
settings) are reported.

Command Module VMEbus timeout -- DISABLED

The resource manager identifies the status of the
command module VMEbus timeout. This must be
DISABLED for systems without VXIbus extenders
(E1406A Command Module GPIB switch #5 = 0).

Searching for static devices in mainframe 0

SC device at ladd 0 in slot 0

SC device at ladd 8 in slot ?

SC device in ladd 16 in slot 8

SC device at ladd 127 in slot 5 -- VXIbus extender
Searching for static devices on interconnect bus 127

SC device at ladd 128 in slot 0 -- VXIbus extender
Searching for static devices in mainframe 128

SC device at ladd 144 in slot 7
Searching for dynamic devices in mainframe 128

DC device in slot 3 moved to ladd 136, block size =1
VXIlbus extender 128 Ladd window range: 128 to 159, INWARD
VXIlbus extender 127 Ladd window range: 128 to 159, OUTWARD
Searching for dynamic devices in mainframe 0

DC device in slot 3 moved to ladd 24, block size = 1

The resource manager identifies all statically
configured modules, and then locates and
configures all dynamically configurable modules.

Searching for pseudo devices

Pseudo devices are instruments such as IBASIC.

Configuring Commander/Servant hierarchy
ladd = 0, cmdr ladd = -1
ladd = 8, cmdr ladd = 0
ladd = 16, cmdr ladd =0
ladd = 24, cmdr ladd =0
ladd = 136, cmdr ladd = 0
ladd = 144, cmdr ladd = 0
Validating Commander/Servant hierarchy
Commander ladd 24 granted device ladd 32
Commander ladd 24 granted device ladd 64

The resource manager establishes the VXlbus
system’s commander/servant hierarchies based on
the commander’s servant area and the servant's
logical address.

Mapping A24 Memory
Searching for A24 memory in mainframe 128
VXlbus extender 128 A24 window range: 00000000 to 00OFFFFFF, OUTWARD
VXIlbus extender 127 A24 window range: 00000000 to 00OFFFFFF, INWARD
Searching for A24 memory in mainframe 0

ladd 0, offset = 00200000H, size = 131,072 (bytes)
Mapping A32 memory
Searching for A32 memory in mainframe 128
VXIlbus extender 128 A32 window range: 00000000 to FFFFFFFF, OUTWARD
VXIlbus extender 127 A32 window range: 00000000 to FFFFFFFF, INWARD
Searching for A32 memory in mainframe 0

The resource manager allocates A24 addresses to
access the memory located on the modules at
logical addresses 0, 24, and 64. The offset is
specified in hexadecimal and the size is specified
in bytes. In this system, there are no A32 devices.

Configuring VME interrupts

VME interrupt line 1 assigned to ladd 0, handler ID 1

VME interrupt line 2 assigned to ladd 24, handler ID 1

VME interrupt line 3 assigned to ladd 64, handler ID 1

VME interrupt line 4 - no handler assigned

VME interrupt line 5 - no handler assigned

VME interrupt line 6 - no handler assigned

VME interrupt line 7 - no handler assigned
VXIlbus extender 128 interrupts: 1-OUT 2-DIS 3-DIS 4-DIS 5-DIS 6-DIS 7-DIS
VXIlbus extender 128 interrupts: 1-IN  2-DIS 3-DIS 4-DIS 5-DIS 6-DIS 7-DIS

The resource manager allocates interrupt lines to
itself and to the other interrupt handlers in the
system.

SYSTEM INSTALLED AT SECONDARY ADDR 0

VOLTMTR INSTALLED AT SECONDARY ADDR 1

SWITCH INSTALLED AT SECONDARY ADDR 2

MBinstr INSTALLED AT SECONDARY ADDR 3

SYSTEM instrument started

BNO issued to ladd 24, BNO response = FFFE

Opening GPIB access for message based device at sec addr 03

The resource manager identifies the secondary
GPIB addresses used in the system, starts the
system instrument (i.e., command module), issues
the Begin Normal Operation (BNO) command to its
direct message based servant, and opens GPIB
access to the module at secondary GPIB address
03.

Figure 2-4. Resource Manager Configuration With Extenders

J

Chapter 2

Configuring the Agilent E1406A Command Module 47



Reserving A24/A32 Aspreviously mentioned, the resource manager cannot determine when
Address Space VMEdeviceshavebeeninstalledinthesystem. To prevent the resource
manager from allocating A24/A32 addresses intended for VME devices to
V Xlbus devices, the address allocation table is used. The A24/A32 address
alocation tableis also used to assign different addresses to V X1bus devices
other than those (default) addresses assigned by the resource manager

during power-on.

The A24/A32 Address The A24/A32 address allocation table is creasted and stored in the command

Allocation Table moduleasfollows:

1. Table space in the command modul€ s non-volatile user RAM is
made available by allocating a segment of RAM with the command:

DIAGnostic:NRAM:CREate <size>

2. Reset the command module. NRAM is created during the boot-up

Process:

DIAGnostic:BOOT:WARM

3. Thelocation (starting address) of the tablein RAM is determined

with the command:

DIAGnostic:NRAM:ADDRess?

4. Dataisdownloaded into the table with the command:
DIAGnostic:DOWNIoad <address>, <data>

5. Thetableislinked to the appropriate agorithm in the command

modul e processor with the command:
VXI:CONFigure:MTABIe <address>

Table Format Theformat of the A24/A32 address allocation table is shown in Table 2-6.

Table 2-6. A24/A32 Address Allocation Table Format

Table Format

Valid Flag/
Number of Records

Address Record #1

Memory Record
Format

Laddr

Frame ID| Addr space

Address Record #2

Address Record N

Base addr

Memory size
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Thetable parameters are:

* Valid Flag (0/1) 1 (one) indicatesthetableisvalid and the
addresses reserved accordingly. O (zero) will cause an error message
(Error 43). Valid Flagis part of the table header and is represented
by the upper eight bits of the header word.

* Number of Records isthe number of address recordsin the table.
Y ou must have one record for each VMEbus or V X1bus device for
which memory isreserved. Number of Records is part of the table
header and is represented by the lower eight bits of the header word.

* Laddr isthelogical address of the VXIbus device for which
A24/A32 addresses arereserved. -1 specifiesaVMEbus device.
Field is one word.

* Addr space (24]32) isthe address space being reserved.
24 specifies A24 addresses are being reserved. 32 specifies
A32 addresses are being reserved. Field is oneword.

* FramelD (0-255) isthelogical address of the dot O devicefor the
mai nframe containing the VMEbus memory block (8-bit byte). This
field must be included.

« Baseaddr (0to2°*1/ 0 to 2%%-1) isthe starting address (offset)
of the A24 or A32 addressesto bereserved. Field istwo words
(4 bytes) and is specified in decimal.

* Memory size(1to 2241/ 110 232-1) is the amount of memory for
which addresses must bereserved. Thisfield must be specified but

isignored if aVXIbus A24/A32 deviceis specified (Laddr). Field
istwo words (4 bytes) and is specified in decimal.

Determining the  The A24/A32 address allocation table has a one word header, the first two
Table Size entriesinthe addressrecord are one word each, and the second two entries
aretwo words each. The amount of RAM allocated with
DIAGnostic:NRAM:CREate is specified in bytes. Since one word istwo
bytes, the amount of RAM to allocate is computed as:

2 + 12(N)

where 2 isthe two byte header, 12 isthe number of bytes per address record
(2+2+4+4), and N isthe number of address records. For example, to reserve
A24 addresses for two VM Ebus devices, the table size would be:

2 + 12(2) = 26 bytes. DIAGnostic:NRAM:CREate would be executed as:

OUTPUT @E1406;"DIAG:NRAM:CRE 26"
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Data Format Datacan be sent to the A24/A32 address allocation table in any convenient
format, as long asthe binary datais preserved. This can be accomplished
using DIAGnostic:PEEK? and DIAGnostic:POKE, by reading the datainto a
variablein the computer and then downloading the data to the table using
the Arbitrary Block Program Data format, and so forth. In the next
example, thisis accomplished by reading the datainto 16-bit integer
variables in the computer and then downl oading the data to the table using
the ANSI/IEEE 488.2-1987 Arbitrary Block Program Dataformat. More
information on the Arbitrary Block Program format can be found on
page 121 of this manual and in the ANSI/IEEE 488.2-1987 document.

The Table Header Thetable header is sent as asingle 16-bit word which must contain the
Vaid Flag and the number of addressrecords. For avalid table, the
header is 256 plusthe number of records. For example, to indicate a
valid table with two records, the header is 258 (256 + 2).

CAUTION When downloading data into the A24/A32 addr ess allocation
table, DIAGnostic:DOWNIoad does not deter mineif thetableis
large enough to storethe data. If theamount of data sent by
DIAGnostic:DOWNIload is greater than the (table) space allocated
by DIAGnostic:NRAM:CREate, system errorswill occur. You can
recover from these errorsby executing DIAGnostic:BOOT:COLD
or by pressingthe" Ctrl-R" keyson an RS-232 terminal while
cycling mainframe power.
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Example: Reserving Thefollowing program reserves ablock of A24 addresses for aVMEbus
A24 Addresses for device. The program assumes the device has been configured with a
a VMEbus Device starting A24 address of 30000016 and a size of 8000016.

Again, this procedureis used when you want to r eserve a specific block
of A24/A32 addressesfor a VM Ebus device, or when you want to assign
addressesto a VXlbusdevicethat are different from those assigned by

the resour ce manager.

10 !Assign I/O path and allocate variable to store A24/A32 memory
20 lallocation data to be downloaded to the command module.

30 ASSIGN @E1406 TO 70900;EOL CHR$(10) END

40 INTEGER Mem_alloc(1:7)

50 !
60 !Allocate a segment of non-volatile user RAM on the command
70 !'module to store the A24/A32 memory allocation table.

80 OUTPUT @E1406;"'DIAG:NRAM:CRE 14"

9 !
100 !Restart the system instrument to allocate the user RAM. Wait for the
110 Irestart to complete before continuing.

120 OUTPUT @E1406;"DIAG:BOOT:WARM"
130 ON TIMEOUT 7,.1 GOTO Complete

140 Complete: B=SPOLL(70900)

150 OFF TIMEOUT 7

160 !
170 IReturn the starting address of the table in non-volatile user RAM.

180 OUTPUT @E1406;"DIAG:NRAM:ADDR?"
190 ENTER @E1406;A

200 !

210 !'Download the following: the table is valid, there is one memory
220 !record: logical address is -1 (VME card), A24 address space (24)
230 !base address is 300000h (48,0), and memory size is 80000h (8,0).
240 !See Comments.

250 DATA 257,-1,24,48,0,8,0

260 READ Mem_alloc(*)

270 OUTPUT @E1406 USING "#,3(K)";"DIAG:DOWN ";A;" #0"
280 OUTPUT @E1406 USING "W";Mem_alloc(*)

290 !
300 !Link the A24/A32 memory allocation table to the appropriate algorithm.

310 OUTPUT @E1406;"VXI:CONF:MTAB ™A

320 !
330 !Restart the system instrument to set the user-defined configuration.

340 OUTPUT @E1406;"DIAG:BOOT:WARM"
350 END
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Comments

* To download the base address and memory size (line 270) they must

each be specified astwo 16-bit words (line 250). This can be
accomplished asfollows:

Memory Size: 30000016 = 0030 0000
1st word 2nd word
4810 010
Memory Size: 8000016 = 0008 0000
1st word 2nd word
810 010

* Thefollowing errors are associated with the A24/A 32 address

dlocation table:

ERROR 8: INACCESSIBLE A24 MEMORY
Thiserror occurs when al or part of an A24 device overlapsthe
top 2 MB or bottom 2 MB of the A24 address space. This space
becomes inaccessible to the command module.

ERROR 32: INACCESSIBLE A32 MEMORY
This error occurs when dl or part of an A32 device overlapsthe
top 500 MB or bottom 500 MB of the A32 address space.

ERROR 33: INVALID UDEF MEMORY BLOCK
Thiserror occurs when an invalid base address is specified, or
when the size of the memory exceeds the A24 or A32 address
space (given the base address specified).

ERROR 34: UDEF MEMORY BLOCK UNAVAILABLE
This error occurs when the memory block specified in the A24/A32
address all ocation table has aready been assigned. Also,ina
sysem with VXI-MXI extenders, A24/A32 window restrictions
may force some addresses to be unavailable on agiven VMEbus.

ERROR 35: INVALID UDEF ADDRESS SPACE
This error occurs when the address space (Addr space) specified
inthetableis A24 and an A32 deviceisinstalled, or vice versa

ERROR 36: DUPLICATE UDEF MEMORY LADD
This error occurs when alogical address is specified more than
oncein the same A24/A32 address all ocation table. This does
not apply to VMEDbus devices (address = -1).

ERROR 43: INVALID UDEF MEM TABLE
This error occurs when the user-defined A24/A32 address
allocation tableis not true (valid flag does not equal 1).
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ERROR 44: INVALID UDEF MEM TABLE DATA
This error occurs when an invalid logical addressis specified in
the A24/A 32 address alocation table.

* The A24/A32 addresses reserved by the A24/A32 address all ocation
table are reserved within the system until DIAGnostic:BOOT:COLD
or VXI:CONFigure:MTABIe 0 isexecuted.

Interrupt Line Allocation

In aVXlbus system, communication and coordination between a
commander module and its servant modul &(s) is often achieved using the

V Xlbus backplane interrupt lines. During the configuration sequence, the
resource manager assigns interrupt lines to programmable interrupt handl er
modules and interrupter modules.

Both commanders and servants can be interrupt handlers and/or interrupters.
The command module which is a programmabl e interrupt handler, is not an
interrupter. Thus, in systems where the command module is a servant to
another commander, it communicates with the commander through its
Response and Data Low Registers (see the VXIbus System Specification).

The assignment and use of theinterrupt linesis described in Figure 2-5 and
with the information which follows.

Commander
(e.g. E1406A)

MBS* Commander

RBS*
Pl P|

* Modules which are not programmable interrupters must select the interrupt
line using the jumpers on the module.

MBS — Message Based Servant
RBS — Register Based Servant
Pl — Programmable Interrupter
(1) - Interrupt Line 1

(2) — Interrupt Line 2

Figure 2-5. Example of Interrupt Line Allocation
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Note the following regarding interrupt line allocation:

* Thereare saven V Xlbusbackplane interrupt lines. Astheresource
manager, the Agilent E1406A Commeand Module assigns itsdlf interrupt
line1 (default). Additiona interrupt lines (up to al seven) can be
assgned to the command module using the interrupt line dlocation table.
Interrupt lines not assigned to programmable handlers remain unassigned.

* Many Agilent modules have interrupt line 1 as their factory setting.
Thus, they are available for immediate use with the Agilent E1406A
Command Module.

* Commander modules which are programmable interrupt handlers are
assigned interrupt lines 2, 3, 4,...7; beginning with the commander
with the lowest logical address. Only one interrupt lineis assgned
per interrupt handler.

* Servant modules which are programmable interrupt handlers are dso
assigned interrupt lines, beginning with the servant with the lowest
logicd address. Only oneinterrupt lineis assigned per interrupt handler.

* Servant modules which are programmable interrupters are assigned
the sameinterrupt line assigned to their commander.

* For modules which are not programmable, the interrupt line is
selected using jumpers on the modules. Theinterrupt line allocation
tableis used to tell the command module which line was selected.

User-Defined Theinterrupt line allocation table alows you to assign additional interrupt
Interrupt Line lines to a specific handler, reserve interrupt lines for non-programmable
. interrupt handlers and interrupters, and assign linesto VMEDbus devices.
Allocation Table "

The Interrupt Line  User-defined interrupt line all ocations are specified with an interrupt line
Allocation Table tablecreated in the command module. Thetableis created asfollows:

1. Table space in the command modul€ s non-volatile user RAM is
made available by allocating a segment of RAM with the command:

DIAGnostic:NRAM:CREate <size>

2. Reset the command module. NRAM is created during the boot-up process
DIAGnostic:BOOT:WARM

3. Thelocation (starting address) of the tablein RAM is determined
with the command:

DIAGnostic:NRAM:ADDRess?

4. Dataisdownloaded into the table with the command:
DIAGnostic:DOWNIoad <address>, <data>

5. Thetableislinked to the appropriate agorithm in the command
modul e processor with the command:

VXI:CONFigure:ITABle <address>
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Table Format Theformat of theinterrupt line table is shown in Table 2-7.

Table 2-7. Interrupt Line Allocation Table Format

Table Format Data Record Format
Valid Flag/ Intr Line
Number of Records
Data Record #1 Handler Laddr
Data Record #2 Number of Interrupters
. Intr #1 Laddr
. Intr #2 Laddr
Data Record #7 Intr M Laddr

Thetable parameters are:

* Valid Flag (1/0) 1 (one) indicatesthe tableisvalid and the modules
should be configured accordingly. O (zero) will cause an error
message (Error 41). Valid Flag is part of the table header and is
represented by the upper eight bits of the header word.

* Number of Records(1- 7) isthe number of datarecordsin the
table. A datarecord isrequired for each interrupt line assigned.
Number of Recordsis part of the table header and is represented by
the lower eight bits of the header word.

* Intr Line(1-7) istheinterrupt line to be assigned to the
programmeable interrupt handler or interrupter, or the line reserved
for anon-programmable interrupter/handler or VMEDbus device.
Field is one word.

* Handler Laddr isthelogical address of the programmable handler
which will handle interrupts on the line specified by Intr Line. If -1
is specified, theline isreserved and no handler is assigned. Thefield
isone word.

* Number of Interrupters isthe number of programmable
interrupters on the interrupt line specified by Intr Line. If Ois
specified, there are no programmable interrupters. This reservesthe
line for a non-programmabl e interrupter. Thefield is one word.

e Intr Laddr isthelogical address of the programmable interrupter
on the interrupt line specified. The logical address of each
programmable interrupter on the line must be specified.
Programmable interrupters can be assigned to interrupt lines with no
handler. Thisalows aprogrammable interrupter to have a
non-programmable interrupt handler handleitsinterrupts. |If
Number of InterruptersisO, Intr Laddr isnot specified.
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Determining the Theinterrupt line alocation table has a one word header and each data
Table Size record contains three words, plus one word for each programmable
interrupter logical address specified. The amount of RAM allocated with
DIAGnostic:NRAM:CREate is specified in bytes. Since one word istwo
bytes, the amount of RAM to allocate is computed as:

N
2+6(N) +2 > M
0

where 2 isthe two byte header, 6 isthe number of bytes/datarecord, N is
the number of datarecords (for example, interrupt lines) and M isthe
number of programmable interrupters per datarecord. For example, to
create atable for the following:

— oneinterrupt handler

— two interrupt lines

— oneinterrupter on one line, three interrupters on second line
the table size would be:
2 +6(2) + 2(4) = 22 bytes
| |

(2 records) (4 interrupters)

DIAGnostic:NRAM:CREate would be executed as:

OUTPUT @E1406;"DIAG:NRAM:CRE 22"

Note When assigning an additional interrupt line to an interrupt handler, you
must specify each line. Otherwise, the table will overwritetheline
currently assigned, giving the handler only one line. For example, if the
resource manager assigns interrupt line 2 to a handler and you want to also
assign line 3 to the handler, lines 2 and 3 must be specified in the table. See
“ Example: Assigning an Interrupt Line” on page 57.

Data Format Datacan be sent to the interrupt line alocation table in any convenient
format, as long asthe binary datais preserved. This can be accomplished
using DIAGnostic:PEEK? and DIAGnostic:POKE, by reading the datainto a
variablein the computer and then downloading the data to the table using
the Arbitrary Block Program Data format, and so forth. In the following
example, thisis accomplished by reading the datainto 16 hit integer
variables in the computer and then downl oading the data to the table using
the ANSI/IEEE 488.2-1987 Arbitrary Block Program Dataformat. More
information on the Arbitrary Block Program format can be found on
page 121 of this manual and in the ANS/IEEE 488.2-1987 document.
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CAUTION

Example: Assigning
an Interrupt Line

The table header is sent as asingle 16-bit word which must contain the
Vaid Flag and the number of datarecords. For avalid table, the header is
256 plusthe number of datarecords. For example, to indicate avalid
table with one data record, the header is 257 (256 + 1 = 257).

When downloading data into the interrupt line allocation table,
DIAGnostic:DOWNIload does not determineif thetableislarge
enough to storethe data. If the amount of data sent by
DIAGnostic:DOWNIload is greater than the (table) space allocated
by DIAGnostic:NRAM:CREate, system errorswill occur. You can
recover from these errorsby executing DIAGnostic:BOOT:COLD,
or by pressingthe" Ctrl-R" keyson an RS-232 terminal while
cycling mainframe power .

The following example shows how an additional interrupt lineis assigned to
a programmable interrupt handler and reserved for a non-programmable
interrupter (Figure 2-6).

Top Level Commander Logical Address = 0
E1406A Command Module Servant Area = 1-255

Logical Address = 64
Servant Pointer = 32

E1406A Command Module| Servant Area = 65-96
Assigned VXI Interrupt Line = 2

2

. Logical Address = 80
E1411B Multimeter VXI Interrupt Jumper = 3 !

Figure 2-6. Assigning an Additional Interrupt Line

The program assumes that a V X1bus system contains an Agilent E1411B
5¥>-Digit Multimeter that isa servant to asecond Agilent E1406A Command
Moduleat logical address64. Sincethe command moduleisthe only other
commander and is a programmable interrupt handler, it is assgned interrupt
line 2 by the resource manager. The E1411B, however, hasitsinterrupt jumper
set for line 3. For the multimeter to communicate with the command module,
the command module must a so be assigned to handle interrupt line 3.
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10
20

30
40

50
60
70

80

90
100
110

120
130
140
150

160
170

180
190

200
210
220
230

240
250
260
270
280

290
300

310

320
330

340
350

Comments

IAssign an 1/O path and allocate a variable to store interrupt line
Idata to be downloaded to the command module.

ASSIGN @E1406 TO 70900;EOL CHR$(10) END
INTEGER Intr_line(1:7)

IAllocate a segment of non-volatile user RAM on the command module
Ito store the interrupt line table (2 data records, no interrupters).

OUTPUT @E1406;"DIAG:NRAM:CRE 14"
I

IRestart the system instrument to define the user RAM. Wait for the
Irestart to complete before continuing.

OUTPUT @E1406;"DIAG:BOOT"

ON TIMEOUT 7,.1 GOTO Complete

Complete: B=SPOLL(70900)

OFF TIMEOUT 7

|

iReturn the starting address of the non-volatile user RAM.
OUTPUT @E1406;"DIAG:NRAM:ADDR?"

ENTER @E1406;A

IDownload the following: the table is valid - there are two data records.
linterrupt line 3 (and line 2) is assigned to the handler at logical address 64.
IThere are no programmable interrupters on either line.

DATA 258,2,64,0

DATA 3,64,0

READ Intr_line(*)

OUTPUT @E1406 USING "#,3(K)";"DIAG:DOWN ";A;" #0"

OUTPUT @E1406 USING "W";Intr_line(*)
!
ILink the interrupt line table to the appropriate algorithm.

OUTPUT @E1406;"VXI:CONF:ITAB ™A

|

iRestart the system instrument to set the user-defined configuration.
OUTPUT @E1406;"DIAG:BOOT"

END

 Although interrupt line 2 was assigned to the command module at
logical address 64 by the resource manager, the line must be
"re-assigned” when line 3isassigned. Otherwise, line 3 will be
assigned in place of line 2.

* Theinterrupt lines assigned by the interrupt line table are used by the
system until DIAGnostic:BOOT:COLD is executed.

* When using multiple command modules, GPIB cables must be
connected from the slot 0 command modul e, to each command
modulein the system.
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* Inthisprogram, the command module at logical address 64 has a

primary GPIB address of 08. It has a servant pointer setting of 32,
thusits servant areais from logical address 65 to logical address 96.
If the Agilent E1411B multimeter has alogical address of 80, its
secondary GPIB addressis 10. Thus, when programming this
multimeter, its GPIB addressis:

OUTPUT 70810;"....

When programming this command module, its GPIB addressis:
OUTPUT 70800;"...

The following errors are associated with the Interrupt Line
Allocation table:

ERROR 24: INTERRUPT LINE UNAVAILABLE
This error occurs when an interrupt line assigned by the
user-defined interrupt line allocation table is not available.
Either the line has already been assigned or has been reserved.
Thiserror aso occursif the line being assigned to an interrupter
isnot handled by the interrupter’ s commander.

ERROR 25: INVALID UDEF HANDLER
This error occurs when the logical address specified in the
user-defined interrupt line allocation table for the interrupt
handler (Handler Laddr) isadevice that is not avalid interrupt
handler.

ERROR 26: INVALID UDEF INTERRUPTER
This error occurs when the logical address specified in the
user-defined interrupt line alocation table for the interrupter
(Intr # Laddr) isadevice that is not avalid interrupter.

ERROR 41: INVALID UDEF INTR TABLE
This error occurs when the user-defined interrupt line allocation
tableis not true (valid flag does not equal 1).

ERROR 42: INVALID UDEF INTR TABLE DATA
This error occurs when the user-defined interrupt line allocation
table hasinvalid data; the number of records and/or the interrupt
line specified islessthan 1 or greater than 7, or thereisan
invalid interrupt handler and/or interrupter logical address (valid
addresses are 0 to 255).

* Theinterrupts assigned by the interrupt line alocation table are used by

the system until DIAGnostic:BOOT:COLD or VXI:CONFigure:ITABle 0
is executed.
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Starting System Operation

The resource manager completes the configuration sequence by issuing the
"Begin Normal Operation” (BNO) command to al top level commanders
and to each of its direct message based servants. BNO is not sent to register
based modules. The module receiving BNO responds by writing its status
to the Data L ow Register which isread by the resource manager. More
information on BNO and on the Data L ow Register can be found in the
VXIbus System Specification.

If the command module isin a system where it is not the resource manager,
it sends BNO to each of its message based servants once it receives BNO
from its commander.

VXI SYSFAIL* Line

One of the sgnals on the VXI backplaneis SY SFAIL*. Thissigna isintended
to indicate that some V XI module in the system hasfailed. During power-on
or rebooting the Agilent E1406A, V XI modules may briefly generate the
SYSFAIL* signal. VXI modulesthat fail to operate may continue to generate
SYSFAIL* after the power-on period asan indication of the failure. Similarly,
modules that fail during operation of the system may aso generate SY SFAIL*
when the failure occurs,

If the Agilent E1406A Command Module detects the SY SFAIL* after the
power-on period, it will automatically reboot. When this occurs, the
command module will not enable communication with any of the VXI
modulesin the system. Thisis because the Agilent E1406A cannot
determine which VX1 module hasfailed. Also, if IBASIC isinstaled, it
will be disabled. Only the System instrument will be enabled. This
behavior isintended to guarantee that you will recognize that a failure has
occurred.

If this situation occurs, the SYSTem:ERRor? query will return the

Error +2129, "Warni ng, Sysfail detected".

To restore normal operation of the Agilent E1I406A Command Module, you
must determine which VX1 module has failed and removeit from the
system. After removing the failed module and cycling power on your V XI
mainframe, your Agilent E1406A Command Module will work normally.
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Chapter 3
Using the Display Terminal Interface

About This Chapter

This chapter shows you how to use the E1406A
Command Modul€ s display terminal interface to
operate instruments in a C-Size mainframe when
the Flash ROMS Run/Load switch is set to its
"Run" position. The instruments (including the
System instrument) are disabled when the Flash
ROMS Run/Load switch isin the "Load" position.

In this position, a special Loader instrument is present, and will let you
download drivers or a new operating system to Flash ROM. The terminal
interface uses the built-in RS-232 port and/or the optional Agilent E1324A
RS-232C/422 Terminal Interface for Command Modules to provide a front
panel for C-size V XIbus systems.

The main sections of this chapter include:

e Termina InterfaceFeatures. . ........................ Page 62
e Using Display Termina Menus. . ..................... Page 62
e ExecutingCommands . .............. ... Page 76
* General Key Descriptions .. .......ooiiiiiiii. Page 77
e Using Supported Terminals. . ........................ Page 79
e UsingOther Terminals. .. ............ ... i, Page 82
e InCaseof Difficulty ........... ... ... ... .. ... Page 86
* System Instrument/Switchbox Menus. .. ............... Page 87

Note This chapter discusses using the display terminal interface. It assumesyou
have aready connected your terminal and configured it to communicate
with the command module. For information on connecting and configuring
your terminal, see the C-Sze VXlbus Systems Configuration Guide.
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Terminal Interface Features

Figure 3-1 shows atypica terminal interface display with its function labels
across the bottom of the screen. The first five function keys (f1 through f5)
select instrument menu choices. Function keys 6 through 8 provide menu
control and access to utility functions. Thetutorialsin this chapter show
how to use most of the menu control and utility function keys. See

“ General Key Descriptions’” on page 77 for a complete description of each
of these key functions.

\

VOLTMTR_8:

+9 ., 98AABAE +A37T
+Z.119864E-A81
+5 . 274897E-A81
+5 . 595874E-A81
+4 . 523773E-A81
+6 . 446466E-A81

meas-uolt?

+9 . 9A8ABAE +A37
meas-volt?

+9 . 998HBAE +A37
meas-volt?
+1.953125E-863
meas-uolt?

+2 .847318E+888
abcdef

meas-voltiac?

neas - fres?_

SSSSCL

< £ £ £

-113, "Undef ined header"

\

Instrument

Text Output

Command Entry Line

Prompt Line
+3.621697E-AA3 V «— % Input Line

SMONITOR 2 UDC & UAC g OHM _ [e-BERRags TEMP &8 MORE g & UTILS

J

1. Example screens are from the AdvancelLink terminal emulator.

2. Later screen examples are shown compressed (only 4 lines high)
and may show only part of the screen width.

Figure 3-1. Typical Terminal Interface Display

Using Display Terminal Menus

A System instrument menu and a variety of other instrument menus
(depending on the instruments in the command module servant area) are
available from the terminal interface. These menus incorporate the most
used functions but do not provide access to the complete functionality of an
instrument. If aparticular function is not available from a menu, you can
type the corresponding common command or SCPI command string and
execute it from the termina interface. See “ Executing Commands’ on
page 76 for more information.
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How Instruments
Appear in the Menu

Note

Multiple Command

Modules

When you select an instrument, you are assigning the terminal interface to
that instrument. This means that any menu operations, commands executed
or recalled, errors displayed, and so forth 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.

Instruments in the terminal interface menu are register-based devices which
arein the servant area of the command module. M essage-based devices,
or register-based devices outside the command modul€'s servant area,
do not appear in the menu.

M essage-based instruments, which do not appear in insrument menus, can
be programmed using the SY STEM instrument menu. See*“ Using the
System Instrument Menu” on page 65.

In systems with multiple command modules, the instruments in the menu
depend on the command module whose RS-232 port is connected to the
terminal. To change menus (command modules):

1. Movethe RS-232 cable to the desired command module.

2. Pressthe "Ctrl-D" keys on an RS-232 terminal to guarantee that the
display terminal interface isin control of the terminal.

3. Type:

ST (followed by Return) for auto-identification of the terminal.
or
ST HP (followed by Return) for HP terminals - 700/94, 700/92,
26xX, 23xx
or
ST HP70043 (followed by Return) for the HP 700/43 terminal
or
ST VT100 (followed by Return) for VT100 emulators
or
ST VT220 (followed by Return) for VT220 emulators
or
ST WY SE30 (followed by Return) for WY -30 emulators
or
ST WY SES0 (followed by Return) for WY -50 emulators

This changes the menu to correspond to the instrumentsin the
servant area of the new command module.
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Display Terminal Following the power-on sequence or a system reset, the screen shows the
Menu Tutorial Select an instrunment menu (seeFigure3-2). Thismenu alowsyou
to select one of the instruments listed.

Select an instrument . _

] SYSTEM ZUOLTMTR & SWITCH g IBASIC Jealrads 2 [ :UTILS

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

Figure 3-2. "Select an Instrument” Menu

Figure 3-2 showsthe Sel ect an | nstr unment menu when the Flash
ROMS Run/Load switch on the front of the Agilent E1406A Command
Moduleisset to "Run". If thisswitchisinthe"Load" position, the
SYSTEM instrument entry will be replaced by LOADER and therest of the
instruments will disappear from the menu.

The menu select and menu control function keys (usually labeled 1 - 8 on
their key caps) are defined by eight function labels located 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 a displayed menu choice, press the function key (f1 - f5) which
corresponds to the function key label.

* When there are more than five menu choices, function key f6
becomes labded 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’s | ogical address,justtypethe
information and press Retur n (may be Enter on atermina emulator).

If you pressed the wrong menu key and do not want to enter the
reguested information, you can escape the input prompt and stay at
the same menu level by pressing ESC or PRV_MENU.

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. PressSEL_INST
toreturntothe Sel ect an | nstrunment menu (see next item).
Note that when you leave an instrument and return later, you return
to the same menu location you were a when you left. Any
information below the Text Output Areawill also be redisplayed
when you return.
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* 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 UTIL Skey (see
Figure 3-3). Refer to* General Key Descriptions’ on page 77 for
information onthe RCL _.... keysin this menu.

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

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

— SEL_INST returnsyoutothe Sel ect an | nstrunent
menu. SEL_INST isthe key under the UTIL Skey. You can
easily return to the Sel ect an | nst runent menu by
pressing f8 twice.

VOLTMTR_B:

PHMONITOR = UDC & UAC o OHM _[Je—isigsl TEMP 2 MORE g & UTILS

l

(IRST_INSTECLB_INSTe] = e~ ESRCL MENUSRCL_PREVGRCL_NEXTISEL_INST

VOLTMTR_B:

Figure 3-3. Accessing the Utility

Using the System  The System instrument menu allows you to:

Instrument Menu Read the command module GPIB address

Display logical address and instrument information
Configure the RS-232 port
Program message-based devices

Set the system clock and calendar
Reset the system

The menus on the following pages demonstrate how to do each of the above.
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Select an instrument._

1] SYSTEM ZJOLTMTR & SWITCH % IBASIC

SYSTEM_B:

IICONFIG? % HP-IB7? & RE—Z32 ¢ DEBUG

Typical GPIB address: +9
SCPI command used: e —
SYST.COMM:GPIB:ADDR?

Figure 3-4. Reading the Command Module GPIB Address
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Select an instrument . _

| SYSTEM ZVOLTMTR & SWITCH & IBASIC

SYSTEM_8:

SICONFIG? & HP-IB7? & RS-232 ;! DEBUG

SYSTEM_8:

g} LADDS 2 DEVICE & g |

SYSTEM_8:

+8, +8,+32, +248

[l LaDDS @ DEVICEE Jd |

sysgef @

Logical address of selected device

Instrument name

Y

I LaDDS Z DEVICE S, 2 4B

1Il l

+8,+8, +4895, +65344,-1, +8,REG,Al6 ,#iHABBAAAAA , tHABABBAAA , READY , """, """, """, "VOLTHMTR
INSTALLED AT SECONDARY ADDR

5 2 23 PRU_MENUE UTILS

GPIB secondary address

Note: See page 189 for a description of each field of instrument information.

al

Figure 3-5. Displaying Logical Addresses and System Instrument Information
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Select an instrument._

| SYSTEM ZUOLTMTR & SWITCH 5] IBASIC

SYSTEM_A:

IICONFIG? & HP-IB? & RE-23Z gl DEBUG

SYSTEM_BA:

8 _BAUD 2 PARITY & BITS g PACE JCEEENRNRICONTROL 2 MORE _{PRU_MENU: UTILS

Note: Configuration of the E1406A RS-232 port is covered in the C-Sze VXIbus Systems Configuration Guide.
\. J/

Figure 3-6. Configuring the Command Module RS-232 Port
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Select an instrument ._

1] SYSTEM ZUOLTMTR & SWITCH 3 IBASIC

SYSTEM_B:

ICONFIG? = HP-IB? & RS-23Z ;1 DEBUG

SYSTEM_8:

 _READ 2% WURITE £ SEND RECEIVE JGEiENRS RESET 2 MORE _[PRU_MENUZ UTILS

SYSTEM_B:

Enter logical address [,termination optionl

SCPI command used: VXI:REC <logical _address>

SYSTEM_B:

LMESSAGE _ZCOMMAND & QUERY g |

SYSTEM_BA:

Enter logical address, string [,termination optionl

SCPI command used: VXI:SEND <logical_address>, "<msg_string>"[,<end_flag>]

Figure 3-7. Programming Message-Based Devices
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Select an instrument._

i] SYSTEM ZAUOLTMTR & SWITCH & IBASIC

SYSTEM_A:

sICONFIG? & HP-IB? & R5—-232 gl DEBUG 53

1

2 TIME & MORE g & UTILS

Y

SYSTEM_B: SYSTEM_8:
)l READ % SET & gl | il DATE % RESET & g |
SYSTEM_B: SYSTEM_B:
Enter time (hh,mm,=s=) -
1 N il READ % SET & gl |
SCPI command used:
SYST:TIME <hour>, <minute>,<second>
SYSTEM_B:

Enter date (uuyy,mm,dd)

1 N - N

SCPI command used:
SYST:DATE <year>, <month>,<day>

Figure 3-8. Setting the System Clock and Calendar
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Select an instrument._

1 SYSTEM ZUOLTMTR & SWITCH " IBASIC [FSRPPls 3 00 @ GUTILS

SYSTEM_B:

ICONFIG? % HP—IB? & RS—232 ¢ DEBUG [:<BEMEMS TIME =2 MORE g 3 UTILS

SYSTEM_8:

o DATE 7 RESET & o QU3 2 MORE g & UTILS

Note: The RESET selection in this menu is equivalent to executing DIAG:BOQOT, which has the same effect as
cycling the mainframe power. Pressing RST_INST from the System instrument menu is equivalent to sending
the *RST command to the System instrument.

Figure 3-9. Resetting the System
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Using the Loader TheLoader instrument appears onthe Sel ect an i nstrunent menu
Instrument Whenthe Flash ROMS Run/L oad switch on the front of the Agilent E1406A
Command Moduleisset to "Load". Thisinstrument allows you to:

Read the command module GPIB address
Configure the RS-232 port(s)

Set the system clock and calendar

Reset the system

Using the  Theinstrument menus alow you to access the most-used instrument
Switchbox Menu functions or to monitor an instrument (monitor mode) whileit is being
controlled from remote. The Switchbox menu is used as an example to
show you how to use the instrument menus. Menus are available for many,
but not all, instruments. See your instrument user’s manua for more
information on a particular instrument’s menu. The Switchbox menu
allowsyou to:

Open and close channels

Scan channels

Display module (card) type and description
Reset a selected switch module
Monitor a switchbox

Selecting the  To select the Switchbox, press the function key (f1 - f5) which corresponds
Switchbox tothelabel SWITCH intheSel ect an i nstrunment menu. (If the
Sel ect an instrunment menuisnot being displayed pressUTIL S then
SEL_INST.)

Note After you press the function key for SWITCH, the screen may show:
Sel ect SWTCH at | ogi cal address: _ whilethefunction key
labels show two or more logical addresses. This means more than one
switchbox isinstalled in the mainframe. To select one of the switchboxes,
press the function key for the logical address key label.

Figures 3-10 through 3-13 show how to use the switchbox menu. Keep the
following points in mind when using the menu:

* The card number identifies a module within the switchbox. The
modul e with the lowest logical addressis always card number O1.
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 achannel list in response to a menu prompt, however, do
not precede it with the @ character. Doing so causes a syntax efror.
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SWITCH_32:

AMONITOR = OPEN & CLOSE g SCAN

SWITCH_3Z: SWITCH_3Z:

Enter chamel list Enter chamel list

1 B I 1 I I

SCPI command used: SCPI command used:
OPEN <channdl_list> CLOSE <channel_list>

Enter channel number and press RETURN

\ (for example, 102 for channel #2 on card #1)
Figure 3-10. Opening and Closing Channels
(
SWITCH_32:
IMONITOR % OPEN & CLOSE g SCAN
SBUITCH_32:
SET_UP 2 STEP & g |
X Press f2 to advance to the next channel in the
SWITCH_32: scan list (that is, to trigger the instrument)
Enter chammel list
1 - R B
Enter channel list and press RETURN
(for example, 100:115 to scan channels 00 to 15 on card #1)
\. J/
Figure 3-11. Scanning Channels
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SUITCH_32:

SMONITOR = OPEN & CLOSE g SCAN JExEENENES CARD 2 MORE g & UTILS

SWITCH_32:

¢ TYPE? 2 DESCR? & RESET g

SWITCH_32: SWITCH_32:
Enter card number Enter card number

1 N I B 1 I - I B

Enter card number and press RETURN Enter card number and press RETURN

SCPI command used:
SYST:CPON <card_number>

SWITCH_32:
HEWLETT-PACKARD,E13454,8,A .03 .80
f1 TYPE? = DESCR? & RESET JH |

SCPI command used:
SYST:CTYP <card_number> 7

SWUITCH_32:

Enter card number

1 N - B B

Enter card number and press RETURN

SWITCH_32:
SCPI command used:

"6 Chamel Relay Mux" SYST:CDES <card_number>

i1 TYPE? 7z DESCR? & RESET g

Figure 3-12. Displaying Card Type and Description or Resetting Card
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Monitor Mode  Monitor mode displays the status of an instrument whileit is being
controlled from remote. Monitor mode is useful for debugging programs.
Y ou can place an ingrument in monitor mode using terminal interface
menus, or by executing the DISP:MON:STAT ON command from the
terminal interface or by remote. Pressing most terminal interface 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 dows instrument operations. |If the timing or speed
of instrument operationsis critical (such as making multimeter readings at a
precise timeinterval), you should not use monitor mode.

SWITCH_3Z:

tHMONITOR 2 OPEN g CLOSE g SCAN

l

SWITCH_32Z:

Enter card number or AUTO

1 I N B

Y

Enter card number or type AUTO and press RETURN

SWITCH_32:
g}la“:!JlJlJJJJJJJJ
mon card 1

1 - .

SCPI commands used:
DISP:MON:CARD <card _number>
DISP:MON:STAT ON )

Figure 3-13. Selecting Monitor Mode
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Table 3-1 shows the status annunciators that may appear in the bottom line
of the screen in monitor mode. Some instruments al so have device-specific
annunciators (see your specific module user’s manual for more information).

Table 3-1. Monitor Mode Display Annunciators

Annunciator Description
mon The instrument is in monitor mode.
busy The instrument is executing a command.
err An error has occurred (see “Reading Error Messages” below).
srq A service request has occurred.

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

The error message will be displayed in the bottom line of the Text Output
Area. To seeif another error was logged, repeat the SYST:ERR? command
by pressing UTIL S, RCL_PREV, then Return.

After you have read al the error messages, executing the SYST:ERR?
command causes the screen to show: +0, "No error ™. After reading the
error message(s), pressthe f1 key to return to monitor mode.

Executing Commands

From the terminal interface, you can type and execute | EEE 488.2 common
commands and SCPI commands for the instrument presently selected by the
Sel ect an instrunment menu. (However, you cannot execute a
command when the screen is requesting that you input information.) Thisis
particularly useful for accessing functions not available in an instrument’s
menu. For example, assume you want to program the Agilent E1411B
5¥2-Digit Multimeter for 10 DC voltage measurements. To specify 10
measurements you must type in the necessary command since the command
is not on the multimeter menu. After selecting the VOLTMR menu, type
the following commands and press the Return key after each command.

CONF:VOLT:DC
SAMP:COUN 10
READ?

These commands configure the multimeter, specify 10 measurements, and
display the readings on the terminal.
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Editing the
Terminal Display

Note

The screen editing keys (shown on page 78) allow you to edit user-entered
data or commands. When editing, the screenisininsert mode. That is,
typed characters will 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’ on
page 79 for equivalent key functions on your terminal .

General Key Descriptions

Menu and Menu
Control Keys

fl

through

5

SEL_INST

PRV_MENU

MORE

RCL_PREV

RCL_NEXT

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

Label menu choices for corresponding function keys.
Returnstothe Sel ect an i nstrument menu.

Returns to 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 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 al groups of choices, pressing M ORE again returnsto the first
group of choices.

Recalls the last command entered from the terminal interface. After
recalling acommand, it can be edited or re-executed. Y ou can recall from a
stack of previoudy executed commands by repeatedly pressing
RCL_PREV. When you reach the bottom of the stack (thelast linein the
buffer), pressing RCL_PREV does nothing except to cause a beep.

Recalls commands in the opposite order to that of RCL_PREV. Pressng
RCL_NEXT does nothing until you have pressed RCL_PREYV at least twice.

Chapter 3

Using the Display Terminal Interface 77



RCL_MENU

Instrument
Control Keys

RST_INST

CLR_INST

Editing Keys

Other Keys

CTRL

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

Resets only the selected instrument (equivalent of executing *RST).
RST_INST aso clearsthe instrument’ s terminal 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 returns to the top level of the
instrument menu. Press CLR_INST whenever an instrument is busy, is not
responding to termina interface control, or to abort acommand being
entered from the terminal interface.

Moves the cursor one character space to the right while leaving characters
intact.

Moves the cursor one character space to the left while leaving characters
intact.

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

Erases al characters from the present cursor position to the end of the input
line (for user-entered data only).

Sdectsdternate key definitions. These CTRL key sequences provide short-
cuts to some of the menu sequences and a o provide some functions not directly
available from dedicated termina keys. Some dternate key definitionsare:

CTRL-R = Instrument Reset
CTRL-C = Clear Instrument
CTRL-D =Sel ect an i nstrunent menu.

See Table 3-3 on page 85 for acompletelist of al control sequence
functions. Users of the optional IBASIC interpreter should refer to their
IBASIC manual set for additional editing functions.
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Using Supported Terminals

The display terminal interface supports severa popular termina brands and
models. This chapter will show you how to access all of the terminal
interface functions described previously using your supported terminal.

The Su ppo rted Thefollowing list names the supported terminals and shows where to go
Terminals for moreinformation. If your terminal isnot named in thislist, see“ Using
Other Terminals’ on page 82.

HP700/92  Menu tutorial
HP700/94  Menu tutorial
HP700/22  Seethispage
HP 700/43 and WY SE WY-30 See page 81

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.

Using the HP 700/22  TheHP 700/22 terminal emulates the DEC VT100 or VT220 terminals.
Some functions of the display terminal interface have been mapped into
keyswith other labels. A keyboard map is provided for each of the
emulation models. Use these keyboard maps to 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.
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GERYGARYGEIRIGEER
f1 f2 f3 f4

\. 7 N\ 7 AN y
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Next | |Insert | |Delete
\PQQGJ Line Line

f4 N
Roll

"

oYY YaER

Roll Prev | |Delete
Down] | Page Line
. 7\ 7 S

Return

(O N f N

RCL_PREV Line

N VAN 4\, S

- /
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Selecting VT100 Mode  To usethe HP 700/22 in VT100 mode, press the Set-Up key and set the

following configuration:

Fields Value
Terminal Mode EM100, 7 bit Ctrls
Columns 80
EM100 ID EM100
Inhibit Auto Wrap YES

VT220 Key Map  Thefunction keys that are normally labeled f6 through f14 are now labeled:

|33 (3 (e (ES

Note Because the HP 700/22 keyboard has nine function keys in 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.

/

\

"

rSe\ect )

Delete
Line

o

7~

Insert—Her:

o)

Insert
Line
J

.

Delete
Char.
\. Y,

7

nd

~

Clear—

8

Prev

D

Screen
\ y

Next
Screen
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Selecting VT220 Mode  Tousethe HP 700/22 in VT220 mode, press the Set-Up key and set the
following configuration:

Fields Value
Terminal Mode EM200, 7 bit Ctrls
Columns 80
EM100 ID EM220
Inhibit Auto Wrap YES

Using the WYSE  With the WY SE WY -30 terminal, some functions of the display terminal
WY-30 interface have been assigned to keys with other labels. Usethis 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.

Where two function key |abels are shown, the one following the /"
character is accessed by pressing and holding the CTRL key while pressng
the desired function key (for example, to access the f6 function, press
CTRL-f2/f6).

- ™

(7 Y(2 Y[ Y(+ )
f2/t6| | 13/t5 | 14/18
S \. /

not Delete | [Clear—] | not
used Char Fnd used
\. S \u J J U J

Insert Delete Clear " not

Line Line Screen used
\ J \ J \ J

1 2 N (3 N fever )
not Copy Pﬁge

\.
7
7
\.

not
used

' ™
Print Page ES%?
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Using Other Terminals

This section discusses using terminals which are not on the Supported
Terminalslist. Primarily this section isto help you use terminals which do
not provide programmabl e soft keys (function keys). Without this
capability, aterminal cannot access the display terminal interface’ s menus.
Instead, the terminal interface provides a set of termina interface
commands which allow you to select instruments by name or logical
address. Once selected, you can type common commands or SCPI
commands to the instrument. In addition, keyboard accessible control codes
provide display control for terminals which may not have keys dedicated to
those functions.

What “Not  Strictly speaking, aterminal is not supported if it has not been rigorously
Supported” Means testedwiththedisplay termind interface. Thereare 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 theterminal interface. 1f you have one of these
terminals, try it. Hereisalist of terminals you should try.

HP 2392A

HP 2394A
DEC VT100
DECVT220
WY SE WY-50

HP AdvanceLink terminal emulation software (configure as
HP 2392A)

Testing Terminals Hereishow you test an unsupported terminal for compatibility with the
for Compatibility display terminal interface:

1. Connect your terminal and configure its communication parameters
to match the mainframe’ s seria 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 characters to your terminal which
should cause it to return itsidentification. If the terminal 1D matches
onein alist kept by the terminal interface, it will send character
sequences to program the function keys and their labels.

3. If younow seethe Sel ect an i nstrumnent prompt and the
Sel ect an i nstrument menulabels, your termina isready to
try. Go to the beginning of this chapter and try the menus.
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4. If youseeonly theSel ect an i nstrunent prompt without the
Sel ect an instrunment menulabels your terminal did not
return arecognized ID. To set the terminal type manually, typethe
terminal interface command:

ST HP (followed by Return) for HP terminals - 700/94, 700/92,
26XX,23XX
or
ST HP70043 (followed by Return) for the HP 700/43 terminal
or
ST VT100 (followed by Return) for VT100 emulators
or
ST VT220 (followed by Return) for VT220 emulators
or
ST WY SE30 (followed by Retur n) for WY -30 emulators
or
ST WY SES0 (followed by Retur n) for WY -50 emulators

If you now seethe Sel ect an i nstrunment menulabels, goto
the beginning of this chapter and try the menus.

or
Turn the mainframe off and then on again.

Continue with this chapter to learn how to use your terminal
without menus.

Using a Terminal You canstill control instruments installed in your mainframe without using
Without Menus theterminal interface menus. In this case you will send common commands
and SCPI commands to your instruments by typing them on your terminal
keyboard, or through a computer interface.

Selecting Instruments  To send commands to, and receive responses from an instrument, you must
first select that instrument. Two commands are provided to select
instruments. They are SI (Select Instrument), and SA (Select Address).
These commands only work fromthe Sel ect an i nstrument prompt.
The commands can be typed in upper case or lower case.

Sl Command  SI selects an instrument by its name, exactly asit would appear in the

Sel ect an instrunment 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’ s logical address. Here are some
examples of SI commands:

* si voltmtr (selects avoltmeter instrument)

* si switch (selects aswitchbox instrument)

* S| SWITCH (same as above)

* si switch,16 (selects switchbox at logical address 16)
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Table 3-2. Instrument Names for the S| Command

Menu Name Instrument
SYSTEM  |The System Instrument (built-in to the command module)
VOLTMTR |E1326B Stand-Alone, or E1326B Scanning Voltmeter Modules
SWITCH Switchbox composed of one or more Agilent Multiplexer Modules
DIG_I/O E1330B Quad 8-Bit Digital Input/Output Module
IBASIC Optional IBASIC interpreter

COUNTER |E1332A 4-Channel Counter/Totalizer, or E1333A 3-Channel
Universal Counter Modules

D/IA E1328A 4-Channel Digital-to-Analog Converter Module

SA Command SA sdectsaninstrument by itslogica 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 its
logical address (e.g., VOLTMTR_8:).

To get alist of thelogical 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? <logical_address> for each logical addressinthelid.
Refer to page 189 for information about this command.

Returning to the ToreturntotheSel ect an i nstrunment prompt, press and hold the
“Select an Instrument” CTRL key then pressthe D key.
Prompt
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Control Sequences for Theterminal interface provides the keyboard control sequences listed in
Terminal Interface Table3-3. These can be thought of as keyboard short-cuts for compatible
Functions terminals (those which provide menu capability). Only those functionsin
the table marked with * (asterisk) 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. Inthefollowing table, T = IBASIC

only.
Table 3-3. Control Sequence Functions
Control
Terminal Key Function Sequence
Backspace* |Deletes the character to the left of the cursor CTRL-H
and moves cursor left.
Del char Delete character at the cursor position. CTRL-X
Clr - end Clears line from cursor position to end of line. CTRL-L
Clear line Clears line regardless of cursor position. CTRL-U
Insertline T |Inserts a blank line at the cursor position. CTRL-O
Delete line T |Deletes the line at the current cursor position. CTRL-DEL
End of line  |Move cursor to the end of current line. CTRL-Z
Start of line  |[Move cursor to the beginning of current line. CTRL-A
Return* Terminates user entry. CTRL-M
RCL_MENU |Recalls the last command executed via the CTRL-W
menu keys.
RCL_PREV* |Recalls the last several commands executed CTRL-F
via user input.
RCL_NEXT* |After RCL_PREV, RCL_NEXT may be used to CTRL-B
move forward through the recalled commands.
SEL_INST* |Return to “Select an instrument” menu. CTRL-D
CLR_INST* |Clear instrument’s input and output buffers. CTRL-C
RST_INST* |Like CLR_INST plus clears. 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" as the port number for a
digital /0O module, the command used is
DIG:HAND1:MODE NONE where HANDL1 indicates
the port number. If your entry was invalid 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 unassigned device (incorrect logical address) was
detected., If you cycle power or perform system
reset, the display will show the logical address of the
unassigned device. You can also check the logical
addresses using the CONFIG? -- LADDS branch of
the System instrument menu. You can also use
SYST:ERR? in the system instrument.

The display shows: i nstrunent in | ocal

| ockout . Menus seem to work but nothing happens
when | reach the bottom level or try to execute a
command.

The terminal interface has been locked-out (GPIB
local lockout). You 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 (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:

Cannot connect to instrunent
Press any key to continue_

A hardware or software problem has occurred 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
another terminal interface. An instrument can only be
“attached” to one display at a time. At the other
terminal interface, press Select Instr. The instrument
can now be selected from the desired terminal
interface.
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System Instrument/Switchbox Menus

This section contains charts showing the structure and content for the
Agilent E1406A Command Module’s System instrument and switchbox
terminal interface instrument menus. The SCPI commands used and
descriptions of menu-controlled instrument operations are also included in
the charts. Y ou may want to refer to these charts as examplesfor other
instrument menus. See the appropriate instrument user’s manual for menus
specific to that instrument.
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Chapter 4
Triggering and System Status

About This Chapter

This chapter coversthe use of the ECLTRG and TTLTRG* VXI backplane
trigger lines and the Agilent E1406A Command Module' s Trig Inand Trig
Out ports. Also covered isthe structure of the status system used by Agilent
Technologies VXI instruments.

The main sections of this chapter include:

* Using VXI Backplane Trigger Linesand Ports. . ......... Page 101
* Programmingthe StatusSystem . ............ ... ... .. Page 104
 Status System Programming Examples. . ............... Page 111

Using VXI Backplane Trigger Lines and Ports

Located on the P2 connector of the V XIbus backplane are trigger lines
ECLTRGO - ECLTRG1 and TTLTRGO* - TTLTRG7*. Theselinesare
availablefor triggering, handshaking, timing, and so forth. The signal
characteristics of these trigger lines and of the command module s Trig In
port are shown in Figure 4-1.

/ \ a
TILTRG* \ / ~—

ECLTRG  Active Hi H>-0.9V TILTRG*  Active Lo H>2.0V
L<=1.7V L<0.8V

Figure 4-1. ECLTRG and TTLTRG* Signal Characteristics

Chapter 4 Triggering and System Status 101



Programm in g the  Theprogramming sequence used to set up the trigger lines and trigger ports
Trigger Lines and  isshowninFigure4-2. Detailed information on the commands used can be

the Trigger Ports found in Chapter 5 of this manual.

Note In the following commands, <n>is 0 or 1 when selecting a ECLTRG trigger
line, and O to 7 when selecting a TTLTRG* trigger line. Commandsin
square brackets ([ ]) are implied commands and are, therefore, optional.

The brackets are not part of the command and are not sent to the instrument.

Enable
Trigger Line or
Trig Out Port

i

Set the Trigger

Line or Trig Out
port source

Is the
Trigger Source
INTernal?

NO

Set the
Trigger Level

y

Done

Figure 4-2. Backplane Trigger and Trig Out Port
Configuration Sequence

Enabling Trigger Lines Inorder to use atrigger line or the Trig Out port, the trigger line or port
and the Trig Out Port  must beenabled. Thisisdone with the commands:

OUTPut:ECLTrg<n>[:STATe] 1| ON Enablesa ECL trigger line.
OUTPut:TTLTrg<n>[:STATe] 1 | ON Enablesa TTL trigger line.
OUTPut:EXTernal[:STATe] 1| ON Enables the Trig Out port.

The reset condition for each of these commandsis OFF. Therefore, a
trigger line or the Trig Out port must be enabled before it can be used.
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Setting the
Trigger Source

Setting the
Trigger Level

Sending a
Trigger Pulse

Querying the Trigger
State, Source, and Level

Once the trigger line or the Trig Out port has been enabled, the source
which drivesthe trigger line can be specified. The commands used are:

OUTPuUt:ECLTrg<n>:SOURce INT | EXT | NONE SdectsECL trigger source.
OUTPuUt:TTLTrg<n>SOURce INT | EXT | NONE SelectsTTL trigger source.

OUTPut:EXTernal:SOURce INT | ECLTrg<n> | TTLTrg<n> | NONE
SHects Trig Out port source.

When the trigger sourceisINT, thetrigger level is set using the
OUTPut...:LEVel commands covered in the next section. When the Trig Out
trigger sourceis ECLTrg<n> or TTLTrg<n>, the port is driven by the
specified trigger line. When the trigger source is EXT, thetrigger is
supplied through the Trig In port.

Notice that when the sourceis set, it remains set when the trigger state is set
from ON to OFF. Todisableatrigger line or the Trig Out port, first set the
SOURce to NONE and then set STATe to OFF.

When the trigger sourceis set to INT, the trigger level is controlled with the
commands:

OUTPut:ECLTrg<n>:LEVel[:IMMediate] 0| 1| OFF | ON
Sets ECL trigger level.

OUTPut:TTLTrg<n>:LEVel[:IMMediate] 0|1 | OFF | ON
Sets TTL trigger level.

OUTPut:EXTernal:LEVel[:IMMediate] 0| 1| OFF | ON
Seats Trig Out trigger level.

The commands used to set the TTLTrg and Trig Out port levels use
negative logic. Thus, when a1 or ON level is specified, the trigger line or
portissettoaTTL low voltage level.

In certain VXI applications it may be necessary to send asingle (trigger)
pulse rather than continuously driving atrigger line. With thetrigger line or
the Trig Out port enabled (STATe ON) and the trigger source set to INT or
NONE, you can send a single pulse using the commands:

OUTPut:ECLTrg<n>:IMMediate Sends a pulse on an ECL trigger line.
OUTPut:TTLTrg<n>:IMMediate Sendsapulseona TTL trigger line.
OUTPut:EXTernal:IMMediate Outputs a pulse at the Trig Out port.

The pulse width istypically 60 ps.

Y ou can determine the current trigger state, source, and level settings by
adding a question mark (?) to the command used to set that parameter.
For example:

OUTPUt:ECLTrg<n>[:STATe]? Queries state of ECL trigger line.
OUTPut:TTLTrg<n>:LEVel[:IMMediate]? Querieslevel of TTL trigger line.
OUTPut:EXTernal:SOURce? Queries source of Trig Out port.
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Programming the Status System

This section discusses the structure of the Standard Commands for
Programmable Instruments (SCPI) STATus system and how to program the
Status Registers. An important feature of SCPI instrumentsis that they all
implement Status Registersin the same way. The status system is explained
in the following sections:

* General Status Register Model
This section explains how Status Registers are structured in SCPI

instruments. It also contains an example of how bitsin the various
registers change with different input conditions.

* Required Status Groups
This section describes the minimum required Status Registers
present in SCPI instruments. These Status Registers cover the most
frequently used functions.

Example programs are a so provided at the end of this chapter that illustrate
how to use Service Requests to monitor events.

General Status  The generdized Status Register model shown in Figure 4-3 isthe building

Register Mode| blockof the SCH status system. Thismodel consisis of a Condition Register,
Trangition Filter, an Event Register, and an Enable Register. A set of these
registersiscaled astatusgroup.

Condition Transition Event Enable
Register Filter Register Register

Bit 0

Bit 1
! Summary

Bit

Logical OR

Bit 2

Bit 3

Bit Name —=

Figure 4-3. Generalized Status Register Model

When a status group is implemented in an instrument, it always contains all
of the component registers. However, there is not aways a corresponding
command to read or write to every register.

Condition Register The Condition Register continuously monitors the hardware and firmware
status of the instrument. Thereis no latching or buffering for this register; it
isupdated in rea time. Condition Registers are read-only.

If thereis no command to read a particular Condition Register, it issimply
invisible to you.
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Transition Filter TheTransition Filter specifies which types of bit state changesin the
Condition Register will set corresponding bits in the Event Register.
Transition Filter bits may be set for positive transitions (PTR), negative
transitions (NTR), or both. Positive means a condition bit changes from O
to 1. Negative means a condition bit changes from 1to 0. Transition Filters
areread-write, and are unaffected by *CLS (clear status) or queries. They
are set to instrument-dependent values at power on and after *RST (reset).

If there are no commands to access a particular Transition Filter, it hasa
fixed setting. This setting is specified in the instrument’ s programming
guide or command dictionary. Most of our VXI instruments assign the
Transition Filter to detect positive transitions only.

Event Register TheEvent Register latches transition events from the Condition Register as
specified by the Transition Filter. Bitsin the Event Register are latched,
and, once set, they remain set until cleared by a query or *CLS (clear status).
There is no buffering; so while an event bit is set, subsequent events
corresponding to that bit areignored. Event Registers are read-only.

Enable Register TheEnable Register specifies which bitsin the Event Register can
generate asummary bit. The instrument logically ANDs corresponding bits
in the Event and Enable Registers, and ORs dl the resulting bitsto obtain a
summary bit. Summary bitsare, in turn, recorded in another register, often
the Status Byte. Enable Registers are read-write, and are not affected by
*CLS (clear status). Querying Enable Registers does not affect them. There
isaways acommand to read and write to the Enable Register of a particular

status group.

An Example Sequence Figure 4-4 illustrates the response of asingle bit positionin atypica status
group for various settings. The changing state of the condition in question
is shown at the bottom of the figure. A small binary table shows the state of
the chosen bit in each Status Register at the selected times T1 - T5.

& = & = &

= é#g é’;g gﬁg é’;g E’Fg

xr o © c © € c g £ c $ & c g € c © &
EE S S &3 S & 3 S 3 a3 S & 3 S 3 3
case A [0]O]O) olofo) 1]o]o] 1]of[o) olofo) olo]o
case 8 [0]1]1] aloof 1]jofof 1]ofof I | olo]o
Cse ¢ [1]0[1] ajojo}f I 1]ofof alofo}f olo]o
S SNAAEE [T N ENERE Ry ERIE g CAENED g RIS

Condition

00—

Figure 4-4. Typical Status Bit Changes in a Status Register
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Required Status All SCPI instruments must implement aminimum set of status groups.
Groups Some instruments contain additional status groups, consistent with the

general gatusregister model. The minimum required status systemis
shown in Figure 4-5.

Questionable Data

Logical OR

C EV EN
Output Queue
EXT W
1.23E-04
"Prompt”
#801010 Status Byte
Standard Event O 1%
T 1 =
2 2 = =
o = QUE [ QUE = _
© I =l e
° = ESB Ji— ESB ji= S
| L? RQS
OPR [i—1 OPR [i—=
Condition Enable
EV EN
Standard Operation Status
o
o
— NOTE:
o
= = C = Condition Register
S EV = Event Register
EN = Enable Register

C EV EN

Figure 4-5. Minimum Required Status Register System

The Standard Operation Status and Questionable Data Groups are 16-bits
wide, while Status Byte and Standard Event Groups are only 8-bitswide. In
all 16-bit groups, the most significant bit (bit 15) isnot used. Bit 15 aways
returns azero. The commands that set and query bitsin the Status Registers
all use decimal integers. For example, you send *ESE 4 to set bit 2 of the
Standard Event Enable Register. Similarly, aresponse of "8" to the query
*ESE? indicates that bit 3isset. The remainder of this chapter explains
each status group in detail.
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Status Byte Group  AsFigure 4-6 indicates, the Status Byte is used to summarize information
from all the other status groups. The Status Byte differs from the other
groups in theway you read it and how its summary hit is processed.

Status Byte

N

QUE
MAV
ESB

LOGICAL OR

~N oo o N — O

OPR

*STB? *SRE
FSRE?

Figure 4-6. Status Byte Register

The Status Byte can be read using either the *STB? common command or
by doing a SICL ireadstb function call. Theireadstb function readsthe
Status Byte from the device specified.

The Status Byte Summary bit actually appearsin bit 6 (RQS) of the Status
Byte. When bit 6is set, it generates an SRQ interrupt. Thisinterruptisa
low-level GPIB message that signals the controller that at least one
instrument on the bus requires attention.

There are some subtl e differences between *STB? and ireadstb. Y ou can
use either method to read the state of bits 0-5 and bit 7. Bit 6 istreated
differently depending on whether you use *STB? or ireadstb. With ireadstb,
bit 6 returns RQS (request for service) which is cleared after the first
ireadsth. *STB? returnsthe MSS (magter state summary). Thisisthe
Summary hit of the Status Byte Register. It islike acondition bit and will
return to zero only when all enabled bits in the Status Byte are zero. In
general, use ireadstb inside interrupt service routines, not *STB?.

Note Inan SRQ interrupt service routine, you must clear the Event Register which
caused the SRQ (for example, STAT:QUES:EVEN?, STAT:OPER:EVEN?, or
*ESR?). Failureto do sowill prevent future SRQsfrom arriving.
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The meaning of each bit in the Status Byte is explained in the following table.

Table 4-1. Status Byte Bit Definitions

Bit | Name Description

o

Instrument dependent

Instrument dependent

Instrument dependent

QUE | Summary bit from Questionable Data
MAV | Messages available in Output Queue
ESB | Summary bit from Standard Event

RQS |Service request

~N o o b~ W N P

OPR | Summary bit from Standard Operation Status

Example commands using the Status Byte and Status Byte Enable Registers:

*SRE 16  Generate an SRQ interrupt when messages are available.
*SRE? Find out what events are enabled to generate SRQ interrupts.
*STB? Read and clear the Status Byte Event Register.

Standard Event The Standard Event Status Group is frequently used and is one of the
Status Group simplest. The unique aspect of Standard Event is that you program it using
common commands, while you program all other status groups through the
STATus subsystem. Standard Event consists of only two registers: the
Standard Event’ s Event Register and the Standard Event’s Enable Register.
Figure 4-7 illugtrates the structure of Standard Event.

*ESR? (Standard Event)

*ESE (Standard Event)
*ESE?

Command Error (CME)
User Reqguest (URQ)
Power On (PON)

Operation Complete (OPC) 0
Request Control (RC) 1

Query Error (QYE) 2 %

Device Dependent Error (DDE) 3 .

< Bit 5
Execution Error (EXE) 4 % Status Byte

5 S

6

Figure 4-7. Standard Event Status Group

Example commands using Standard Event Registers:

*ESE 48  Generate a Summary bit on execution or command errors.
*ESE? Query the gtate of the Standard Event’s Enable Register.
*ESR? Query the gtate of the Standard Event’s Event Register.
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Standard Operation  The Standard Operation Status Group provides information about the
Status Group state of the measurement systemsin an instrument. This status group is
accessed through the STATus subsystem. Standard Operation Status
includes a Condition Register, Event Register, and an Enable Register. Asa
beginner, you will rarely need to use this group. Figure 4-8 illustrates the
structure of Standard Operation Status.

:STATus:OPERation:CONDiticn

:STATus:OPERation:EVENt?

:STATus:OPERation:ENABIe
4; :STATus:OPERation:ENABIe?
\ M

Calibrating
Setting

Ranging

Sweeping

Measuring

Waiting for TRIG

Waiting for ARM %
Correction _ = RBit 7
S Status Byte
D 5
@]
ID at
NOTE:
ID=Instrument D
Dependent
1D
1D

INSTrument Summary

PROGram Running

Always Zero

Figure 4-8. Standard Operation Status Group
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Questionable Data
Group

The Questionable Data Status Group provides information about the
quality of instrument output and measurement data. Questionable Datais
accessed through the STATus subsystem. As abeginner, you will rarely
need to use this status group. Figure 4-9 illustrates the structure of
Questionable Data.

:STATus:QUEStionable:CONDition

:STATus:QUEStionable:EVENt?
r :STATus:QUEStionable:ENABIle
) b

Voltage

Current

Time

Power

Temperature

Frequency

Phase

Modulation —s Bit 3

Status Byte

Calibration

O |0 | dJfOO O~ wW N —]0

LOGICAL OR

NOTE:
ID=Instrument D
Dependent

HAIH NN —= O

INSTrument Summary

O

Command Warning

Always Zero

E

Figure 4-9. Questionable Data Status Group
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Status System Programming Examples

Handling SRQs

This section contains two example programs that use the status system and
common commands to monitor when dataiis available from an instrument
and when an error has occurred. Both programming examples are written in
C and use the Standard Instrument Control Library (SICL) for 1/0
operations. The example programs use SCPI (Standard Commands for
Programmabl e Instruments) commands to communicate with the status
system. Thus, the instruments must either be message-based or have a SCPI
interpreter, such as an Agilent E1406A Command Module or the SICL iscpi

Thefollowing isageneral procedure for handling SRQs:

* Define the SRQ handler to do the following:
— Read the Status Byte using ireadstb. ireadstb returns the RQS

(request for service) bit in bit 6 of the status byte. After issuing
anireadstb, RQSis cleared indicating that the Service Request
is being acknowledged. A new SRQ will not be issued unless
RQS iscleared. Using *STB? will return the Master State
Summary in bit 6 and does not affect RQS, therefore this should
not be used in aSRQ handler.

Check the status byte to determine which status group(s) requires
service.

For each status group that requires service, read the Event
Register of that status group to determine what caused the SRQ
to be generated. It is necessary to clear the Event Register so
that if anew event occurs anew SRQ will be generated.

Take some action after determining which event caused the
SRQ. The action taken is determined by evaluating the contents
of the Event Register.

* Enable SRQ Handler in SICL with ionsrg.

* Make sure that all the Enable Masksin all the Status Enable
Registers are set to the proper values to propagate the Summary
bit(s) to the Status Byte. An SRQ isonly generated if the MSS
(Master State Summary) bit in the status byte is set.
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Usi ng Message Message Available (MAV) bits can be used to determine when datais
Available (MAV) Bits avalable. Thefollowing example program sets up an SRQ handler to be
called when there is data in the output queue. The program then prompts
for SCPI commands. If the SCPI command resultsin datain the output
gueue (such as a query command), then the SRQ handler is called and the

datais printed.

The following summarizes the procedure used:

* Define an SRQ handler to do the following:

— Read the Status Byte using ireadstb. ireadstb returnsthe RQS
(request for service) bit in bit 6 of the status byte. After issuing a
ireadstb, RQSis cleared indicating that the Service Request is
being acknowledged. A new SRQ will not be issued unless RQS
iscleared. Using *STB? will return the Master State Summary

in bit 6 and does not affect RQS.

— Check if the MAYV bit (bit 4) is set to indicate that a messageis
available. If the MAV hit is set, then amessage is available and
the SRQ handler can process the message. In this example, the
output queue isread using iscanf.

e Enable SRQ Handler in SICL with ionsrg.

* Enable Message Available (MAV) bit in the Status Byte Enable
Register (e.g. *SRE 16). Thiswill cause an SRQ to arrive when
there is a message in the output queue (for example, datais available
to beread).

Example Program //* The following program provides an interactive command line interface */
/* to send SCPI commands to SCPI compatible instruments. */

/* This utilizes the MAV bit of the Status Byte in order to determine if the */
/* instrument is returning any output. */

#include <sicl.h>

#include <stdio.h>

/* Theses are Masks for the Status Byte */
/* all bits start at bit 0 */
#define MAV_MASK 0x10  /* MAV - bit 4 */

/* This is the SRQ handler to check for Message Available (MAV) */
void srg_hdIr( INST id) {

unsigned char stb;

char buf[255];

int esr;

int errnum;

char errmsg[100];

/* read the status byte to determine what caused the SRQ. */

/* Note: use ireadstb instead of *STB? because you want to */

/* clear RQS instead of reading the MSS bit in the status byte. */
ireadstb(id, &stb);

[* check if MAV caused the SRQ */
if( MAV_MASK == (stb & MAV_MASK))

\ J
Continued on next page
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/* message is available so read in the result. */
iscanf( id, "%t", buf);
printf("%s", buf);
}
}

void main(){
INST id;
char addr[80];
char cmd[255];
int opc;
int idx;

printf("This program provides an interactive environment for SCPI \n");
printf("compatible instruments. \n\n");

printf("Enter the SICL address of the instrument to open.\n");
printf(“for example: iscpi,24)\n");

gets(addr);

/* install error handler */
ionerror( |_ERROR_EXIT);

[* open the instrument specified by the user */
id = iopen(addr);
itimeout( id, 20000);/* 20 second timeout */

/* set up SRQ handler */
ionsrq( id, srg_hdlr);

[* enable MAV (bit 4) in status byte to cause an SRQ */
iprintf( id, "*SRE %d\n", MAV_MASK);

/* make sure *SRE finished */
ipromptf( id, "*OPC?2\n", "%d", &opc);/* opc value not used */

printf("\nEnter SCPI Commands/Queries to Instrument at %s\n", addr);
printf(" (press return to exit)\n\n");
while(1)

while(0 == gets(cmd));

if( 0 == strlen(cmd))
break; /* quit sending SCPI Commands */

/* send command */
iprintf(id, "%s\n", cmd);

/* check cmd for a ’?’, if found assume it is a query */

for(idx=0; idx<strlen(cmd); idx++)
if( "?" == cmd[idx])

/* wait up to 1 minute for srq handler */
if( O != iwaithdlr(60000))

printf("ERROR: Failed to process Query\n");

Continued on next page
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Using a Service
Request (SRQ)

}

}* while - there are commands to send */
/* remove the handler */
ionsrq( id, 0);

[* close the session */
printf("\nClosing Instrument at %s\n", addr);
iclose(id);

break;

/

A Service Request (SRQ) can be used to detect errors. The following
example program sets up an SRQ handler to be called when SCPI errors are
detected using the Standard Event Status Register. The program then
prompts for SCPI commands. If the SCPI command results in data in the
output queue (such an query command) or an error, then the SRQ handler is
called and the data is printed.

The following summarizes the procedure used:

* Define a SRQ Handler which does the following:
— Read the Status Byte using ireadstb. ireadstb returnsthe RQS

(request for service) bit in bit 6 of the status byte. After issuing a
ireadstb, RQS is cleared indicating that the Service Request is
being acknowledged. A new SRQ will not be issued unless RQS
iscleared. Using *STB? will return the Master State Summary

in bit 6 and does not affect RQS.

Check if the MAV bit (bit 4) is set to indicate that a messageis
available. If the MAV hit is set, then amessage is available and
the SRQ handler can process the message. In this example, the
output queue isread using iscanf.

Check if the Standard Event Status Summary bit (bit 5) isset. If
the bit is set, then read the Standard Event Status Group' s Event
Register to determine which event(s) caused the SRQ. Check for
Command Error (bit 5), Execution Error (bit 4), Device
Dependent Error (bit 3), or Query Error (bit 2). If found, read
the error queue with SYST:ERR? to print out error messages.

* Enable SRQ Handler in SICL withionsrg.

* Enable MAYV bit (Message Available Bit) and Standard Event Status
Register Summary bit in the Status Byte Enable Register (for
example, *SRE 48). Thiswill cause an SRQ to arrive when thereis
amessage in the output queue or when the summary bit is set in the
standard event status register.

* Enable the Command Error, Execution Error, Device Dependent
Error, and Query Error Enable bitsin the Standard Event Status
Enable Register (e.g. *ESE 60). Thiswill cause the Summary bit of
the Standard Event Status Register to be set when an error occurs.
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Example Program

-

o Y,

~

/* The following program provides an interactive command line interface */
/* to send SCPI commands to SCPI compatible instruments. */

[* This utilizes the MAV bit of the Status Byte in order to determine if */

/* the instrument is returning any output. It also automatically */

/* displays any error conditions that may result by querying the Standard */
[* Event Status Register. */

#include <sicl.h>

#include <stdio.h>

[* Theses are Masks for the Status Byte */

[* all bits start at bit 0 */

#define MAV_MASK 0x10  /* MAV - bit 4 */

#define ESR_MASK 0x20  /* ESR summary - bit 5 */

[* These are Masks for the Standard Event Status Register */

/* all bits start at bit 0 */

#define QRY_ERR_MASK 0x04 /* query error - bit 2 */

#define DEV_ERR_MASK 0x08 /* device dependent error - bit 3 */
#define EXE_ERR_MASK 0x10 /* execution error - bit 4 */
#define CMD_ERR_MASK 0x20 /* command error - bit 5 */

/* This is the SRQ handler to check for Message Available (MAV) */
[* or any error conditions */
void srg_hdIr( INST id)
{
unsigned char stb;
char buf[255];
int esr;
int errnum;
char errmsg[100];

/* read the status byte to determine what caused the SRQ. */

/* Note: use ireadstb instead of *STB? because we want to */

[* clear RQS instead of reading the MSS bit in the status byte. */
ireadstb(id, &stb);

[* check if MAV caused the SRQ */

if( MAV_MASK == (stb & MAV_MASK))

{
[* message is available so read in the result */
iscanf( id, "%t", buf);
printf("%s", buf);

else /* check if Standard Event Status */
if( ESR_MASK == (stb & ESR_MASK))
{
[* read the standard event register to determine what caused the ESR */
/* summary bit to be set. This is necessary in order to get future */
/* SRQ’s from the Standard Event status group. */
ipromptf(id, "*ESR?\n", "%d\n", &esr);

[* check if an error caused the summary bit to get set */

if( (CMD_ERR_MASK == (esr & CMD_ERR_MASK)) ||
(EXE_ERR_MASK == (esr & EXE_ERR_MASK)) ||
(DEV_ERR_MASK == (esr & DEV_ERR_MASK)) ||
(QRY_ERR_MASK == (esr & QRY_ERR_MASK)) )

Continued on next page
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/* an error occurred, read the error queue to get the error */
errnum = -1;
while( errnum = 0)

ipromptf( id, "SYST:ERR?\n", "%d,%t", &errnum, errmsg);
if( errnum = 0)
printf("%d,%s", errnum, errmsg);

}
}

void main()

INST id;

char addr[80];
char cmd[255];
int opc;

int idx;

printf("This program provides an interactive environment for SCPI \n");
printf("compatible instruments. \n\n");

printf("Enter the SICL address of the instrument to open.\n");
printf(“for example: iscpi,24)\n");

gets(addr);

/* install error handler */
ionerror( |_ERROR_EXIT);

[* open the instrument specified by the user */
id = iopen(addr);
itimeout( id, 20000); /* 20 second timeout */

/* set up SRQ handler */
ionsrq( id, srg_hdlr);

[* enable MAV (bit 4) and Standard Event Status Summary (bit 5)
* in status byte to cause an SRQ */
iprintf( id, "*SRE %d\n", MAV_MASK | ESR_MASK);

/* enable ERROR Bits to generate a ESR summary message */
iprintf( id, "*ESE %d\n", CMD_ERR_MASK | EXE_ERR_MASK |
DEV_ERR_MASK | QRY_ERR_MASK);

/* make sure *SRE and *ESE finished */

ipromptf( id, "*OPC?\n", "%d", &opc); /* opc value not used */
printf("\nEnter SCPI Commands/Queries to Instrument at %s\n", addr);
printf(" (press return to exit)\n\n");

while(1)
{
while(0 == gets(cmd));
if( 0 == strlen(cmd))
break; /* quit sending SCPI Commands */

~

Continued on next page
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/* send command */ M
iprintf(id, "%s\n", cmd);

/* check cmd for a ’?’, if found assume it is a query */
for(idx=0; idx<strlen(cmd); idx++)
if('?" == cmd[idx])
{
/* wait up to 1 minute for srq handler */
if( O != iwaithdIr(60000))
{

}

break;

printf("ERROR: Failed to process Query\n™);

} /* while - there are commands to send */
/* remove the handler */

ionsrq( id, 0);

[* close the session */

printf("\nClosing Instrument at %s\n", addr);
iclose(id);
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Chapter 5

Agilent E1406A Command Reference

About This Chapter

Command Types

Common

Command Format

SCPI Command

Format

This chapter describes the Standard Commandsfor Programmable

I nstruments (SCPI) command set and the |EEE 488.2 Common
Commandsfor the System instrument and the Loader instrument. The
System instrument is part of the E1406A Command Modul€' s internal
control processor and is, therefore, always present in the command module.

The Flash ROM S Rur/L oad switch on the front of
the E1406A Command Module must be in the
"Run" position to access the System instrument.
The Rur/Load switch must be in the "L oad"
position to access the Loader instrument. This
chapter contains the following sections:

Command TYPES . . oo vt
SCPl CommandReference . .........................
Common Command Reference . ......................
GPIB MessageReference .. ...
SCPI Commands Quick Reference . ...................
Common Commands Quick Reference.................

Commands are separated into two types: IEEE 488.2 Common Commands
and SCPI Commands.

The |EEE 488.2 standard defines the common commands that perform
functions like reset, self-test, status byte query, and so forth. Common
commands are four or five charactersin length, aways begin with an
asterisk (*), 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:

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

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

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

[ROUTe:] istheroot command, CLOSe and SCAN are second level
commands with parameters, and :MODE? isathird level command.
[ROUTe:] isalso an implied command and is, therefore, optional.

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 The command syntax shows most commands as a mixture of upper and
Commands lower caseletters. The upper case letters indicate 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 DIAGnostic, then DIAG and
DIAGNOSTIC are both acceptable forms. Other forms of DIAGnostic, such
as DIAGN or DIAGNOS will generate an error. 'Y ou may use upper or lower
case |etters. Therefore, DIAGNOSTIC, diagnostic, and DiAgNoStic 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 as if you had sent it.
Examine the [SOURce:] subsystem shown below:

[SOURCce:]
PULSe
:COUNt
:COUNt?
:PERiIod
:PERiod?

Theroot 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
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Variable Command
Syntax

Parameter Types

Some commands have what appears to be avariable syntax. For example:
DIAG:INT:SETup[n]? and SYST:COMM:SERial[n]:BAUD?

In these commands, the "n" isreplaced by anumber. No spaceisleft
between the command and the number because the number is not a
parameter. The number is part of the command syntax. The purpose of this
notation isto save agreat deal of space in the command reference. Inthe
case of ... SETup[n], [n] could range from 1 through 7. In ... SERial[n]..., [N]
can be from O through 7. Y ou can send the command without the [n] and a
default value will be used by the instrument. Some examples:

DIAG:INT:SET2?, DIAG:INT:PRI2 5, SYST:COMM:SER1:BAUD 9600

Thefollowing list contains explanations and examples of parameter types
you will see later in this chapter.

* Arbitrary Block Program Data parameters are used to transfer
blocks of datain the form of bytes. The block of data bytesis
preceded by apreamble 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. Thesyntax is:

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

Where the value of <non-zero digit> equals the number of
<digit(s)>. Thevalue of <digit(s)> taken as adecimal integer
indicates the number of <data byte(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>

* Boolean Parameters represent asingle binary condition that is
either true or false (for example, ON, OFF, 1, 0). Any non-zero
valueisconsidered true.

* Discrete Parameters selects from afinite number of values.
These parameters use mnemonics to represent each valid setting.
An example isthe OUTPut:EXTernal: SOURce <source> command
where source can be INTernal, ECLTrg0, ECLTrg1, TTLTrgO,
TTLTrgl, TTLTrg2, TTLTrg3, and so on.

* Numeric Parameters are commonly used decimal representations
of numbersincluding optional signs, decimal points, and scientific
notation (for example, 123, 123E2, -123, -1.23E2, .123, 1.23E-2,
1.23000E-01). Specia casesinclude MIN, MAX, DEFault, and INFinity.
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The “ Comments’ section within the Command Reference will state
whether a numeric parameter can aso be specified in hex (#H7B),
octd (#Q173), and/or binary (#81111011).

Optional Parameters are parameters shown within square brackets
([ 1), and are optional. (Note that the brackets are not part of the
command, and are not sent to theinstrument.) 1f you do not specify
avalue for an optional parameter, the instrument chooses a default
value. For example, consider the ARM:COUNt? [<MIN | MAX>]
command. If you send the command without specifying a parameter,
the present ARM:COUNt 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 Commands Linking |EEE 488.2 Common Commandswith SCPI Commands.
Use a semicolon (;) between the commands. For example:

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

Linking Multiple SCPI Commands. Use both a semicolon and acolon
between the commands. For example:

ARM:COUN 1;:TRIG:SOUR EXT

SCPI Command Reference

This section describes the SCPI commands for the System instrument and
Loader instrument. Commands are listed a phabetically by subsystem and
also within each subsystem.

DIAGnosticSubsystem .. ... Page 123
OUTPutSubsystem . ... Page 148
PROGram Subsystem . ..., Page 157
STATusSubsystem . ... Page 161
SYSTemSubsystem. ... i Page 167
VXISubsystem ... Page 184
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DIAGnostic

The DIAGnostic subsystem allows control over the System instrument’s
internal processor system (:BOOT and :INTerrupt), access to the L oader
instrument, allocation and contents of user RAM and disc volume RAM
(:NRAM and :RDISk), and alocation of the built-in seria interface
(DIAG:COMM:SER[0]:OWN).

Subsystem Syntax DIAGnostic
:BOOT
:COLD
[[WARM]
:COMMunicate
:SERial[0]
[:OWNer] <owner> | SYSTem | IBASic | NONE
[[OWNer]?
:SERial[n]
:STORe
:DOWNIload
:CHECked
[:MADDress] <address>,<data>
:SADDress <address>,<data>
[:MADDress] <address>,<data>
:SADDress <address>,<data>
:DRAM
:AVAilable?
:CREate <size> | MIN | MAX,<num_drivers> | MIN | MAX | DEF
:CREate? [<MIN | MAX>,<MIN | MAX | DEF>]
:DRIVer
:INSTall
LIST
[:ALL]?
:FROM?
‘RAM?
:ROM?
:LOAD <driver_block>
:CHECKed <driver_block>
:FROM
:AVAilable?
:CREate <num_drivers>
:CREate?
:SIZE?
:!INTerrupt
:ACTivate <mode>| 0| 1| OFF | ON
:PRIority[n] <level> | MIN | MAX | DEF
:PRlority[n]?
:RESPonse?
:SETup[n] <mode> |0 | 1| OFF | ON
:SETup[n]?
:NRAM
:ADDRess?
:CREate <size> | MIN | MAX
:CREate? [MIN | MAX]
:PEEK? <address>,<width>
:POKE <address>,<width>,<data>

Chapter 5 Agilent E1406A Command Reference 123



:RDISk
:ADDRess?
:CREate <size> | MIN | MAX
:CREate? [MIN | MAX]
:UPLoad
[:MADDress]? <address>,<byte count>
SADDress? <address>,<byte _count>

:BOOT:COLD DIAGNostic:BOOT:COLD causes the System instrument to restart (reboot).
Configurations stored in non-volatile memory and RS-232 configurations
arereset to their default states:

* DRAM, NRAM, and RDISk memory segments are cleared.

* Serid Interface parametersfor the internal serial interface and for
any plug-in serial cards (Agilent E1324A) that are in the command
modul€e' s servant area are set to:

— BAUD 9600

— BITS8
PARity NONE
SBITs1

DTR ON

RTS ON
PACE XON

* Serial 0 Owner = system

Note Resetting the serial interface parameters takes about 0.01 seconds for the
built-in seria port and 0.75 seconds per serial plug-in card. Whilethisis
taking place the System instrument will still respond to serial polls. If you
areusing a seria poll to determine when the cold boot cycle is complete,
you should insert adelay of 1 second per plug-in serial card
(Agilent E1324A) before polling the System instrument. Thiswill prevent
incorrectly determining that the System instrument has completed its boot
cycle.

Comments * The System instrument goes through its power-up self tests.
* Related Commands. DIAG:BOOT[:WARM]

Example Reboot 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] causes the System instrument to restart
(reboot) using the current configuration stored in non-volatile memory.
The effect is the same as cycling power.

* The System instrument goes through its power-up salf tests.

* The Non-volatile system state is used for configuration wherever

applicable.

* DRAM, NRAM, and RDISk memory segments remain intact.

¢ Related Commands. DIAG:BOOT:COLD

Boot the System Instrument (warm)

DIAG:BOOT

Force boot. Note that : WARM is

implied.

DIAGnostic:COMMunicate: SERial[0][:OWNer] <owner> allocatesthe
built-in seria interface to the System instrument (SYSTem), the optional
IBASIC interpreter (IBASic), or to neither (NONE).

Parameter Parameter Default
Name Type Range of Values Units
<owner> discrete SYSTem | IBASic | NONE none

* Whilethe seria interface is alocated to the command module
(SYSTem), it can function as the mainframe user interface when
connected to atermina or computer running terminal emulation

DIAG:COMM:SER IBAS

software.

When the built-in serid interface is dlocated to IBASic, it is controlled
only by IBASIC. The seria interfaceisgiven aselect code of 9, and
any RS-232 device connected to the command module’ sRS-232 port is
programmed accordingly. Note that when IBASIC ownsthe serid
interface thereisno "front panel” interface to the system.

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

Once the new serid interface owner has been specified
(DIAG:COMM:SER:OWN), the change will not take effect until you
reboot (warm) the system.

Related Commands. DIAG:COMM:SER[0][:OWN]?

Givethe Serial Interfaceto IBASIC

Note that O (zero) and :OWNer are
implied.

DIAG:BOOT:WARM Complete the all ocation.
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: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 values returned will be; SYST,
| BAS, or NONE.

* Related Commands:. DIAG:COMM:SER[0][:OWN]

Determine Which Instrument hasthe Serial Interface

DIAG:COMM:SER? Note that O (zero) and :OWNer are
implied.

enter statement Satement returnsthe string SYST,
IBAS, or NONE.

DIAGnostic:COMMunicate: SERial[n]:STORe storesthe seria
communications parameters (for example, BAUD, BITS, PARIty, and so on)
into Non-volatile storage for the seria interface specified by [n] in SERial[n].

e Until DIAG:COMM:SER[N]:STOREe is executed, communication
parameter values are stored in volatile memory, and a power failure
will cause the settingsto be lost.

* DIAG:COMM:SER[N]:STORe soresthe serial interface’ s serid
communications parameters. Card number O (in place of [n])
specifies the command modul€’ s built-in interface while 1 through 7
specifies one of up to seven Agilent E1324A B-size plug-in serial
interface modules. Be aware that the Agilent E1324A module stores
its settings in an on-board EEROM. This EEROM write cycle takes
nearly one second to complete. Wait for this operation to complete
before attempting to use that serial interface.

* The Agilent E1324A’s EEROM used to store its serial
communication settings has afinite lifetime of approximately 10,000
write cycles. Evenif your application program sent the
DIAG:COMM:SER[N]:STORe command once every day, the lifetime of
the EEROM would still be over 27 years. Be careful that your
application program sends the DIAG:COMM:SER[N]:STORe command
to an Agilent E1324A no more often than is necessary.

* Related Commands: All SYST:COMM:SER[N]... commands.

Storethe Serial Communications Settingsin the Third Agilent E1324A

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

Parameters

Comments

DIAGnostic:DOWNIoad:CHECked[:MADDress] <address>,<data> writes
datainto anon-volatile user RAM segment Starting at address using error
correction. The user RAM segment is allocated by the DIAG:NRAM:CREate

or DIAG:DRAM:CREate command.

Parameter Parameter Default
Name Type Range of Values Units
<address> numeric 0to 16,777,215 (#HHFFFFFE) none
<data> arbitrary block See “Parameter Types” none
program data on page 121

* Thiscommand istypically used to send ablock of datato ablock of

user RAM. Itistheonly way to send binary datato multiple
addresses over a seria (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 computers terminate 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. Listed below are
some helpful methods:

— Sizethe NRAM segment alittle larger than the expected data block.
— Control the End-Of-Line characters with format statements.

— Usethe Definite Length Arbitrary Block Program Data format
(see example on page 121) 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 is done by word (16-bit) access so
address must be even.

Be certain that address specifies a location 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 dso be used to write data to a device with registers
in the A16 address space. See DIAGnostic:DOWNIoad:SADDress.

Related Commands. DIAG:NRAM:CREate,
DIAG:NRAM:ADDRess?, DIAG:UPLoad[:MADDress]?,
VXI:CONF:CTABIle, VXI:CONF:DCTable, VXI:CONF:ITABle,
VXI:CONF:MTABIe
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Byte Format Each byte sent with this command is expected to be in the following format:

Bit #

7 6 | 5 | 4 3 | 2 [ 1] o

Control Bit Check Bits Data Bits

— Contral Bitisused toindicate the serial driver information such as

clear, rest, or end of transmission. Thishit isignored by the
regular 488.2 driver. The control bit should be onefor regular data.

— Check Bits are used to detect and correct asingle bit error. The

control bit is not included in the check. The check bitsare a
Hamming single hit error correction code, as specified by the
following table:

Data Value Check Bits
0 0

Ol oI N | 0|~ WIDN|PF

[EnY
o

[
[

[EnY
N

[EnY
w

[y
N

N Ol IONMNO| MO DA OWNMN Al O|N

[EnY
a1

— Data Bits are the actual data being transferred (four bitsat a

time). Each word to be written requires four data bytesfor

transmission. The significance of the data is dependent on the
order received. Thefirst data byte received contains the most
significant nibble of the 16-bit word to be written (bits 15-12).

The next data byte received contains the least significant nibble
of the most significant byte of the word (bits 11-8). Thethird
data byte received contains the most significant nibble of the
least significant byte of the word (bits 7-4). The fourth data byte
received contains the least significant nibble of the least
significant byte of the word to be written (bits 3-0). Onceall
four bytes have been received the word will be written.
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:DOWNIload:CHECked DIAGnostic:DOWNIoad:CHECked: SADDress <address>,<data> writes
‘SADDress datatoNon-volatile user RAM at asingle address specified by address
using error correction. It can also write to devices with registersin the A16

address space.
Parameters
Parameter Parameter Default
Name Type Range of Values Units
<address> numeric 0to 16,777,215 (#HHFFFFFE) none
<data> arbitrary block See “Parameter Types” none
program data on page 121
Comments * Thiscommand istypically used to send data to adevice which

accepts data at asingle address. It isthe only way to send binary
data to single addresses over aseria (RS232C) line.

* Most computers terminate an OUTPUT, PRINT, or WRITE statement
with acarriage return or carriage return and linefeed. 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. Listed below are some
helpful methods:

— Control the End-Of-Line characters with format statements.

— Usethe Definite Length Arbitrary Block Program Data format
(see example on page 121) to send your data rather than the
Indefinite Length Arbitrary Block Program Data format.

* A register addressin A16 address space can be determined by:
1FCO00016 + (LADDR * 64) + register_number

Where 1FC00016 is the base address in the command module A16
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 deviceisan A24 device, the address can be determined using the
VXI:CONFigure:DLISt? command to find the base addressin A24, and
then adding the register_number to that value. A24 memory between
address 20000016 and address EO000016 is directly addressable by the
command module.

* <address> may be specified in decimal, hex (#H), octal (#Q), or
binary (#B) formats. DOWNIoad is done by word (16-bit) access so
address must be even.

¢ Related Commands; DIAG:UPLoad:SADDress?
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Byte Format Each byte sent with this command is expected to be in the following format:

Bit #

7 6 | 5 | 4 3 | 2 [ 1] o

Control Bit Check Bits Data Bits

— Contral Bitisused toindicate the serial driver information such as

clear, rest, or end of transmission. Thishit isignored by the
regular 488.2 driver. The control bit should be onefor regular data.

— Check Bits are used to detect and correct asingle bit error. The

control bit is not included in the check. The check bitsare a
Hamming single hit error correction code, as specified by the
following table:

Data Value Check Bits
0 0

Ol oI N | 0|~ WIDN|PF

[EnY
o

[
[

[EnY
N

[EnY
w

[y
N

N Ol IONMNO| MO DA OWNMN Al O|N

[EnY
a1

— Data Bits are the actual data being transferred (four bitsat a

time). Each word to be written requires four data bytesfor

transmission. The significance of the data is dependent on the
order received. Thefirst data byte received contains the most
significant nibble of the 16-bit word to be written (bits 15-12).

The next data byte received contains the least significant nibble
of the most significant byte of the word (bits 11-8). Thethird
data byte received contains the most significant nibble of the
least significant byte of the word (bits 7-4). The fourth data byte
received contains the least significant nibble of the least
significant byte of the word to be written (bits 3-0). Onceall
four bytes have been received the word will be written.
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:DOWNIload

[:MADDress]

Parameters

Comments

DIAGnostic:DOWNIoad[:MADDress] <address>,<data> writes data into
aNon-volatile user RAM segment starting at address. The user RAM
segment is allocated by the DIAG:NRAM:CREate command.

Parameter Parameter Default
Name Type Range of Values Units
<address> numeric 0to 16,777,215 (#HFFFFFE) none
<data> arbitrary block See “Parameter Types” none
program data on page 121

CAUTION: Becertainthat all of the datayou download will be
contained entirely within the dlocated NRAM segment. Writing data
outside of the NRAM segment will disrupt the operation of the
command module. Most computers terminate 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 characters with format statements.

— Usethe Definite Length Arbitrary Block Program Data format
(see example on page 121) to send your data rather than the
Indefinite Length Arbitrary Block Program Data format.

This command is generally used to download datainto User
Configuration Tables. Thesetablesalow the user to control the
system’ s dynamic configuration, interrupt line alocations,
commander/servant hierarchy, address space allocation, and
mainframe extender configurations.

<address> may be specified in decimal, hex (#H), octal (#Q), or
binary (#B) formats. DOWNIoad is done by word (16-bit) access
S0 address must be even.

Be certain that address specifies a location 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 aso be used to write data to a device with registers
in the A16 address space. See DIAGnostic:DOWNIoad:SADDress.

Related Commands; DIAG:NRAM:CREate,
DIAG:NRAM:ADDRess?, DIAG:UPLoad[:MADDress]?,
VXI:CONF:CTABIe, VXI:CONF:DCTable, VXI:CONF:ITABIle,
VXI:CONF:MTABIe
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Example

:DOWNIload
:SADDress

Parameters

Comments

L oad Dynamic Configuration I nformation into an Allocated RAM Segment

DIAG:NRAM:CRE 6
DIAG:BOOT:WARM

Allocate a segment of user RAM.

Reboot systemto complete
allocation.

Query starting address.
Get starting addressinto X.
Download table data.

Link configuration table to
configuration algorithm.

Reboot to set new configuration.

DIAG:NRAM:ADDR?

enter value to variable X
DIAG:DOWN <value of X>,table data
VXI:CONF:DCTAB <value of X>

DIAG:BOOT:WARM

DIAGnostic:DOWNIoad:SADDress <address>,<data> writesdatato
Non-volatile user RAM at asingle address specified by address, and writes
data to devices with registersin A16 address space.

Parameter Parameter Default
Name Type Range of Values Units
<address> numeric 0to 16,777,215 (#HFFFFFE) none
<data> arbitrary block See “Parameter Types” none
program data on page 121

* Most computersterminate an OUTPUT, PRINT, or WRITE Statement
with acarriage return or carriage return and linefeed. 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 characters with format statements.

— Usethe Definite Length Arbitrary Block Program Data format
(see example on page 121) to send your data rather than the
Indefinite Length Arbitrary Block Program Data format.

* A register addressin A16 address space can be determined by:
1FCO00016 + (LADDR * 64) + register_number

where 1FC00015 is the base address in the command module A16
address 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 deviceis an A24 device, the address can be determined using
the VXI:CONF:DLISt? command to find the base addressin A24,
and then adding the register_number to that value. A24 memory
between address 20000016 and address EO000016 is directly
addressabl e by the command module.

* <address> may be specified in decimal, hex (#H), octal (#Q), or
binary (#B) formats. DOWNIoad is done by word (16-bit) access
S0 address must be even.

¢ Related Commands; DIAG:UPLoad:SADDress?
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Example Download Datato a Single Addr ess L ocation

This program downloads an array with the data 1, 2, 3, 4, 5 to register 32 on
adevice with logical address 40 in VXIbus A16 address space.

DIM Dnld_data(1:5) Dimension controller array.
DATA 1,2,3,45
READ Dnld_data(*) Load data into controller array.

OUTPUT "DIAG:DOWN:SADD #H1FCA20,#210";
Thislineis sent without termination.

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

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

Comments * DIAG:DRAM:CREate does not allocate the RAM segment until after
a subsequent re-boot.

* Related Commands. DIAG:DRAM:CREate, DIAG:DRIVer:LOAD,
DIAG:DRIVer:LIST[:ALL]?

Example Determine Amount of Space Left for Driversin the DRAM Segment

DIAG:DRAM:AVA?

enter statement Satement returns available DRAM
in bytes.
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:DRAM:CREate DIAGnhostic:DRAM:CREate <size>,<num drivers> creates a Non-volatile
RAM areafor loading instrument drivers. DIAG:DRAM:CREate 0
removes the RAM segment when the system is rebooted.

Parameters
Parameter Parameter Default
Name Type Range of Values Units
<size> numeric 0 to available RAM or MIN | MAX none
<num_drivers> numeric 0 to available RAM or none
MIN | MAX | DEF
Comments * <gze> isthe number of bytesto be allocated to DRAM use. A size

of zero will remove the DRAM segment.
e <num_drivers> is the maximum number of driversto be loaded.

* The DRAM segment will be created only after the System
instrument has been rebooted (cycle power or execute DIAG:BOOT).

* Based on the size specified, DIAG:DRAM:CRE rounds the size up to
an even value.

* DRAM will de-allocate previously allocated NRAM and RDI Sk
segments.

* Using all of the available RAM (MAX) for the DRAM segment will
limit some functions such as IBASIC 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..., DIAG:DRIVer:LIST...?

Example Allocatea 15 Kbyte Non-Volatile Driver RAM Segment
DIAG:DRAM:CRE 15360 Allocate 15 Kbyte segment of
driver RAM.

:DRAM:CREate? DIAGnostic:DRAM:CREate? [<MIN | MAX>,<MIN | MAX | DEF>] returns
the size (in bytes) of a previoudly created Non-volatile RAM areafor
loading instrument drivers, and the number of drivers currently loaded.

Comments * |f you specify one of the parameters, you must specify both.
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:DRIVer:INSTall DiAGnostic:DRIVer:INSTall makes the drivers downloaded to Flash ROM
available (installs them) by creating the driver index table.

Comments * Y ou cannot download any additional driversinto Flash ROM after you
have executed this command. To download any new drivers you must
recreate the Flash ROM driver areawith the DIAG:FROM:CREate
command. Thiswill erase any driversyou have aready downloaded,
which will then have to be rel oaded.

* Related Commands: DIAG:FROM:CREate
:DRIVer:LIST[:type]? DIAGnostic:DRIVer:LIST[:type]? listsall drivers from the specified table
found on the system. If no parameter is specified, al driver tables are

searched and the datafrom each driver tableis separated from the others by
a semicolon.

Parameters

Parameter Parameter Default
Name Type Range of Values Units

[:type] discrete ALL | RAM | ROM | FROM ALL

For each driver listed, the system returns NAVE, | DN MODEL, REV_CCDE,
and TABLE.

Parameter Description

NAME |The instrument name. This is the same label that appears on the
instrument selection menu.

IDN_MODEL | The model name. This is the same model name as used in the
response to the *IDN? command.

REV_CODE |The revision code. ltis in the form A.nn.nn. Ais an alpha character.

TABLE |The name of the table the driver was found in. This will be RAM,
ROM, or FROM.

Comments * DIAGnostic:DRIVer:LIST? ligtsall driversfound in the system.

¢ DIAGnostic:DRIVer:LIST:FROM? lists al driversfound in the Flash
ROM driver table.

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

¢ DIAGnostic:DRIVer:LIST:ROM? listsal driversfound in the ROM
driver table.

¢ Related Commands. DIAG:DRAM:AVAilable?,
DIAG:DRAM:CREate, DIAG:DRIVer:LOAD...

Example List All Driversin the System
DIAG:DRIV:LIST? Listsall driverscurrently loaded.

Example List All Driversin ROM

DIAG:DRIV:LIST:ROM? Listsall of the driversin ROM.
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:DRIVer:LOAD DIAGnostic:DRIVer:LOAD <driver_block> loads the instrument driver
contained in the driver_block into a previoudy created DRAM segment.

Parameters
Parameter Parameter Default
Name Type Range of Values Units
<driver_block> | arbitrary block See “Parameter Types” none
program data on page 121
Comments * driver_block isthe actual binary driver datato be transferred.

¢ Related Commands. DIAG:DRAM:AVAilable?,
DIAG:DRAM:CREate, DIAG:DRIVer:LIST...?

Example Download aDriver Block

DIAG:DRIV:LOAD <driver_block> Downloads the driver
<driver_block> to DRAM memory
or to Flash ROM.

:DRIVer:LOAD DIAGnostic:DRIVer:LOAD:CHECked <driver_block> loads the
‘CHECked instrument driver contained in the driver_block into apreviously created
DRAM segment. Thedriver_block isformatted in the same data byte
format used by DIAG:DOWNIoad:CHECked.

Parameters
Parameter Parameter Default
Name Type Range of Values Units
<driver_block> | arbitrary block See “Parameter Types” none
program data on page 121
Comments » <driver_block> isthe actual binary driver datato be transferred.

* Thisisthe only way to download a device driver over a serial
(RS-232) line.

¢ Related Commands. DIAG:DRAM:AVAilable?,
DIAG:DRAM:CREate, DIAG:DRIVer:LIST...?

Example Download a Driver Named Over RS-232

DIAG:DRIV:LOAD:CHEC <checked driver_block>
Downloads the
<checked_driver_block> to DRAM
memory or Flash ROM.
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:FROM:AVAilable?

Comments

Example

:FROM:CREate

Parameters

Comments

Example

:FROM:CREate?

Comments

Example

DIAGnostic:FROM:AVAilable? returns the amount of Flash ROM
remaining to hold new device drivers. Thisisthe amount of Flash ROM in
the segment minus any previously loaded drivers and overhead.

* DIAG:FROM:AVAilable? returns zero if you have not created avalid
flash driver area using DIAG:FROM:CREate whilethe systemisin
“LOAD” mode.

* Related Commands. DIAG:FROM:CREate (LOAD mode
command only), DIAG:FROM:SIZE?, DIAG:DRIVer:LOAD,
DIAG:DRIVer:LIST[:ALL]?

Determine Amount of SpaceL eft for Driversin the Flash ROM Segment

DIAG:FROM:AVA?

enter statement Satement returns available Flash
ROM in bytes.

DIAGnostic:FROM:CREate <num_drivers> creates adriver areain Flash
ROM for loading instrument drivers. DIAGnostic:FROM:CREate 0
removes the Flash ROM driver area, but does not affect the operating system
program that is also in Flash ROM.

Parameter Parameter Default
Name Type Range of Values Units
<num_drivers> numeric 0to 64 none

e <num_drivers> is the maximum number of driversto beloaded into
Flash ROM.

e Use DIAG:DRIVer:LOAD... to load drivers into Flash ROM when the
Flash ROMS Run/Load switch isin the "Load" position.

¢ Related Commands. DIAG:FROM:AVAilable?,
DIAG:DRIVer:LOAD..., DIAG:DRIVer:LIST...?

Initialize a Flash ROM Driver Segment for a Maximum of 8 Drivers

DIAG:FROM:CRE 8

DIAGnostic:FROM:CREate? returns the maximum number of drivers that
a Flash ROM segment was created with.

* Related Commands. DIAG:FROM:CREate (LOAD mode
command only).

Determine Maximum Number of Driversfrom a Flash ROM Segment

DIAG:FROM:CRE?

enter statement Satement returns maxi mum
number of Flash ROM drivers.
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:FROM:SIZE? DIAGnostic:FROM:SIZE? returns the amount of Flash ROM available to
be used as Flash ROM driver area. This command does not take into
account the size of the driver index table, checksum field, and so forth.

Comments * Related Commands: DIAG:FROM:CREate (LOAD mode
command only), DIAG:FROM:AVAilable?, DIAG:DRIVer:LOAD,
DIAG:DRIVer:LIST[:ALL]?

Example Determine Amount of Space L eft for Driversin the Flash ROM Segment

DIAG:FROM:SIZE?

enter statement Satement returns space available
for FROM in bytes.

!INTerrupt:ACTivate DIAGnostic:INTerrupt:ACTivate <mode> enables an interrupt on the VXI
backplane interrupt line specified by DIAG:INTerrupt:SETup[n] to be

acknowledged.
Parameters
Parameter Parameter Default
Name Type Range of Values Units
<mode> boolean 0|1|OFF|ON none
Comments * When an interrupt occurs and has been acknowledged, the response

isread with the DIAG:INTerrupt:RESPonse? command.

* If aninterrupt occurs on aV X1bus backplane interrupt line and the
interrupt acknowledgment has not been enabled, there is no interrupt
acknowledgment response. The interrupt will be held off until the
interrupt acknowledgeis enabled by either the DIAG:INT:ACTivate
command or DIAG:INT:RESPonse? command.

* ON or 1 enablesinterrupt acknowledgment. OFF or O disables
interrupt acknowledgment.

* Inorder for an interrupt to be serviced using the DIAG:INT commands,
theinterrupt line [n] must be assigned to an interrupt handler using the
interrupt line allocation table covered in Chapter 2 (see page 54).

* Bit 8inthe Operation Status Register can be used to indicate when
an interrupt has been acknowledged (see Chapter 4 for details).

* Related Commands: DIAG:INTerrupt:PRIority[n],
DIAG:INTerrupt:RESPonse?, DIAG:INTerrupt:SETup[n]

* *RST Condition: DIAG:INTerrupt:ACTivate OFF (for al lines).

* Interrupt acknowledgment must be re-enabled each time an interrupt
is acknowledged.

Example Enablean Interrupt Acknowledgment on Line 2

DIAG:INT:SET2 Set up interrupt line 2.
DIAG:INT:ACT ON Enable interrupt acknow edged.
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!INTerrupt:PRIority[n]

Comments

Example

INTerrupt:PRlority[n]?

Comments

Example

DIAGnostic:INTerrupt:PRIority[n] <level> givesapriority level to the
VX1 interrupt line specified by [n].

Parameter Parameter Default
Name Type Range of Values Units
[n] numeric 1 through 7 1
<level> numeric 1-7 | MIN | MAX | DEF none

* The priority of an interrupt line determines which line will be
acknowledged first when more than onelineis interrupting.

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

* No parameter, or DEF (default) sets priority to 1.

* PRIorityl through PRIority7 specifiesthe VXI interrupt lines
1through 7.

* Sending PRIority without an [n] value specifies VXI interrupt line 1.

* Inorder for an interrupt to be serviced using the DIAGnostic:INTerrupt
commands, theinterrupt line [n] must be assigned to an interrupt
handler using the interrupt line allocation table (see page 54).

* Thiscommand has no effect if only one interrupt line isto be set up.

* Related Commands. DIAG:INTerrupt:ACTivate,
DIAG:INTerrupt:SETup[n], DIAG:INTerrupt:RESPonse?

Setup, Set aPriority, and Wait for VXI Interrupt Responseon Line 2

DIAG:INT:SET2 ON Handleinterrupt on line 2.

DIAG:INT:PRI2 5 Set priority to 5 on line 2 code
which will initiate an action
resulting in an interrupt.

DIAG:INT:RESP? Read the acknowledge response.

DIAGnostic:INTerrupt:PRIority[n]? returnsthe current priority level set
for the VX1 interrupt line specified by [n].

* PRIorityl? through PRIority7? specifies the VXI interrupt lines 1
through 7.

* Sending PRIority? without an [n] value specifies VXI interrupt line 1.
* Related Commands: DIAG:INTerrupt:PRIority[n],
DIAG:INTerrupt:SETup[n], DIAG:INTerrupt:RESPonse?

Determine Interrupt Priority for Line4

DIAG:INT:PRI4?
enter statement Satement returns 1 through 7.
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INTerrupt:RESPonse? DIAGnostic:INTerrupt:RESPonse? returns the interrupt acknowledge
response (STATUSID word) from the highest priority VXI interrupt line.

Comments * Thevauereturned isthe response from the interrupt acknowledge cycle
(STATUS/ID word) of adevice interrupting on one of the interrupt
lines set up with the DIAG:INT:SETup[n] command.

* Bits 0 through 7 of the STATUS/ID word are the interrupting
device' slogica 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 O through 7 are used by the device (bits 8 - 15 are FF),
the logical address can be determined by adding 256 to the value
returned by DIAG:INT:RESPonse?. If bitsO - 15 are used, the
logical addressis determined by adding 65,536 to the value returned
(if the number returned is negative).

* Only theinterrupt lines previously configured with the
DIAG:INT:SETup[n] commands generate responses for this command.

* If there areinterrupts on multiple lines when this command is
received, or when the acknowledgment was enabled with
DIAG:INT:ACTivate, the response data returned will be from theline
with the highest priority set usng the DIAG:INT:PRIority[n] command.

* If interrupt acknowledge has not been enabled with
DIAG:INT:ACTivate, then it will be enabled by DIAG:INT:RESPonse?.
System instrument execution is halted until the interrupt
acknowledgment response is received.

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

* Related Commands. DIAG:INTerrupt:ACTivate,
DIAG:INTerrupt:SETup[n], DIAG:INTerrupt:PRIority[n]

Example  Setup and Wait for VXI Interrupt Responseon Line 2

DIAG:INT:PRI2 5 Set priorityto5online 2.
DIAG:INT:SET2 ON Handleinterrupt on line 2.
Code which will

initiate an action
. resulting in an interrupt.
DIAG:INT:RESP? Read the acknowledge response.
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!INTerrupt:SETup[n] DIAGnostic:INTerrupt: SETup[n] <mode> specifies that an interrupt on
VX1 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 Default
Name Type Range of Values Units
[n] numeric 1 through 7 1
<mode> boolean 0|1]|OFF|ON none
Comments * SETupl through SETup7 specifiesthe V XI interrupt lines 1 through 7.

* Sending SETup without an [n] value specifies VXI interrupt line 1.

* ON or 1 specifiesthat interrupt handling is to be set up for the
specified interrupt line. OFF or 0 indicates that interrupt handling of
the specified line is to be done by the operating system.

* Inorder for an interrupt to be serviced using the DIAG:INT commands,
theinterrupt line [n] must be assigned to an interrupt handler using the
interrupt line allocation table covered in Chapter 2 (see page 54).

* Related Commands. DIAG:INTerrupt:ACTivate,
DIAG:INTerrupt:PRlority[n], DIAG:INTerrupt:RESPonse?

* *RST Condition: DIAG:INTerrupt:SETup OFF (for dl lines).

Example Setup and Wait for VXI Interrupt Responseon Line 2

DIAG:INT:PRI2 5 et priorityto50online 2.

DIAG:INT:SET2 ON Handle interrupt on line 2 code
which will initiate an action
resulting in an interrupt.

DIAG:INT:RESP? Read the acknowledge response.

JINTerrupt:SETup[n]? DIAGnostic:INTerrupt:SETup[n]? returns the current state set by
DIAG:INTerrupt:SETup[n] <mode>, for the VX1 interrupt line specified
by [n] in ... SETup[n]?.

Parameters
Parameter Parameter Default
Name Type Range of Values Units
[n] numeric 1 through 7 1
Comments * SETup1? through SETup7? specifiesthe VXI interrupt lines 1
through 7.

* Sending SETup? without an [n] value specifies VXI interrupt line 1.

* If 1 isreturned, interrupt handling is set up for the specified interrupt
line using the System instrument (DIAG:INT ... commands). If O is
returned, interrupt handling is done by the operating system.
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* Related Commands. DIAG:INTerrupt:SETup[n],
DIAG:INTerrupt:PRIority[n], DIAG:INTerrupt:ACTivate,
DIAG:INTerrupt:RESPonse?

Example Determinelnterrupt Setup for Line 4

DIAG:INT:SET4?
enter statement Satement returnsO or 1.

‘NRAM:ADDResS? DIAGnostic:NRAM:ADDRess? returns the starting address of the
Non-volatile user RAM segment allocated using DIAG:NRAM:CREate.

Comments * DIAG:NRAM:CREate does not allocate the RAM segment until after
a subsequent reboot. To get accurate results, execute
DIAG:NRAM:ADDRess? after the reboot.

* Related Commands: DIAG:NRAM:CREate, DIAG:NRAM:CREate?,
DIAG:DOWNIload, DIAG:UPLoad?

Example Determine Addressof the Most Recently Created User RAM Segment

DIAG:NRAM:ADDR?

enter statement Satement returns decimal numeric
address.

‘NRAM:CREate DIAGnostic:NRAM:CREate <size> allocates asegment of Non-volatile
user RAM for a user-defined table.

Parameters
Parameter Parameter Default
Name Type Range of Values Units
<size> numeric 0 to available RAM or MIN | MAX none
Comments * The RAM segment will be created only after the System instrument

has been rebooted (cycle power or execute DIAG:BOOT).

* Based on the size specified, DIAG:NRAM:CREate rounds the size up
to an even value.

* NRAM will de-allocate a previoudy alocated RDISk segment.

* Using al of the available RAM (MAX) for the NRAM segment will limit
some functions such as IBASIC program space, instrument reading
storage space, and full functionality of the display terminal interface.

* Use DIAG:NRAM:ADDRess? to determine the starting address of the
RAM segment.

* Use DIAG:DOWNIoad, DIAG:UPLoad?, DIAG:PEEK, or DIAG:POKE
to store and retrieve information in the Non-volatile RAM segment.

¢ Use DIAG:NRAM:CREate? MAX to find maximum available
segment size.

¢ Related Commands. DIAG:NRAM:CREate?,
DIAG:NRAM:ADDRess?, DIAG:DOWNIload, DIAG:UPLoad?
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Example

:NRAM:CREate?

Comments

Example

‘PEEK?

Parameters

Comments

Example

Allocatea 15 Kbyte User Non-Volatile RAM Segment
DIAG:NRAM:CREate 15360 Allocate 15 Kbyte segment of user
RAM.

DIAGnostic:NRAM:CREate? [MIN | MAX] returnsthe current or
allowable (MIN | MAX) size of the user Non-volatile RAM segment.

* DIAG:NRAM:CREate does not alocate driver RAM until a
subsequent reboot. To get accurate results, execute
DIAG:NRAM:CREate? after the reboot.

¢ Related Commands. DIAG:NRAM:ADDRess?,
DIAG:NRAM:CREate

Check the Size of the User RAM Segment

DIAG:NRAM:CREate?
enter statement Satement enters size in bytes.

DIAGnostic:PEEK? <address>,<width> reads the data (humber of bits
given by width) starting at address.

Parameter Parameter Default
Name Type Range of Values Units
<address> numeric 0to 16,777,215 (#HFFFFFF) none
<width> numeric 81632 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.

¢ Related Commands. DIAG:POKE

Read Byte from User Non-Volatile RAM

DIAG:PEEK? 16252928,8 Ask for byte.
enter statement Return value of byte.
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:POKE DIAGnostic:POKE <address> <width> <data> writes data (number of bits
given by width) starting at address.

Parameters
Parameter Parameter Default
Name Type Range of Values Units
<address> numeric 0to 16,777,215 (#HFFFFFF) none
<width> numeric 81632 none
<data> numeric 8 to 32-bit integer none
Comments * <address> specifies alocation within the range of the control

processor’ s addressing capability.

* <address> and <data> may be specified in decimal, hex (#H),
octa (#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.

¢ Related Commands. DIAG:PEEK?

Example StoreBytein User Non-Volatile RAM

DIAG:POKE 16252928,8,255

:RDISk:ADDress? DIAGnostic:RDISk:ADDRess? returnsthe starting address of the RAM disc
volume previoudy defined with the DIAG:RDISk:CREate command. The
RAM disc volumeis defined for use only by the IBASIC option.

Comments * DIAG:RDISk:CREate does not allocate the RAM volume segment
until after a subsequent reboot. To get accurate results, execute
DIAG:RDISk:ADDRress? after the reboot.

* Related Commands: DIAG:RDISk:CREate, DIAG:RDISk:CREate?

Example Returnthe Starting Address of the|BASIC RAM Volume

DIAG:RDIS:ADDR?

enter statement Satement returns decimal numeric
address.
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:RDISk:CREate DIAGnostic:RDISk:CREate <size> dlocatesmemory for aRAM disc
volume. The RAM disc volumeis defined for use only by the IBASIC option.

Parameters
Parameter Parameter Default
Name Type Range of Values Units
<size> numeric 0 to available RAM or MIN | MAX none
Comments * The RAM disc segment will only be created after the System

instrument has been rebooted (cycle power or execute DIAG:BOOT).

* Using all of the available RAM (MAX) for the disc volume segment
will limit some functions such as IBASIC program space, instrument
reading storage space, and full functionality of the display terminal
interface.

¢ Related Commands. DIAG:RDISk:ADDRess?,
DIAG:RDISk:CREate?

Example Allocate a 64 Kbyte Segment for the IBASIC Option’sRAM Volume

DIAG:RDIS:CRE 65536

:RDISKk:CREate? DIAGnostic:RDISk:CREate? [MIN | MAX] returns the current or
allowable (MIN | MAX) size of the RAM disc volume segment.

Comments * DIAG:RDISk:CREate does not allocate driver RAM until a
subsequent reboot. To get accurate results, execute
DIAG:RDISk:CREate? after the reboot.

¢ Related Commands. DIAG:RDISk:CREate,
DIAG:RDISk:ADDRess?

Example Returnthe Sizeof the Current RAM Disc Volume

DIAG:RDIS:CRE?
enter statement Returns numeric size.
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:UPLoad[:MADDress]?

Parameters

Comments

Example

DIAGnostic:UPLoad[:MADDress]? <address>,<byte count> returnsthe
number of bytes specified by byte count, starting at address.

Parameter Parameter Default
Name Type Range of Values Units
<address> numeric 0to 16,777,215 (#HFFFFFE) none
<byte _count> numeric 0 to (999,999,998) none

<address> may be specified in decimal, hex (#H), octa (#Q), or
binary (#B) formats.

UPLoad is done by word (16-hit) 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> equals the number of

<digit(s)>. Thevaue of <digit(s)> taken as adecimal integer
indicates the number of <data byte(s)> to expect in the block.

This command can also be used to retrieve data from a device with
registersin A16 address space. See DIAGnostic:UPLoad:SADDress?

Related Commands; DIAG:NRAM:ADDress?,
DIAG:NRAM:CREate, DIAG:DOWNIload

Upload Data Stored on Non-Volatile User RAM

DIM HEADER$[6],DATA(1024)

DIAG:NRAM:ADDR?
enter ADD
DIAG:UPL? <value of ADD>,1024

enter HEADER$
enter DATA

6 charsfor "#41024" header;
1,024 charsfor data bytes.

Get starting address of NRAM.
Addressinto ADD.

Request 1 Kbyte fromaddressin
ADD.

Strip "#41024" from data.

Get 1024 data bytesinto the array;
use enter format so statement will
not terminate on CRs or LFs, and
so forth. Line Feed (LF) and EOI
follow the last character retrieved.
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:UPLoad:SADDress? DIAGnostic:UPLoad: SADDress? <address>,<byte count> returnsthe
number of bytes specified by byte count at address.

Parameters
Parameter Parameter Default
Name Type Range of Values Units
<address> numeric 0to 16,777,215 (#HFFFFFE) none
<byte _count> numeric 0 to (999,999,998) none
Comments * <address> may be specified in decimal, hex (#H), octal (#Q), or

binary (#B) formats.

* UPLoad is done by word (16-bit) access so address and byte_count
must be even.

* Theregister addressin A16 address space can be determined by:
1FCO00016 + (LADDR * 64) + register_number

Where 1FC00016 is the base address in the V X1bus A16 address
space, LADDR isthe device logical address, 64 isthe number of
address bytes per device, and register_number isthe register from
which dataisretrieved.

If the deviceis an A24 device, the address can be determined using
the VXI1:CONF:DLISt? command to find the base addressin A24,
and then adding the register_number to that value. A24 memory
between address 20000016 and address EO000016 is directly
addressabl e by the command module.

» Dataisreturned in the Definite Block Response Data format:
#<non-zero digit><digit(s)><data byte(s)>
where the value of <non-zero digit> equals the number of

<digit(s)>. Thevaue of <digit(s)> taken as adecimal integer
indicates the number of <data byte(s)> to expect in the block.

¢ Related Commands; DIAG:DOWNIoad:SADDress

Example Upload Data Stored in Non-Volatile User RAM

This program reads 1,024 data bytes from register 32 on a device with
logical address 40 in command module A16 address space.

DIM HEADERS$[6],DATA(1024) 6 charsfor "#41024" header;
1,024 charsfor data bytes.

DIAG:UPL:SADD? #H1FCAZ20,1024 Request 1 Kbyte from device

register 32.
enter HEADER$ Strip "#41024" from data.
enter DATA Get 1,024 data bytes into the

array; use enter format so
statement will not terminate on
CRsor LFs, and so forth. Line
Feed (LF) and EOI follow the last
character retrieved.
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OUTPut

The OUTPut subsystem controls the output of pulses and levelsto the
ECLTrgand TTLTrg* trigger buses aswell asthe command module’s front
panel Trig Out connector. Signals connected to the front panel Trig In
connector can also operate the ECLTrg and TTLTrg* trigger buses.

Note The Agilent E1406A Command Module sSTTLTrg trigger linesand Trig Out
port use"low true" or negativelogic. When atrigger levd isset (for example,
OUTPut:EXTernal:LEVel 1), alow voltageis present.

Subsystem Syntax OUTPut
‘ECLTrg<n> (:ECLTrgO or :ECLTrg1)
:IMMediate
:LEVel
[:IMMediate] <level>
[:IMMediate]?
:SOURCce <source>
:SOURce?
[:STATe] <mode>
[(STATe]?
‘EXTernal
:IMMediate
:LEVel
[:IMMediate] <level>
[:IMMediate]?
:SOURCce <source>
:SOURce?
[:STATe] <mode>
[(STATe]?
:TTLTrg<n> (:TTLTrgO through : TTLTrg7)
:IMMediate
:LEVel
[:IMMediate] <level>
[:IMMediate]?
:SOURCce <source>
:SOURce?
[:STATe] <mode>
[(STATe]?
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:ECLTrg<n> oOuUTPut:ECLTrg<n>:IMMediate causesa pulseto appear on the specified
‘IMMediate ECL Trigger line.

Comments * ECLTrg<n> represents either ECLTrg0 or ECLTrgl.

* OUTPut:ECLTrg<n>:STATe must be ON and
OUTPut:ECLTrg<n>:SOURce must be set to INT or NONE in order to
issue animmediate pulse. A "settings conflict” error is generated if
:STATe isnot ON.

* Related Commands. OUTPut:ECLTrg<n>:SOURce,
OUTPuUt:ECLTrg<n>[:STATe]

Example Send Trigger Pulseto ECLTrg0

OUTP:ECLTO:STAT ON Set Systeminstrument to send a
pulse on ECLTO.

OUTP:ECLTO:SOUR INT Set trigger sourceto internal.

OUTP:ECLTO:IMM Pulse the ECLTrgO0 bus.

:ECLTrg<n>:LEVel oOuUTPut:ECLTrg<n>:LEVel[:IMMediate] <level> setsthe selected
[:IMMediate] ECLTrgtriggerlinetologiclevel Oor 1.

Parameters
Parameter Parameter Default
Name Type Range of Values Units
<n> numeric Oor1l N/A
<level> boolean 0|1|OFF|ON none
Comments e OUTP:ECLTrg<n>:STATe must be ON.

* OUTP:ECLTrg<n>:SOURce must be INTernal.

* OUTP:ECLTrg<n>:STATe must be ON for the sourceto drive the
trigger line. Setting :STATe OFF does not change the source, so the
signa driving thelineisstill present. Setting :STATe back ON sets
the source to NONE and de-assertsthe line.

* Related Commands. OUTP:ECLTrg<n>:LEVel[:IMMediate]?,
OUTP:ECLTrg<n>:SOURce, OUTP:ECLTrg<n>[:STATe]

e *RST Condition: OUTP:ECLTrg<n>:LEVel 0

Example ECLTrg0SettolLogicLeve 1

OUTP:ECLTO ON Enable ECLTO.
OUTP:ECLTO:SOUR INT Set the source to internal.
OUTP:ECLTO.LEV 1 Set trigger level.
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:ECLTrg<n>:LEVel
[:IMMediate]?

Example

:ECLTrg<n>:SOURce

Parameters

Comments

Example

:ECLTrg<n>
:SOURce?

Comments

Example

OUTPut:ECLTrg<n>:LEVel[:IMMediate]? returnsthe current logic level of
the selected ECL Trg trigger line.

* ECLTrg<n> represents either ECLTrg0 or ECLTrgl.

Determine Current Stateof ECLTrgl

Ask for level.
Return state of trigger line.

OUTP:ECLTI1.LEV?
enter statement

OUTPut:ECLTrg<n>:SOURce <source> selectswhich source will drive
the selected trigger line.

Parameter Parameter Default
Name Type Range of Values Units
<n> numeric Oorl N/A

<source> discrete INT | EXT | NONE none

* INT alowsthe selected trigger line to be driven by
OUTP:ECLTrg<n>:LEVel commands.

* EXT alowsthe sdlected trigger line to be driven by the Agilent E1406A
Command Module’ s Trig In front panel SMB connector.

* OUTP:ECLTrg<n>:STATe must be ON for the sourceto drive the
trigger line. Setting :STATe OFF does not change the source, so the
signal driving thelineisstill present. Setting :STATe back ON sets
the source to NONE and de-assertsthe line.

* Related Commands. OUTP:ECLTrg<n>[:STATe],
OUTP:ECLTrg<n>:LEVel[:IMMediate]

* *RST Condition: OUTP:ECLTrg<n>:SOURce NONE

Select the Trig In Connector to Drive ECLTrg0

OUTP:ECLTO:SOUR EXT

OUTPut:ECLTrg<n>:SOURce? queriesthe source currently driving the
selected trigger line.

* ECLTrg<n> represents either ECLTrg0 or ECLTrgl.

* Querying the source with :STATe OFF returns NONE, regardless of
the actual source setting.

Determine the Source Driving ECLTrgl

OUTP:ECLT1:SOUR?

enter statement Return trigger source.
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'ECLTrg<n>[:STATe]

Parameters

Comments

Example

‘ECLTrg<n>[:STATe]?

Comments

Example

:EXTernal:IMMediate

Comments

Example

OUTPut:ECLTrg<n>[:STATe] <mode> enables configuration
(for example, source and level) of the specified trigger line.

Parameter Parameter Default
Name Type Range of Values Units
<n> numeric Oorl N/A
<mode> boolean 0|1]|OFF|ON none

* When atrigger lineis asserted (OUTP:ECLTrg<n>:LEVel 1), it
remains asserted when :STATe OFF isset. Setting :STATe ON
again de-asserts the line by setting the source to NONE.

* Related Commands: OUTP:ECLTrg<n>:LEVel[:IMMediate],
OUTP:ECLTrg<n>:SOURce

e *RST Condition: OUTP:ECLTrg<n>[:STATe] 0

Enablethe ECLTrgl Trigger Bus

OUTP:ECLT1:STAT ON

OUTPut:ECLTrg<n>[:STATe]? returnsthe current state (ON or OFF) of
the selected trigger line.

* ECLTrg<n> represents either ECLTrg0 or ECLTrgl.

Query the Stateof ECLTrgl

OUTP:ECLT1.STAT?
enter statement Return the current state.

OUTPut:EXTernal:IMMediate causes a pulseto appear on the
Agilent E1406A Command Module’s front panel Trig Out SMB port.

e OUTP:EXTernal:STATe must be ON and OUTP:EXTernal:SOURce
must be INT or NONE.

* Related Commands. OUTP:EXTernal[:STATe],
OUTP:EXTernal:SOURce

Send Trigger Pulseto Trig Out Port

OUTP:EXT:STAT ON Enable Trig Out port.
OUTP:EXT:SOUR INT Set trigger source.
OUTP:EXT:IMM Pulse Trig Out.
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:EXTernal:LEVel
[:IMMediate]

Parameters

Comments

Example

:EXTernal:LEVel
[:IMMediate]?

Example

:EXTernal:SOURce

Parameters

Comments

OUTPut:EXTernal:LEVel[:IMMediate] <level> setsthe Trig Out port to a
logic level of Oor 1.

Parameter Parameter Default
Name Type Range of Values Units
<level> boolean 0|1|OFF|ON none

* OUTP:EXTernal:STATe must be ON.

e OUTP:EXTernal:SOURce must be INTernal.

* Oncethelevel of the Trig Out port is set to logic level 1, it remains
set if OUTP:EXTernal:STATe OFF isset. Setting
OUTP:EXTernal:STATe back to ON sets the output back to logic
level 0, and sets OUTP:EXTernal:SOURce to NONE.

* Related Commands. OUTP:EXTernal:LEVel[:IMMediate]?,
OUTP:EXTernal:SOURce, OUTP:EXTernal[:STATe]

e *RST Condition: OUTP:EXTernal:LEVel 0

Set Trig Out PorttoLogicLevel 1

OUTP:EXT:STAT ON Enable output.
OUTP:EXT:SOUR INT Set trigger sourceinternal.
OUTP:EXT:LEV 1 Set output level.

OUTPut:EXTernal:LEVel[:IMMediate]? returnsthe current logic level of
the Trig Out port.

Determinethe Current State of Trig Out Port

Ask for level.
Return state of trigger bus.

OUTP:EXT:LEV?
enter statement

OUTPut:EXTernal:SOURce <source> sdectswhich source will drivethe
Trig Out port.

Parameter Parameter Default
Name Type Range of Values Units
<source> discrete INT | TTLTrg | ECLTrg | NONE none

* INT alowsthe Trig Out port to be driven by OUTP:EXTernal:LEVel.

* TTLTrg or ECLTrg allowsthe Trig Out port to be driven by the
selected V X1bus trigger line.

* OUTP:EXTernal:STATe must be ON for the source to operate the
Trig Out port. Setting :STATe OFF does not change the source, so
the signal driving the port isstill present. Setting :STATe back ON
Sets the source to NONE.
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Example

:EXTernal:SOURce?

Comments

Example

:EXTernal[:STATe]

Parameters

Comments

Example

:EXTernal[:STATe]?

Example

* Related Commands. OUTP:EXTernal[:STATe],
OUTP:EXTernal:LEVel[:IMMediate]

* *RST Condition: OUTP:EXTernal:SOURce NONE
Select TTLTrg0* to Drivethe Trig Out Port

OUTP:EXT:SOUR TTLTO

OUTPut:EXTernal:SOURce? queriesfor the source currently driving the
Trig Out port.

* Querying the source with :STATe OFF returns NONE, regardless of
the actual source setting.

Determine the Source Driving Trig Out

OUTP:EXT:SOUR?
enter statement Return Trig Out source.

OUTPut:EXTernal[:STATe] <mode> enables configuration (for example,
source and level) of the command module’s Trig Out port.

Parameter Parameter Default
Name Type Range of Values Units
<mode> boolean 0|1]|OFF|ON none

* When the Trig Out port isset to logic level 1, it remains set if
OUTP:EXTernal:STATe is set to OFF. Setting
OUTP:EXTernal:STATe back to ON setsthe Trig Out port back to
logic level 0. OUTP:EXTernal:SOURce is set to NONE.

¢ Related Commands; OUTP:EXTernal:SOURce,
OUTP:EXTernal:LEVel[:IMMediate]

e *RST Condition: OUTP:EXTernal[:STATe] 0

Enablethe Trig Out Port

OUTP:EXT:STAT ON

OUTPut:EXTernal[:STATe]? returns the current state (ON or OFF) of the
Trig Out port.

Query the State of Trig Out Port

OUTP:EXT:STAT?
enter statement Return the current state.
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:TTLTrg<n>
‘IMMediate

Comments

Example

:TTLTrg<n>:LEVel
[:IMMediate]

Parameters

Comments

Example

OUTPut: TTLTrg<n>:IMMediate causes a pulse to appear on the specified
TTL trigger line.

e TTLTrg<n> represents TTLTrg0 through TTLTrg7.

* OUTP:TTLTrg<n>:STATe must be ON and OUTP:TTLTrg<n>:SOURce
must be set to INT or NONE in order to issue an immediate pulse. An
error message is generated if :STATe isnot ON.

* Related Commands. OUTP:TTLTrg<n>:SOURce,
OUTP:TTLTrg<n>[:STATe]

Send Trigger Pulseto TTLTrg0* and TTL Trg4*

OUTP:TTLTO:STAT ON
OUTP:TTLT4:STAT ON
OUTP:TTLTO:SOUR INT
OUTP:TTLT4:SOUR INT
OUTP:TTLTO:IMM
OUTP:TTLT4:IMM

Enable the System instrument.
Send apulseon TTLTO and TTLT4.

Set trigger sources.
Pulsethe TTLTrgO0 bus.
Pulsethe TTLTrg4 bus.

OUTPut: TTLTrg<n>:LEVel[:IMMediate] <level> setsthe selected
TTLTrg* trigger lineto logic level O or 1.

Parameter Parameter Default
Name Type Range of Values Units
<n> numeric 0 through 7 N/A
<level> boolean 0|1]|OFF|ON none

* OUTP:TTLTrg<n>:STATe must be ON for the sourceto drive the
trigger line. Setting :STATe OFF does not change the source, so the
signa driving thelineisstill present. Setting :STATe back ON sets
the source to NONE and de-asserts the line.

* OUTPut:TTLTrg<n>:SOURce must be INTernal.

* Related Commands. OUTP:TTLTrg<n>:LEVel[:IMMediate]?,
OUTP:TTLTrg<n>:SOURce, OUTP:TTLTrg<n>[:STATe]

e *RST Condition: OUTP:TTLTrg<n>:LEVel 0

TTLTrg0* SettoLogicLeve 1

OUTP:TTLTO:STAT ON Enable TTLTO.
OUTP:TTLTO:SOUR INT Set sourceto internal.
OUTP:TTLTO:LEV 1 Set trigger level.
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:TTLTrg<n>:LEVel
[:IMMediate]?

Comments

Example

:TTLTrg<n>:SOURce

Parameters

Comments

Example

:TTLTrg<n>:SOURce?

Comments

Example

OUTPut: TTLTrg<n>:LEVel[:IMMediate]? returnsthe current logic level of
the selected TTLTrg* trigger line specified by n O through 7.

e TTLTrg<n> represents TTLTrg0 through TTLTrg7.

Determine Current Stateof TTLTrgl*

Ask for level.
Return state of trigger line.

OUTP:TTLT1:.LEV?
enter statement

OUTPut: TTLTrg<n>:SOURce <source> selectswhich source will drive
the selected trigger line.

Parameter Parameter Default
Name Type Range of Values Units
<n> numeric 0 through 7 N/A

<source> discrete INT | EXT | NONE none

* INT alowsthe selected trigger line to be driven by
OUTP:TTLTrgn:LEVel commands.

* EXT allowsthe selected trigger line to be driven by the Trig In front
panel SMB connector.

* OUTP:TTLTrg<n>:STATe must be ON for the sourceto drive the
trigger line. Setting :STATe OFF does not change the source, so the
signal driving thelineisstill present. Setting :STATe back ON sets
the source to NONE and de-assertsthe line.

* Related Commands. OUTP:TTLTrg<n>[:STATe],
OUTP:TTLTrg<n>:LEVel[:IMMediate]

* *RST Condition: OUTP:TTLTrg<n>:SOURce NONE

Select the Trig In Connector to Drive TTL Trg0*

OUTP:TTLTO:SOUR EXT

OUTPut: TTLTrg<n>:SOURce? queriesthe source currently driving the
selected trigger line.

e TTLTrg<n> represents TTLTrg0 through TTLTrg7.
* Querying the source with :STATe OFF returns NONE, regardless of
the actual source setting.

Determinethe Source Driving TTLTrgl*

OUTP:TTLT1:SOUR?

enter statement Return trigger source.
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:TTLTrg<n>[:STATe]

Parameters

Comments

Example

:TTLTrg<n>[:STATe]?

Comments

Example

OUTPut: TTLTrg<n>[:STATe] <mode> controlswhether the System
instrument may drive the specified trigger line.

Parameter Parameter Default
Name Type Range of Values Units
<n> numeric 0 through 7 N/A
<mode> boolean 0|1]|OFF|ON none

* OUTP:TTLTrg<n>:STATe must be ON in order to specify atrigger
source, issue apulse, or set atrigger level.

e OUTP:TTLTrg<n>:STATe must be ON for the sourceto drive the
trigger line. Setting :STATe OFF does not change the source, so the
signa driving thelineisstill present. Setting :STATe back ON sets
the source to NONE and de-assertsthe line.

* Related Commands. OUTP:TTLTrg<n>:SOURce,

OUTP:TTLTrg<n>:LEVel[:IMMediate]

e *RST Condition: OUTP:TTLTrg<n>:STATe 0

Enablethe TTLTrgl* Trigger Line

OUTP:TTLT1:STAT ON

OUTPut:TTLTrg<n>[:STATe]? returns the current state (ON or OFF) of
the selected trigger line.

e TTLTrg<n> represents TTLTrg0 through TTLTrg7.

Query the Stateof TTLTrgl*

OUTP:TTLT1:STAT?

enter statement

Return the current state.
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PROGram

Subsystem Syntax

[:SELected]:DEFine

Parameters

Comments

The PROGram subsystem allows you to write an operating system into the
command module Flash ROM, to read data from the Flash ROM, or to

delete the contents of the Flash ROM. PROG:DEFine? and
PROG:DEFine:CHECked? arevaid in SYSTEM or LOAD mode. The

other PROGram commands listed are active ONLY in LOAD mode.

PROGram

[:SELected]
:DEFine

:CHECked <op_sys>

:CHECked?

:DEFine?
:DELete

PROGram[:SELected]:DEFine <op_sys> writesthe operating system into

Flash ROM.
Parameter Parameter Default
Name Type Range of Values Units
<op_sys> arbitrary block See comments below. none
program data

* Thiscommand returns an error if executed from the System

instrument (switch set to the "Run” position).

* Arbitrary Block Program Data parameters are used to transfer
blocks of dataintheform of bytes. The block of data bytesis preceded
by a preamble which indicates either 1) the number of data byteswhich
follow, or 2) that the following data block will be terminated upon
receipt of a New Line message with the EOI signal true. The syntax is.

Definite Length Block

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

Where the value of <non-zero digit> equals the number of
<digit(s)>. Thevaue of <digit(s)> taken as adecimal integer

indicates the number of <data byte(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>

* Related Commands:. PROG[:SELected]:DELete
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[:SELected]:DEFine
:CHECKked

Parameters

Comments

PROGram[:SELected]:DEFine:CHECked <op_sys> writesthe operating
system into Flash ROM over an RS-232 line.

program data

Parameter Parameter Default
Name Type Range of Values Units
<op_sys> arbitrary block See comments below. none

* Thiscommand returnsan error if executed from the System instrument.

* Arbitrary Block Program Data parameters are used to transfer
blocks of datain the form of bytes. The block of data bytesis
preceded by apreamble 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. Thesyntax is:

Definite Length Block

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

Where the value of <non-zero digit> equals the number of
<digit(s)>. Thevalue of <digit(s)> taken as adecimal integer

indicates the number of <data byte(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>

* Related Commands. PROG[:SELected]:DELete
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Byte Format Each byte sent with this command is expected to be in the following format:

Bit #

7 6 | 5 | 4 3 | 2 [ 1] o

Control Bit Check Bits Data Bits

— Contral Bitisused toindicate the serial driver information such as

clear, rest, or end of transmission. Thishit isignored by the
regular 488.2 driver. The control bit should be onefor regular data.

— Check Bits are used to detect and correct asingle bit error. The

control bit is not included in the check. The check bitsare a
Hamming single hit error correction code, as specified by the
following table: over an RS-232 line.

Data Value Check Bits
0 0

Ol oI N | 0|~ WIDN|PF

[EnY
o

[
[

[EnY
N

[EnY
w

[y
N

N Ol IONMNO| MO DA OWNMN Al O|N

[EnY
a1

— Data Bits are the actual data being transferred (four bitsat a

time). Each word to be written requires four data bytesfor

transmission. The significance of the data is dependent on the
order received. Thefirst data byte received contains the most
significant nibble of the 16-bit word to be written (bits 15-12).

The next data byte received contains the least significant nibble
of the most significant byte of the word (bits 11-8). Thethird
data byte received contains the most significant nibble of the
least significant byte of the word (bits 7-4). The fourth data byte
received contains the least significant nibble of the least
significant byte of the word to be written (bits 3-0). Onceall
four bytes have been received the word will be written.
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[:SELected]:DEFine
:CHECked?

Comments

[:SELected]:DEFine?

Comments

[:SELected]:DELete

Comments

CAUTION

PROGram|[:SELected]:DEFine:CHECked? reads data from Flash ROM
over an RS-232 line.

* Thiscommand returns a definite length arbitrary block of datain the
same format used to send data over RS-232.

PROGram|[:SELected]:DEFine? reads data from the Flash ROM.

* This command returns the operating system program loaded in Flash
ROM as adefinite length arbitrary block.

PROGram[:SELected]:DELete erasesthe entire contents of the Flash ROM.

* Thiscommand returnsan error if executed from the System instrument.

This command will remove the Agilent E1406A operating
system and should NEVER be used unless you are updating the
operating system. Do not use this command when addressing
instruments other than the command module, as the results
may be undetermined and may cause the instrument to fail.
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STATuUsS

Subsystem Syntax

:OPERation
:CONDition?

Comments

Example

The STATus subsystem commands access the Condition, Event, and Enable
Registers in the Operation Status Group and the Questionable Data Group.

STATus

:OPERation
:CONDition?
:ENABIle <event>
:ENABIle?
[[EVENI]?
:NTRansition <unmask>
:PTRansition <unmask>

:PRESet

:QUEStionable
:CONDition?
:ENABIle <event>
:ENABIle?
[[EVENI]?
:NTRansition <unmask>
:PTRansition <unmask>

STATus:OPERation:CONDition? returnsthe state of the Condition
Register in the Operation Status Group. The state represents conditions
which are part of an instrument’ s operation.

* Bit 8intheregister isused by the System instrument (command
modul e) 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 hit 8.
Bit 8 is cleared by the DIAG:INTerrupt:RESPonse? command.

* Related Commands. STAT:OPER:ENABIle, STAT:OPER[:EVEN]?

Read the Contents of the Condition Register

STAT:OPER:COND? Query register.
enter statement
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:OPERation:ENABIle STATus:OPERation: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).

Parameters
Parameter Parameter Default
Name Type Range of Values Units
<event> numeric 256 none
Comments * Bit 8 inthe 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 8istheonly bit used in the Condition Register (by the System
instrument), therefore, it isthe only bit which needs to be unmasked
in the Event Register. Specifying the "bit weight” for the event
unmasks the bit. The bit weight is 256 and can be specified in
decimal, hexadecimal (#H), Octa (#Q) or binary (#B).

* When the Summary bit issent, it setsbit 7 in the Status Byte Register.
* Related Commands: STAT:OPER:ENABIe?

Example Unmask Bit 8in the Event Register

STAT:OPER:ENAB 256 Unmask bit 8.

:OPERation:ENABIle? sTATus:OPERation:ENABIle? returnswhich bitsin the Event Register
(Operation Status Group) are unmasked.

Comments * Bit 8 inthe 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 8inthe Event Register generally isthe only bit which will be
unmasked. If thishit is unmasked when STAT:OPER:ENABIe? is
sent, 256 isreturned.

* Reading the Event Register mask does not change the mask setting
(STAT:OPER:ENABIe <event>).

¢ Related Commands; STAT:OPER:ENABIle

Example Read the Event Register Mask

STAT:OPER:ENAB? Query register mask.
enter statement
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:OPERation[:EVENTt]?

Comments

Example

:OPERation
:NTRansition

Parameters

Comments

Example

STATus:OPERation[:EVENt]? returnswhich bitsin the Event Register
(Operation Status Group) are set. The Event Register indicates when there
has been a positive trangition in the Condition Register.

* Bit 8inthe 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 8inthe Event Register generally isthe only bit which isused. If
thisbit is set when STAT:OPER:EVENTt? is sent, 256 is returned.

* 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
prevents an SRQ from occurring due to a previous event.

* Related Commands. STAT:OPER:ENABIle, STAT:OPER:ENABIle?

Read the Event Register

STAT:OPER:EVEN? Query if bit(s) is set.
enter statement

STATus:OPERation:NTRansition <unmask> sets the negative transition
mask. For each bit unmasked, a 1-to-0 transition of that bit in the associated
Condition Register will set the same bit in the associated Event Register.

Parameter Parameter Default
Name Type Range of Values Units
<unmask> numeric or 0 through +32767 none
non-decimal
numeric

The non-decimal numeric forms are the #H, #Q, or #B formats specified by
|EEE-488.2.

¢ Executable when initiated.

* No coupled commands.
* *RST Condition: No change.
* Related Commands: STATus subsystem commands, *SRE, *STB?

Set the Operation Register Negative Transition Mask

STAT:OPER:NTR 64 Set event bit when wait-for-arm
stateis entered.
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:OPERation STATus:OPERation:PTRansition <unmask> setsthe positive transition
‘PTRansition Mmask. For each bit unmasked, a 0-to-1 transition of that bit in the associated
Condition Register will set the same bit in the associated Event Register.

Comments * See STATus:OPERation:NTRansition <unmask> for parameters and
comments.

Example Set the Operation Register Positive Transition Mask

STAT:OPER:PTR 64 Set event bit when wait-for-arm
stateis entered.

:PRESet STATus:PRESet setseach bit in the Enable Register (Standard Operation
Status Group) to ‘0’.

Example Preset the Enable Register

STAT:PRES Preset Enable Register.

:QUEStionable sTATus:QUEStionable:CONDition? returns the state of the Condition
‘CONDition? Redister inthe Questionable Status Group. The state represents conditions
which are part of an instrument’ s operation.

Comments * Related Commands: STAT:QUES:ENABIe, STAT:QUES[:EVEN]?

Example Read the Contentsof the Condition Register

STAT:QUES:COND? Query register.

Note 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 Registers will always return +0.
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:QUEStionable
:ENABIle

Parameters

Comments

Example

:QUEStionable
:ENABIe?

Comments

Example

:QUEStionable
[:EVENt]?

Comments

Example

STATus:QUEStionable:ENABle <event> sets an 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 Default
Name Type Range of Values Units
<event> numeric 256 none

* When the summary bit is sent, it setsbit 7 in the Status Byte Register.

e Related Commands. STAT:QUES:ENABIle?
Unmask Bit 8in the Event Register
STAT:QUES:ENAB 256 Unmask bit 8.

STATus:QUEStionable:ENABIe? returnswhich bitsin the Event Register
(Questionable Status Group) are unmasked.

* Reading the Event Register mask does not change the mask setting
(STAT:QUES:ENABIe <event>).

¢ Related Commands. STAT:QUES:ENABIle

Read the Event Register Mask

STAT:QUES:ENAB? Query register mask.

STATus:QUEStionable[:EVENt]? returnswhich bitsin the Event Register
(Questionable Status Group) are set. The Event Register indicates when
there has been a positive transition in the Condition Register.

* 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
prevents an SRQ from occurring due to a previous event.

* Related Commands. STAT:QUES:ENABIle, STAT:QUES:ENABIe?

Read the Event Register

STAT:QUES:EVEN? Query returns bit(s) set.
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:QUEStionable
:NTRansition

Parameters

Comments

Example

:QUEStionable
:PTRansition

Comments

Example

STATus:QUEStionable:NTRansition <unmask> setsthe negative transition

mask. For each bit unmasked, a 1-to-0 transition of that bit in the associated
Condition Register will set the same bit in the associated Event Register.

Parameter Parameter Default
Name Type Range of Values Units
<unmask> numeric or 0 through +32767 none
non-decimal
numeric

The non-decimal numeric forms are the #H, #Q, or #B formats specified by

|EEE-488.2.

¢ Executable when initiated.

* No coupled commands.

* *RST Condition: No change.

* Related Commands: STATus subsystem commands, *SRE, *STB?

Set the Questionable Signal Register Negative Transition Mask

STAT:QUES:NTR 64

Set event bit when wait-for-arm

stateis entered.

STATus:QUEStionable:PTRansition <unmask> setsthe positive transition
mask. For each bit unmasked, a 0-to-1 transition of that bit in the associated
Condition Register will set the same bit in the associated Event Register.

* See STATus:QUEStionable:NTRansition <unmask> for parameters
and comments.

Set the Questionable Signal Register Positive Transition Mask

STAT:QUES:PTR 64

Set event bit when wait-for-arm

stateis entered.
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SYSTem

The SYSTem command subsystem for the System instrument provides for:

* Control and access of the System instrument’ s real time clock/calendar
(SYST:TIME, SYST:TIME?, SYST:DATE, SYST:DATE?).

* Accessto the System instrument’ s error queue (SYST:ERRor?).
* Configuring the communication ports (GPIB and serial).

Subsystem Syntax SYSTem
:COMMunicate
:GPIB
:ADDRess?
:SERIal[n]
:CONTrol
:DTR <dtr_cntrl>| ON | OFF | STANdard | IBFull
:DTR?
:RTS <rts_cntrl>| ON | OFF | STANdard | IBFull
RTS?
[:RECeive]
:BAUD <baud_rate>| MIN | MAX
:BAUD? [MIN | MAX]
:BITS <bits>| 7| 8 | MIN | MAX
:BITS? [MIN | MAX]
:PACE
[:PROTocol] <protocol> XON | NONE
[:}PROTocol]?
:THReshold
:STARt <char_count>
:STARt? [MIN | MAX]
:STOP <char_count>
:STOP? [MIN | MAX]
‘PARIity
<type>| EVEN | ODD | ZERO | ONE | NONE
<type>?
:CHECk <check cntrl>| 1|0 | ON | OFF
:CHECK?
:SBITs <shits>| 1 | 2 | MIN | MAX
:SBITs? [MIN | MAX]
:TRANsmit
:AUTO <auto_cntrl>| 1| 0| ON | OFF
:AUTO?
:PACE
[:PROTocol] <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?
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:COMMunicate:GPIB
:ADDRess?

Comments

Example

:COMMunicate
:SERial[n]:...

Comments

Example

SYSTem:COMMunicate:GPIB:ADDRess? returnsthe Agilent E1406A
Command Modul€'s primary GPIB address.

* The Agilent E1406A Command Module (primary) GPIB addressis
set using switches on the module.

Read the Primary GPIB Address

SYST:COMM:GPIB:ADDR? Read the GPIB address.
enter statement 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 (command module). The interface to be affected by the
command is specified by anumber (zero through seven) which replaces the
[n] in the SERial[n] command. The number isthe interface’s card number.
Card number zero specifies the command modul € s built-in interface while
one through seven specify one of up to seven Agilent E1324 B-size plug-in
serid interface modules. The seria interfaceingtalled at ( System
instrument’ s logical address) +1 becomes card number 1, the serial interface
installed at the next sequential logical address becomes card number 2, and
so on. Thelogical addresses used by plug-in serial interfaces must start at

( System instrument’ s logical address) +1 and be contiguous (no unused
logical addresses). The factory set logical address of the Agilent E1406A
Command ModuleisO.

* Serial communication commands take effect after the end of the
program message contai ning the command.

* Serial communication settings for the built-in RS-232 interface
can be stored in its non-volatile RAM only after the
DIAG:COMM:SERial[n]:STORe command is executed. These
settings are used at power-up and DIAG:BOOT[:WARM].

* Serid communication settingsfor the Agilent E1324A RS-232/422
Terminal Interface can be stored in its on-board non-volatile EEROM
only after the DIAG:COMM:SER[N]:STOR command is executed.
These settings are used a power-up and DIAG:BOOT[:WARM].

* DIAG:BOOT:COLD will set the serial communication parameters to
the following defaults:

BAUD 9600
BITSS8
PARity NONE
SBITs1

DTR ON

RTS ON
PACE XON

Set Baud Rate for Plug-in Card 2

SYST:COMM:SER2:BAUD 9600 (must be a card number 1 also)
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:COMMunicate
:SERial[n]:CONTrol
‘DTR

Parameters

Comments

Example

:COMMunicate
:SERial[n]:CONTrol
:DTR?

Example

SYSTem:COMMunicate:SERial[n]:CONTrol:DTR <dtr_cntrl> controls
the behavior of the Data Terminal Ready output line. DTR can be setto a
static state (ON | OFF), can operate as a modem control line (STANdard), or
can be used as a hardware handshake line (IBFull).

Parameter Parameter Default
Name Type Range of Values Units
<dtr_cntrl> discrete ON | OFF | STAN | IBF none

* Thefollowing table defines each value of dtr_cntrl:

Value Definition

ON DTR Line is asserted.

OFF DTR Line is unasserted.

STANdard |DTR will be asserted when the serial interface is ready to
send output data. Data will be sent if the connected device
asserts DSR and CTS.

IBFull While the input buffer is not yet at the :STOP threshold, DTR
is asserted. When the input buffer reaches the :STOP
threshold, DTR will be unasserted.

* DIAG:BOOT:COLD will set DTR to ON.

* Related Commands. SYST:COMM:SER[N]:CONT:RTS,
SYST:COMM:SERIN]|[:REC]:PACE:THR:STARY,
SYST:COMM:SER|N][:REC]:PACE:THR:STOP

* *RST Condition: No change.

Assert theDTR Line
SYST:COMM:SERO:CONT:DTR ON

SYSTem:COMMunicate: SERial[n]: CONTrol:DTR? returns the current
setting for DTR line control.

Check the Setting of DTR Control

SYST:COMM:SERO:CONT:DTR?

enter statement Satement enters the string "ON",
"OFF", "STAN", or "IBF".
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:COMMunicate
:SERial[n]:CONTrol
‘RTS

Parameters

Comments

Example

:COMMunicate
:SERial[n]:CONTrol
‘RTS?

Example

SYSTem:COMMunicate:SERial[n]:CONTrol:RTS <rts cntrl> controls
the behavior of the Request To Send output line. RTS can be set to astatic
state (ON | OFF), can operate as amodem control line (STANdard), or can
be used as a hardware handshake line (IBFull).

Parameter Parameter Default
Name Type Range of Values Units
<rts_cntrl> discrete ON | OFF | STAN | IBF none

* Thefollowing table defines each value of rts_cnitrl:

Value Definition

ON RTS Line is asserted.

OFF RTS Line is unasserted.

STANdard |RTS will be asserted when the serial interface is ready to
send output data. Data will be sent if the connected device
asserts CTS and DSR.

IBFull While the input buffer is not yet at the :STOP threshold, RTS
is asserted. When the input buffer reaches the :STOP
threshold, RTS will be unasserted.

* DIAG:BOOT:COLD will set RTS to ON.

* Related Commands. SYST:COMM:SER[N]:CONT:DTR,
SYST:COMM:SERIN]|[:REC]:PACE:THR:STARY,
SYST:COMM:SER|N][:REC]:PACE:THR:STOP

* *RST Condition: No change.

Unassert the RTSLine
SYST:COMM:SERO:CONT:RTS OFF

SYSTem:COMMunicate:SERial[n]:CONTrol:RTS? returnsthe current
setting for RTS line control.

Check the Setting of RTS Control

SYST:COMM:SERO:CONT:RTS?

enter statement Satement enters the string "ON",
"OFF", "STAN", or "IBF".
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:COMMunicate
:SERial[n][:RECeive]
:BAUD

Parameters

Comments

Example

:COMMunicate
:SERial[n][:RECeive]
:BAUD?

Example

SYSTem:COMMunicate: SERial[n][:RECeive]:BAUD <baud rate> sets
the baud rate for the seria port.

Parameter Parameter Default
Name Type Range of Values Units
<baud rate> numeric 300 | 1200 | 2400 | 4800 | 9600 | none
19200 | MIN | MAX

» Attempting to set baud _rate to other than those values shown will
resultinan Error - 222, "Dat aout of range".

* DIAG:BOOT:COLD will set BAUD to 9600.
* *RST condition: No change.

Set the Baud Rate to 1200

SYST:COMM:SERO:BAUD 1200

SYSTem:COMMunicate: SERial[n][:RECeive]:BAUD? [MIN | MAX]
returns.

— The current baud rate setting if no parameter is sent.
— The maximum allowable setting if MAX is sent.
— The minimum allowable setting if MIN is sent.

Query the Current Baud Rate

SYST:COMM:SERO:BAUD?
enter statement Satement enters a numeric value.
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:COMMunicate sySTem:COMMunicate:SERial[n][:RECeive]:BITS <bits> setsthe
‘SERial [n] [: RECeive] number of bits to be used to transmit and receive data.

BITS
Parameters
Parameter Parameter Default
Name Type Range of Values Units
<hits> numeric 7|8 | MIN | MAX none
Comments * Attempting to set bits to other than those values shown will result in

anError -222, "Dataout of range".

* Whilethis command operates independently of either the
... PARIty <type> or ... SBITs commands, there are two combinations
which are disallowed because of their data frame bit width. The
following table shows the possible combinations:

...BITS ...PARIity <type> ...SBITs Frame Bits
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

* DIAG:BOOT:COLD will et ...BITS to 8.
* Related Commands. SYST:COMM:SER[N|[:REC]:PAR
* *RST Condition: No change.

Example Configure Data Width to 7 Bits

SYST:COMM:SERO:BITS 7

:COMMunicate sySTem:COMMunicate:SERial[n][:RECeive]:BITS? [MIN | MAX]
:SERial[n][:RECeive] reums
:BITS? — The current datawidth if no parameter is sent.
— The maximum allowable setting if MAX is sent.
— The minimum allowable setting if MIN is sent.

Example Query the Current Data Width
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:COMMunicate
:SERial[n][:RECeive]
:PACE[:PROTocol]

Parameters

Comments

Example

:COMMunicate
:SERial[n][:RECeive]
:PACE[:PROTocol]?

Example

SYST:COMM:SERO:BITS?
enter statement Satement enters 7 or 8.

SYSTem:COMMunicate: SERial[n][:RECeive]:PACE[:PROTocol] <pratocol>
enables or disables receive pacing (XON/XOFF) protocol.

Parameter Parameter Default
Name Type Range of Values Units
<protocol> discrete XON | NONE none

¢ While...PROT is XON, the serid interface will send XOFF when the
buffer reachesthe ... STOP threshold, and XON when the buffer
reachesthe ... STARt threshold.

* For an Agilent E1324A, AUTO isaways ON. Inthiscase
...[:RECeive]:PACE will also set ... TRAN:PACE

* The XON character is Control Q (ASCII 1710, 1116), The XOFF
character is Control S (ASCII 1910, 1316).

* DIAG:BOOT:COLD will set ... PACE to XON.

¢ Related Commands:
SYST:COMM:SERIN]|[:REC]:PACE:THR:STAR,
SYST:COMM:SERIN]|[:REC]:PACE:THR:STOP,
SYST:COMM:SER[N]TRAN:AUTO

* *RST Condition: No change.

Enable XON/XOFF Handshaking
SYST:COMM:SERO:PACE:PROT XON

SYSTem:COMMunicate: SERial[n][:RECeive]:PACE[:PROTocol]?
returns the current receive pacing protocol.

Seeif XON/XOFF Protocal is Enabled

SYST:COMM:SERO:PACE:PROT?

enter statement Satement enters the string " XON"
or "NONE".
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:COMMunicate
:SERial[n][:RECeive]
:PACE:THReshold
:STARt

Parameters

Comments

Example

:COMMunicate
:SERial[n][:RECeive]
:PACE:THReshold
:STARt?

Comments

Example

SYSTem:COMMunicate: 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
Name

Parameter
Type

Range of Values

Default
Units

<char_count>

numeric

1 through 99 for built-in,
1 through 8191 for E1324A

none

* To determinethe size of the input buffer of the serial interface you
areusing, send SYST:COMM:SER[N]:PACE:THR:STARt? MAX.
Thereturned value will be the buffer size less one.

e . .STARt must beset tolessthan ... STOP.

e The...THR:STAR command has no effect unless
...PACE:PROT XON, ...CONT:DTR IBF, or ...CONT:RTS IBF has

been sent.

¢ Related Commands:

SYST:COMM:SER[N][:REC]:PACE[:PROT] XON | NONE,

SYST:COMM:SER[N]:CONT:DTR,
SYST:COMM:SER[N]:CONT:RTS

* *RST Condition: No change.

Set Interface to Send XON When Input Buffer Contains 10 Char acters

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 determinethe size of the input buffer of the serial interface you
areusing, send SYST:COMM:SER[N]:PACE:THR:STARt? MAX.
Thereturned value will be the buffer size less one.

Return Current Start Threshold

SYST:COMM:SERO:PACE:THR:STAR? Query for threshold value.
enter statement

Satement 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
<char_count> configuresthe input buffer level at which the specified
interface may send the XOFF character (ASCII 1316), de-assert the DTR
line, and/or de-assert the RTSline.

Parameter Parameter Default
Name Type Range of Values Units
<char_count> numeric 1 through 99 for built-in, none
1 through 8191 for E1324A

* To determinethe size of the input buffer of the serial interface you
areusing, send SYST:COMM:SER[N]:PACE:THR:STOP MAX.
Thereturned value will be the buffer size less one.

* ...STOP must be set to greater than ... STARL.

e The...THR:STOP command has no effect unless
...PACE:PROT XON, ...CONT:DTR IBF, or ...CONT:RTS IBF has
been sent.

¢ Related Commands:
SYST:COMM:SERIN]|[:REC]:PACE[:PROT] XON | NONE,
SYST:COMM:SER[N]:CONT:DTR,
SYST:COMM:SER[N]:CONT:RTS

* *RST Condition: No change.

Set Interfaceto Send XOFF When Input Buffer Contains 80 Characters
SYST:COMM:SERO:PACE:THR:STOP 80

SYSTem:COMMunicate: SERial[n][:RECeive]:PACE:THReshold:STOP?
[MIN | MAX] returns:

— The current stop threshold if no parameter is sent.

— The maximum allowable setting if MAX is sent.

— The minimum allowable setting if MIN is sent.

* To determinethe size of the input buffer of the serial interface you
areusing, send SYST:COMM:SER[N]:PACE:THR:STOP? MAX. The
returned value will be the buffer sizeless one.

Return Current Stop Threshold

SYST:COMM:SERO:PACE:THR:STOP? Query for threshold.
enter statement Satement enters a numeric value.
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:COMMunicate sySTem:COMMunicate:SERial[n][:RECeive]:PARity <type> configures
‘SERial [n] [: RECeive] the type of parity to be checked for received data, and generated for

. transmitted data.
‘PARIty
Parameters
Parameter Parameter Default
Name Type Range of Values Units
<type> discrete EVEN | ODD | ZERO | ONE | NONE| none
Comments * Attempting to set type to other than the values shown resultsin

Error -222, "Dataout of range".

* Thefollowing table defines each value of <type>:

Value Definition

EVEN If ... PARIity:CHECKk is ON, the received parity bit must maintain
even parity. The transmitted parity bit will maintain even parity.

ODD If ... PARIity:CHECKk is ON, the received parity bit must maintain
odd parity. The transmitted parity bit will maintain odd parity.

ZERO If ... PARIity:CHECKk is ON, the received parity bit must be a
zero. The transmitted parity bit will be a zero.

ONE If ... PARIity:CHECKk is ON, the received parity bit must be a
logic one. The transmitted parity bit will be a logic one.

NONE | A parity bit must not be received in the serial data frame.
No parity bit will be transmitted.

* While thiscommand operates independently of either the ... BITS or
... SBITs commands, there are two combinations which are disalowed
because of thair data frame bit width. The following table showsthe
possible combinations:

...BITS ...PARity <type> ...SBITs Frame Bits
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

* Received parity will not be checked unless ... PAR:CHEC ON ishas
been sent. Transmitted data will include the specified parity whether
...PAR:CHEC isON or OFF.
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* DIAG:BOOT:COLD will sgt ... PARity to NONE.
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¢ Related Commands:
SYST:COMM:SERIN]|[:REC]:PAR:CHEC 1 | 0 | ON | OFF,
SYST:COMM:SERIN]|[:REC]:BITS 7 | 8,
SYST:COMM:SERIN]|[:REC]:SBIT 1 | 2,

* *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/generation.

:COMMunicate sySTem:COMMunicate:SERial[n][:RECeive]:PARity? <type> returns
‘SERial [n][: RECeive] the type of parity checked and generated.

‘PARIty?

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]:PARity: CHECk
:SERial[n][:RECeive] <check_cntrl> controlswhether or not the parity bit in received serial data
ZPARityZCHECk frames will be considered significant.

Parameters
Parameter Parameter Default
Name Type Range of Values Units
<check _cntrl> boolean 0|1|OFF|ON none
Comments * When check _cntrl is set to 0 or OFF, received datais not checked for

correct parity. Transmitted data till includes the type of parity
configured with ... PARIty <type>.

* DIAG:BOOT:COLD will set ... CHECk to OFF.

¢ Related Commands:
SYST:COMM:SER[N][REC]:PAR <type>

* *RST Condition: No change.

Example  Set Parity Check to ON
SYST:COMM:SERO:PAR:CHEC ON
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:COMMunicate sySTem:COMMunicate:SERial[n][:RECeive]:PARity: CHECk? returns
:SERial[n][:RECeive] the state of parity checking.
:PARIty:CHECKk?

Example Query Parity Checking

SYST:COMM:SERO:PAR:CHEC?
enter statement Satement entersO or 1.

:COMMunicate sySTem:COMMunicate:SERial[n][:RECeive]:SBITs <shits> setsthe
:SERiaI[n][:RECeive] number of stop bits to be used to transmit and receive data.

:SBITs
Parameters
Parameter Parameter Default
Name Type Range of Values Units
<shits> numeric 1]2]| MIN| MAX none
Comments * Attempting to set shits to other than those values shown will result in

anError -222, "Dataout of range".

* Whilethis command operates independently of either the ... BITS or
... PARity <type> commands, 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 Frame Bits
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

* DIAG:BOOT:COLD will st ...SBITs to 1.
* Related Commands. SYST:COMM:SER[N|[:REC]:BAUD
* *RST Condition: No change.

Example Configurefor 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? [MIN | MAX]
returns:

— The current stop bit setting if no parameter is sent.

— The maximum allowable setting if MAX is sent.

— The minimum allowable setting if MIN is sent.

Query the Current Stop Bit Configuration

SYST:COMM:SERO0:SBITs? :RECisimplied.
enter statement Satement enters 1 or 2.

SYSTem:COMMunicate:SERial[n]: TRANsmit: AUTO <auto_cntrl>
when ON, sets the transmit pacing mode to be the same as that set for
receive pacing. When OFF, the transmit pacing mode may be set
independently of the receive pacing mode.

Parameter Parameter Default
Name Type Range of Values Units
<auto_cntrl> boolean 0|1|ON|OFF none

* For an Agilent E1324A, AUTO isaways ON. Tryingto set OFF or 0
will generate an error.

* DIAG:BOOT:COLD will set ... AUTO to ON.
* Related Commands:
SYST:COMM:SERIN]|[:REC]:PACE[:PROT],
SYST:COMM:SER]n]: TRAN:PACE[:PROT]
e *RST Condition: ... TRAN:AUTO ON
Link Transmit Pacing with Receive Pacing

SYST:COMM:SERO:TRAN:AUTO ON

SYSTem:COMMunicate: SERial[n]: TRANsmit: AUTO? returns the current
state of receiveto transmit pacing linkage.

* For an Agilent E1324A, AUTO isawaysON. Inthiscase... AUTO?
will alwaysreturnal.

Query if AUTO isON or OFF

SYST:COMM:SERO: TRAN:AUTO?
enter statement Satement enters the number 1 or 0.
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:COMMunicate
:SERial[n]: TRANsmit
:PACE[:PROTocol]

Parameters

Comments

Example

:COMMunicate
:SERial[n]: TRANsmit
:PACE[:PROTocol]?

Example

SYSTem:COMMunicate: SERial[n]: TRANsmit:PACE[:PROTocol]
<protocol> enables or disables the transmit pacing (XON/XOFF) protocol.

Parameter Parameter Default
Name Type Range of Values Units
<protocol> discrete XON | NONE none

* For an Agilent E1324A, AUTO isawaysON. Inthiscase,
... TRAN:PACE will aso 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.

* Related Commands. SYST:COMM:SER[N]:TRAN:AUTO

* *RST Condition: No change.

Set XON/XOFF Transmit Pacing
SYST:COMM:SERO: TRAN:PACE:PROT XON

SYSTem:COMMunicate: SERial[n]: TRANsmit:PACE[:PROTocol]?
returns the current transmit pacing protocol.

Check Transmit Pacing Protocol

SYST:COMM:SERO: TRAN:PACE:PROT?

enter statement Satement enters the string " XON"
or "NONE"
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:DATE sSYSTem:DATE <year>,<month>,<day> setsthe command module's
internal calendar.

Parameters
Parameter Parameter Default
Name Type Range of Values Units
<year> numeric Must round to 1980 to 2079. none
<month> numeric Must round to 1 to 12. none
<day> numeric Must round to 1 through last day of| none
month.
Comments * The upper limit on the day parameter is dependent on the month
parameter and may be dependent on the year parameter in the case of
aleap year.

* Related Commands. SYST:TIME, SYST:TIME?, SYST:DATE?
* *RST Condition: *RST does not change the setting of the calendar.

Example Set the System Date

SYST:DATE 1996,06,08 Set June 8, 1996.
:DATE? sSYSTem:DATE? [MAX | MIN,MAX | MIN,MAX | MIN] returns:

When no parameter issent: the current system datein 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 parametersare sent: the minimum or maximum allowable values
for each of the three parameters. The parameter count must be three.

Example Query the System Date

SYST:DATE? Ask for current date.
input values of year,month,day Read back date.
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:ERROr? sysTem:ERRor? queriesthe system’s error queue. The response format
is: <error number>" <error description string>" .

Comments * Assystem errors are detected, they are placed in the System
instrument error queue. The error queueisfirst in, first out. This
meansthat if several error messages are waiting in the queue, each
SYST:ERR? query will return the oldest error message, and that
message will be deleted from the queue.

* If theerror queuefillsto 30 entries, thelast error in the queueis
replaced with Err or - 350, " Too many errors". Nofurther
errors are accepted by the queue until space becomes available using
SYST:ERR?, or the queue is cleared using *CLS.

* The SYST:ERR? command can be used to determine if any
configuration errors occurred during the power-on sequence.

* When SYST: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.

Example 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.

:TIME sysTem:TIME <hour>,<minute>,<second> setsthe command modul€' s
interna clock.

Parameters
Parameter Parameter Default
Name Type Range of Values Units
<hour> numeric Must round to 0 to 23. none
<minute> numeric Must round to 0 to 59. none
<second> numeric Must round to O to 60. none
Comments ¢ Related Commands; SYST:DATE, SYST:DATE?, SYST:TIME?

* *RST Condition: *RST does not change the command module’s
real time clock.

Example SettheSystem Time

SYST:TIME 14,30,20 Set 2:30:20 PM.
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' TIME?

Example

'VERSion?

Comments

Example

SYSTem:TIME? [MAX | MIN,MAX | MIN,MAX | MIN] returns:

When no parameter issent: the current system timeisin 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 parametersare sent: the minimum or maximum allowable values
for each of the three parameters are returned. The parameter count must be
three.

Query 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 this instrument
complies.

e Thereturned information isin theformat: YYYY. R where YYYY is
theyear, and Ris the revision number within that year.

¢ Related Commands. *IDN?

Determine Compliance Version for thislnstrument

SYST:VERS?
enter statement Satement enters 1990.0
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VXI

Subsystem Syntax

The vXI command subsystem provides for:

— Determining the number, type, and logical address of the devices

(instruments) installed in the C-size mainframe.

— Direct accessto VXIbus A16 registers within devicesinstalled in

the mainframe.
— Sending commands using the word seria protocol.

— Access to message-based devices from an RS-232 terminal.

:CONFigure
:CTABIe <address>
:CTABIle?
:DCTable <address>
:DCTable?
:DLADdress?
:DLISt?[<logical _addr>]
:DNUMber?
:ETABIe <address>
:ETABIle?
‘HIERarchy?
:ALL?
:INFormation?
:ALL?
:ITABle <address>
:ITABle?
:LADDress?
:MEXTender?
:MEXTender
:ECLTrg<n> <direction>
:INTerrupt<n> <direction>
TTLTrg<n> <direction>
‘MTABIe <address>
:MTABIle?
:NUMber?
:MEXTender?

:QUERYy? <logical_addr>
‘READ? <logical_addr> <register_addr>
‘RECeive

[:MESSage]? <logical_addr>[,<end_of msg>]

:REGister

‘READ? <register>
‘WRITe <register>,<data>

‘RESet <logical_addr>
‘RESet?
‘ROUTe

:ECLTrg<n>
:!INTerrupt<n>
:TTLTrg<n>

:SELect <logical_addr>
:SELect?
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:SEND

:COMMand <logical_addr>,<command>[,<data>]

:COMMand? <logical_addr>,<command>[,<datal>[,<data2>]]
[:MESSage] <logical_addr>,"<msg_string>"[,<end_of_flag>]

‘WRITe <logical_addr>,<register_addr>,<data>

:WSProtocol

:COMMand

:AHLine <hand_id><line_number>
:AlLine <int_id>,<line_number>
:AMControl <response_mask>
:ANO

:ANY <cmd_word>

:BAVailable <end bit>

:BNO <top_level>

:BREQuest

:CEVent <enable>,<event_number>
:CLR

:CLOCk

:CRESponse <response_mask>
:ENO

:GDEVice <cmdr_laddr>
:ICOMmander

:RDEVice <logical_addr>
‘RHANdIers

‘RHLine <hand _id>

‘RlLine <int_id>

‘RINTerrupter

:RMODid

‘RPERTror

:RPRotocol

‘RSARea

:RSTB

:SLModid <enable>,<modid> (0-127)
:SLOCk

:SUModid <enable>,<modid> (0-63)
‘TRIGger

:MESSage

:RECeive? <count | terminator>
:SEND <msg_string>[,(END | NEN)]

:QUERY

:AHLine? <hand_id>,<line_number>
:AlLine? <int_id>,<line_number>
:AMControl? <response_mask>
:ANO?

:ANY? <cmd_word>

:BNO? <top_level>

:BREQuest?

:CEVent? <enable>,<event_number>
:CRESponse? <response_mask>
:ENO?

:RDEVice? <logical_addr>
‘RHANdlers?

:RHLine? <hand id>

‘RILine? <int_id>

‘RINTerrupter?

186 Agilent E1406A Command Reference

Chapter 5



:CONFigure:CTABIe

Parameters

Comments

Example

:RMODid?

‘RPERror?

:RPRotocol?

‘RSARea?

:RSTB?

:SLModid? <enable>,<modid> (0-127)

:SUModid? <enable>,<modid> (0-63)
:RESPonse?

VXI:CONFigure:CTABle <address> links a user-defined commander/
servant hierarchy table to the command module (resource manager)
processor. The command module must be the acting resource manager in
order for the table to be implemented.

Parameter Parameter Default
Name Type Range of Values Units
<address> numeric (DIAG:NRAM:ADDR?) none

Be certain that address specifies the starting address of the areain
user RAM (allocated using DIAG:NRAM:CREate) where you stored
the commander/servant hierarchy table.

Tables must start on an even address. Note that
DIAG:NRAM:CREate allocates RAM for the table with
an even starting address.

<address> may be specified in decimal, hex (#H), octal (#Q), or
binary (#B) formats.

Setting address to 0 (zero) prevents the parameters defined by the
table from being invoked when the system is rebooted, however, the
tableremainsin user RAM.

For more information see “ User-Defined Commander/Servant
Hierarchies’ on page 39.

Related Commands. DIAGnostic:NRAM:CREate,
DIAGnostic:NRAM:ADDRess?, DIAGnostic:DOWNIoad,
VXI:CONF:CTABIle?

Link a Commander/Servant Hierarchy Tableto the Processor

DIAG:NRAM:CRE <size> Allocate space for table in user RAM.
DIAG:BOOT Reboot systemto complete
allocation.
DIAG:NRAM:ADDR? Get starting address of table
(RAM segment).
DIAG:DOWN <address>,<data> Download data into table.
VXI:CONF:CTABle <address> Link table to processor.
DIAG:BOOT Reboot system to implement table.
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:CONFigure:CTABIe?

Example

:CONFigure:DCTable

Parameters

Comments

Example

VXI:CONFigure:CTABIle? returnsthe starting address of the user’s
commander/servant hierarchy table.

Query Address of the Commander/Servant Hierarchy Table

VXI:CONF:CTABle?
enter statement

Ask for address.
Return address.

VXI:CONFigure:DCTable <address> linksauser-defined dynamic
configuration table to the command module (resource manager) processor.
The command module must be the acting resource manager in order for the
table to be implemented.

Parameter Parameter Default
Name Type Range of Values Units
<address> numeric (DIAG:NRAM:ADDRY?) none

* Becertain that address specifies the starting address of the areain
user RAM (allocated using DIAG:NRAM:CREate) where you stored
the dynamic configuration table data.

» Tablesmust start on an even address. Note that DIAG:NRAM:CREate
allocates RAM for the table with an even starting address.

* <address> may be specified in decimal, hex (#H), octal (#Q), or
binary (#B) formats.

* Setting addressto 0 (zero) prevents the parameters defined by the
table from being invoked when the system is rebooted, however, the
tableremainsin user RAM.

* For more information see* User-Defined Dynamic Configuration”
on page 23.

¢ Related Commands. DIAG:NRAM:CREate,
DIAG:NRAM:ADDRess?, DIAG:DOWNIoad, VXI:CONF:DCTable?

Link a Dynamic Configuration Tableto the Processor

DIAG:NRAM:CRE <size> Allocate space for table in user RAM.

DIAG:BOOT
DIAG:NRAM:ADDR?

DIAG:DOWN <address>,<data>
VXI:CONF:DCTable <address>
DIAG:BOOT

Reboot systemto complete the
allocation.

Get starting address of table (RAM
segment).

Download data into table.
Link table to processor.
Reboot systemto implement table.
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:CONFigure:DCTable?

Example

:CONFigure
:DLADdress?

Comments

Example

VXI:CONFigure:DCTable? returnsthe starting address of the user’s
dynamic configuration table.

Query Address of Dynamic Configuration Table

VXI:CONF:DCTable? Ask for address.
enter statement Return address.

VXI:CONFigure:DLADdress? returns acomma (,) separated decimal
numeric list of device logical addresses currently installed in the mainframe.
If the command module is not the resource manager, it only returns the
logical addresses of the devicesin its servant area

¢ Usethe VXI:CONF:DNUM? command to determine the number of
valueswhich will bereturned by VXI:CONF:DLAD?.

* Use each of the logical addresses returned by VXI:CONF:DLAD?
with VXI:CONF:DLIS? to determine the types of devicesingalled.

* VXI:CONF:DEVICELAD? is also accepted.

* Thiscommand has been retained for compatibility with existing
programs. For new programs you should use the
VXI:CONF:LADDress? command.

* Related Commands. VXI:CONF:DLISt?, VXI:CONF:DNUMber?,
VXI:CONF:LADDress?

Deter mine the Device Addresses within the System

VXI:CONF:DLAD? Query for list of addresses.
enter statement List of addresses.
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:CONFigure:DLISt?  vxI:CONFigure:DLISt? [<logical_addr>] returnsinformation about
the device specified by logical_addr. Responsedataisin theform:

ni, n2, n3, n4, n5, n6, cl, c2, c3, c4, c5, s1, s2,s3,s4
Where the fields above are defined as;

n fields  Indicate numeric data responsefields.
c fields Indicate character data response fields.
s fields Indicate string data response fields.

nl Device'sLogical Address. A number from O to 255.

n2 Commander’s Logical Address. A number from -1 to 255;
-1 means this device has no commander.

n3 Manufacturer’s|D. A number from O to 4095.

n4 Model Code. A number from 0 to 65535, chosen by the manufacturer to
signify the model of this device.

n5 Slot Number. A number between -1 and the number of Sotsin this
mainframe; -1 indicates that the slot associated with this device is unknown.
Thisisaways-1 for B size mainframes.

n6 Slot 0 Logical Address. A number from O to 255.

c1 Device Class. 3 datacharacters; EXT|HYB|MEM|MSG|REG|VME.
EXT = Extended device, HYB = Hybrid device (e.g., IBASIC
MEM = Memory device, MSG = Message-based device
REG = Register-based device, VME = VME device

c2 Memory Space. Up to 4 data characters; A16|A24|A32|NONE|RES.
Al6 = A16 addressing mode, A24 = A24 addressing mode,
A32 = A32 addressing mode, NONE = no addressing mode,
RES = reserved.

¢3 Memory Offset. 10 data characters which define the base address of the
A24 or A32 address space on the device. Thisvalueisexpressed in hex
format (first two characters are #H).

c4 Memory Size. 10 data characters which define the size of the A24 or
A32 address space in bytes. Thisvalueis expressed in hex format
(first two characters are #H).

c5 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 = sdlf-test passed,
READY = ready to receive commands

s1 Extended Field 1. Not currently used; returns "
s2 Extended Field 2. Not currently used; returns "
s3 Extended Field 3. Not currently used; returns "

s4 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 |EEE 488.1 secondary address unless astart-up error is
detected. Inthat case, this field will contain one or more error codesin the
form "CNFG ERROR: n, m, ...,z". TableB-3in Appendix B for a complete
list of these codes.
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Parameters

Comments

Example

:CONFigure
:DNUMber?

Comments

Example

Parameter Parameter Default
Name Type Range of Values Units
<logical_addr> numeric 0 to 255 (or nothing) none

* When logical_addr is not specified, VXI:CONF:DLIS? returns
information for each of the devices installed, separated by
semicolons (;). If the command moduleis not the resource manager,
it returns information on only the devicesin its servant area.

* Cardswhich are part of acombined instrument such as a switchbox or
scanning voltmeter always return the same manufacturer’ s comments as
thefirst card in theinstrument. 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 VXI:CONF:INF?
and VXI:CONF:HIER? commands.

¢ Related Commands: VXI:CONF:DLADdress?,
VXI:CONF:DNUMber?, VXI:CONF:INFormation?,
VXI:CONF:HIERarchy?

Query thedevicelist for the System I nstrument

dimension string[1000] Sring size large in case of multiple

devicelist.

Ask for the devicelist for the
System instrument.

Enter return data into string.

Exampleresponsedata (noerror):+0, -1, +4095, +1301, +0, +0, HYB, NONE,
#H00000000, #HO0000000, READY, "" " "SYSTEM | NSTALLED AT SECONDARY
ADIR 0"

VXI:CONF:DLIS? O

enter string

Exampleresponse data (with error):+255, +0, +4095, +65380, -1, +0, REG
A16, #HD0000000, #HD0000000, READY, "" "v, "ONFG ERROR 11"

VXI:CONFigure:DNUMber? returnsthe number of devicesinstalled in the
mainframe (including the System instrument itself). If the command
moduleis not the resource manager, it returns the number of devicesinits
servant area.

¢ Usethe VXI:CONF:DNUM? command to determine the number of
valueswhich will bereturned by VXI:CONF:DLAD?.

* Thiscommand has been retained for compatibility with existing
programs. For new programsyou should use the VXI: CONF:NUMBer?
command.

* Related Commands. VXI:CONF:DLADdress?, VXI:CONF:DLISt?
Deter mine the Number of Devices Within the System

VXI:CONF:DNUM?
enter statement

Query the number of devices.
Input number of devices.
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:CONFigure:ETABIle vxi:CONFigure:ETABIle <address> links auser-defined extender table to
the command module (resource manager) processor. The command module
must be the acting resource manager in order for the table to be

implemented.
Parameters
Parameter Parameter Default
Name Type Range of Values Units
<address> numeric (DIAG:NRAM:ADDR?) none
Comments * Becertain that address specifies the starting address of the areain

user RAM (allocated using DIAG:NRAM:CREate) where you stored
the extender table.

* Tablesmust start on an even address. Note that DIAG:NRAM:CREate
allocates RAM for the table with an even starting address.

* <address> may be specified in decimal, hex (#H), octal (#Q), or
binary (#B) formats.

* Setting addressto O (zero) prevents the parameters defined by the
table from being invoked when the system is rebooted, however,
thetable remainsin user RAM.

* For more information seethe* User-Defined Logical Address and
Memory Windows’ on page 31.

¢ Related Commands. DIAG:NRAM:CREate,
DIAG:NRAM:ADDRess?, DIAG:DOWNIload, VXI:CONF:ETABle?

Example Link an Extender Tableto the Processor

DIAG:NRAM:CRE <size> Allocate space for tablein user RAM.
DIAG:BOOT Reboot systemto complete
allocation.
DIAG:NRAM:ADDR? Get starting address of table
(RAM segment).
DIAG:DOWN <address>,<data> Download data into table.
VXI:CONF:ETAB <address> Link table to processor.
DIAG:BOOT Reboot system to implement table.

:CONFigure:ETABIle? vxi:CONFigure:ETABIe? returns the starting address of the user’s
extender table.

Example Query Addressof the Extender Table

VXI:CONF:ETABIle? Ask for address.
enter statement Return address.
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:CONFigure
‘HIERarchy?

Comments

VXI:CONFigure:HIERarchy? returns current hierarchy configuration
information about the selected logical address. The individual fields of the
response are commaseparated. If the information about the selected logical
addressis not available from the destination device (that is, the requested
deviceis not in the mainframe or the command modul €' s servant area) then
Error -224, "1l egal paraneter val ue" will beset and no
response datawill be sent.

* This command returns the following values:

Logical address: Aninteger between -1 and 255 inclusive.
-1 indicates that the device has no logical address.

Commander’slogical address: Aninteger between -1 and 255
inclusive. -1 indicates that the device has no commander or that the
commander is unknown.

Interrupt handlers: A comma (,) separated list of seven integers
between 0 and 7 inclusive. Interrupt lines 1-7 are mapped to the
individua return values. 0 (zero) isused to indicate that the
particular interrupt handler is not configured. A set of return values
of 0,0, 0, 5, 2, 0, 6 would indicate that:

handler 4 is configured to handle interruptson line 5
handler 5 is configured to handle interrupts on line 2
handler 7 is configured to handle interrupts on line 6
handlers 1, 2, 3, and 6 are not configured

Interrupters: A comma(,) separated list of seven integers between
O and 7 inclusive. Interrupt lines 1-7 are mapped to the individual
return values. 0 (zero) indicates that the particular interrupter is not
configured. A set of return valuesof 0, 0, 0, 5, 2, 0, 6 would
indicate that:

interrupter 4 is configured to handle interruptson line 5
interrupter 5 is configured to handle interrupts on line 2
interrupter 7 is configured to handle interrupts on line 6
interrupters 1, 2, 3, and 6 are not configured

Pass/Failed: An integer which contains the pass/fail status of the
specified device encoded as follows:

0 =FAIL, 1=IFAIL, 2 =PASS, 3 =READY

Manufacturer specific comment: Up to an 80 character quoted
string that contains manufacturer specific data. It issent 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 is
detected. Inthat case, thisfield will contain one or more error
codesin theform "CNFG ERROR: n, m, ...,z". SeeTableB-3in
Appendix B for acompletelist of these codes.

* Cardswhich are part of acombined instrument such as a switchbox or
scanning voltmeter always return the same manufacturer’ s comments as
thefirst card in theinstrument. Information in the other fields
correspond to the card for which the logical addresswas specified.
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* Related Commands. VXI:SELect, VXI:CONF:HIERarchy:ALL?,
VXI:CONF:LADDress?

:CONFigure vxI:CONFigure:HIERarchy:ALL? returns the configuration information
‘HIERarchy:ALL? aboutallogica addressesin the mainframe, or the devicesin the command
module's servant areaif the command module is not the resource manager.
Theinformation isreturned in the order specified in the response to
VXI:CONF:LADDress?. Theinformation about multiple logical addresses
will be semicolon (;) separated and follow the |EEE 488.2 response
message format. Individua fields of the output are comma (,) separated.

Comments * Related Commands. VXI:SELect, VXI:CONF:HIERarchy?,
VXI:CONF:LADDress?

:CONFigure vxi:CONFigure:INFormation? returns the static information about the
‘INFormation? sdectedlogical address (see VXI:SELect). Theindividua fields of the
response are comma (,) separated. If theinformation about the selected
logical addressis not available from the destination device (that is, the
requested deviceis not in the mainframe or the command modul€' s servant
ared) thenError -224, "Il | egal paraneter val ue" will beset and
no response data will be sent. The command returns the following values:

Logical address: An integer between -1 and 255 inclusive. -1 indicates
that the device has no logical address.

Manufacturer ID: Aninteger between -1 and 4095 inclusive. -1 indicates
that the device has no Manufacturer 1D.

Model code: Aninteger between -1 and 65535 inclusive. -1 indicates that
the device has no model code.

Deviceclass: Aninteger between O and 5 inclusive.

0 = VXIbus memory device, 1 =V XIbus extended device,

2 =V XIbus message based device, 3 = VXIbus register-based device,
4 = Hybrid device, 5 = Non-V Xlbus device.

Addressspace: Aninteger between 0 and 15 inclusive, which is the sum of
the binary weighted codes of the address space(s) occupied by the device.
1=Thedevice has A16 registers, 2 = The device has A24 registers,

4 = The device has A32 registers, 8 = The device has A64 registers.

A16 memory offset: An integer between -1 and 65535 inclusive. Indicates
the base address for any A16 registers (other than the V X1bus defined
registers) which are present on the device. -1 indicates that the device has
no A16 memory.
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Comments

Example

A24 memory offset: Aninteger between -1 and 16777215 inclusive.
Indicates the base address for any A24 registers which are present on the
device. -1indicates that the device has no A24 memory.

A32 memory offset: An integer between -1 and 4294967295 inclusive.
Indicates the base address for any A32 registers which are present on the
device. -1indicates that the device has no A32 memory.

A16 memory size: Aninteger between -1 and 65535 inclusive. Indicates
the number of bytes reserved for any A16 registers (other than the VX1 bus
defined registers) which are present on the device. -1 indicatesthat the
device hasno A16 memory.

A24 memory size: Aninteger between -1 and 16777215 inclusive.
Indicates the number of bytes reserved for any A24 registerswhich are
present on the device. -1 indicates that the device has no A24 memory.

A32 memory size: Aninteger between -1 and 4294967295 inclusive.
Indicates the number of bytes reserved for any A32 registers which are
present on the device. -1 indicates that the device has no A32 memory.

Slot number: An integer between -1 and the number of dotswhich existin
the cage. -1 indicates that the slot which contains this device is unknown.

Slot Ological address: Aninteger between -1 and 255 inclusive.
-1 indicates that the Slot 0 device associated with this device is unknown.

Subclass: Aninteger representing the contents of the subclass register.
-1 indicates that the subclass register is not defined for this device.

Attribute: Aninteger representing the contents of the attribute register.
-1 indicates that the attribute register is not defined for this device.

Manufacturer specific comment: Up to an 80 character quoted string that
contains manufacturer specific data. 1t issent with a488.2 string response
dataformat, and will contain the instrument name and its | EEE 488.1
secondary address unless a start-up error is detected. In that case, thisfield
will contain one or more error codesin the form "CNFG ERROR: n, m,
..,2". SeeTableB-3in Appendix B for a completelist of these codes.

¢ Related Commands: VXI:SELect, VXI:CONF:INFormation:ALL?,
VXI:CONF:LADDress?

Get Static Information on the Currently Selected Logical Address

VXI:SEL 0 Sdect thelogical address.
VXI:CONF:INF? Ask for data.
enter statement Return data.
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:CONFigure vxi:CONFigure:INFormation:ALL? returns the static information about
‘INFormation:ALL? allogical addresses. Theinformation is returned in the order specified in
the response to VXI:CONF:LADDress?. Theinformation about multiple
logical addresses will be semicolon (;) separated and follow the |EEE 488.2
response message format. Individual fields of the output are comma(,)
separated.

Comments ¢ Related Commands: VXI:SELect, VXI:CONF:INFormation?,
VXI:CONF:LADDress?

:CONFigure:ITABle vxI:CONFigure:ITABle <address> links auser-defined interrupt line
allocation table to the command module (resource manager) processor.
The command module must be the acting resource manager in order for
the table to be implemented.

Parameters
Parameter Parameter Default
Name Type Range of Values Units
<address> numeric (DIAG:NRAM:ADDR?) none
Comments * Becertain that address specifies the starting address of the areain

User RAM (allocated using DIAG:NRAM:CREate) where you stored
the interrupt line allocation table data.

» Tablesmust start on an even address. Note that DIAG:NRAM:CREate
allocates RAM for the table with an even starting address.

* <address> may be specified in decimal, hex (#H), octal (#Q), or
binary (#B) formats.

* Setting addressto O (zero) prevents the parameters defined by the
table from being invoked when the system is re-booted, however,
thetable remainsin user RAM.

* For more information see the section * User-Defined I nterrupt Line
Allocation Table” on page 54.

¢ Related Commands. DIAG:NRAM:CREate,
DIAG:NRAM:ADDRess?, DIAG:DOWNIload, VXI:CONF:ITABle?

Example Link an Interrupt Line Allocation Table to the Processor

DIAG:NRAM:CRE <size> Allocate space for table in user RAM.
DIAG:BOOT Reboot systemto complete the
allocation.
DIAG:NRAM:ADDR? Get starting address of table
(RAM segment).
DIAG:DOWN <address>,<data> Download data into table.
VXI:CONF:ITAB <address> Link table to processor.
DIAG:BOOT Reboot system to implement.
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:CONFigure:ITABle?

Example

:CONFigure
:LADDress?

Comments

:CONFigure
:LADDress
:MEXTender?

Comments

VXI:CONFigure:ITABle? returnsthe starting address of the user’s interrupt
line allocation table.

Query Addressof Interrupt Line Allocation Table

VXI:CONF:ITABle? Ask for address.
enter statement Return address.

VXI:CONFigure:LADDress? returnsacomma(,) separated list of logical
addresses of devicesin the mainframe, or alist of devicesin the command
module's servant areaif the command module is not the resource manager.
Thisisan integer between 1 and 256 inclusve. Thelogical address of the
device responding to the command will be the first entry in thelist. If the
command is received by a device other than the resource manager, the
response will contain the logical address of the destination device followed
by alist of deviceswhich are immediate servants to the destination device.

¢ Related Commands: VXI:SELect, VXI:CONF:NUMBer?

VXI:CONFigure:LADDress:MEXTender? returnsacomma (,) separated
list of logical addresses of mainframe extender devices in the system. This
isan integer between 1 and 256 inclusive. If there are no extender devices
inthe system a- 1 will bereturned. An error isreported if the command is
received by a device other than the resource manager.

* Related Commands. VXI:SELect, VXI:CONF:NUMBer:MEXTender?
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:CONFigure
:MEXTender
:ECLTrg<n>

Parameters

Comments

VXI:CONFigure:MEXTender:ECLTrg<n> <direction> isusedto
configure the sel ected mainframe extender to direct the ECL trigger

specified by <n>.
Parameter Parameter Default
Name Type Range of Values Units
<n> numeric Oorl none
<direction> discrete IN | OUT | NONE none

Select the logical address of the extender to access with the
VXI:SELect command.

Thetrigger line affected is specified in the ECLTrg<n> node of the
command by an integer of O or 1. Integers greater than 1 will
generate Error - 113, "Undefi ned header".

A mainframe extender can direct atrigger line into or out of the
V Xlbus card cage (mainframe) that it is plugged into.

If you specify NONE the trigger line will be disabled and will not be
directed in or out.

Some mainframe extender devices do not support sometrigger lines.
These commands will determine whether the specified trigger lineis
supported before it attempts to execute the command. If the trigger

lineis not supported a "trigger not supported” error will be returned.

This command can only be executed by the System instrument in a
command module that is serving as resource manager for the entire
V Xlbus system.

Related Commands. VXI:CONF:MEXTender:INTerrupt,
VXI:CONF:MEXTender:-TTLTrg<n>, VXI:ROUTe:ECLTrg<n>

Example Direct ECL trigger linelfrom acard cage with " child side" extender
at logical address5to an extended card cagewith a" parent side

extender" of logical address 6.

VXI:SEL 5

VXI:CONF:MEXT:ECLT1 OUT

VXI:SEL 6

VXI:CONF:MEXT:ECLT1 IN

Sdect logical address 5.
Configurethe logical address5

extender as OUT.

Sdlect logical address 6.
Configurethe logical address 6

extender as|IN.
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:CONFigure

:MEXTender
!INTerrupt<n>

Parameters

Comments

Example

VXI:CONFigure:MEXTender:INTerrupt<n> <direction> isusedto
configure the sel ected mainframe extender to direct the interrupt line

specified by <n>.
Parameter Parameter Default
Name Type Range of Values Units
<n> numeric Oorl none
<direction> discrete IN | OUT | NONE none

Select the logical address of the extender to access with VXI:SELect.

Theinterrupt line affected is specified in the INTerrupt<n> node of the
command by anumber ranging from 1to 7. Numberslessthan 1 and
greater than 7 will generate Er r or - 113, " Undef i ned header ".

A mainframe extender can direct an interrupt lineinto the V X1bus
card cage (mainframe) that it is plugged into or it can direct the
interrupt line out of the card cage.

If you specify NONE the interrupt line will be disabled and will not
be directed in or out.

Some mainframe extender devices do not support directing interrupt
lines. These commandswill determine whether the specified
interrupt line is supported before it attempts to execute the
command. If theinterrupt lineis not supported, atrigger not
supported error will be returned.

This command can only be executed by the System instrument in a
command module that is serving as resource manage for the entire
V Xlbus system.

Related Commands. VXI:CONF:MEXTender:ECLTrg<n>,
VXI:CONF:MEXTender:-TTLTrg<n>, VXI:ROUTe:INTerrupt<n>

Direct interrupt line 1 from a card cage with " child side" extender at
logical address5to an extended card cagewith a" parent side
extender" of logical address 6.

VXI:SEL 5 Sdect logical address 5.

VXI:CONF:MEXT:INT1 OUT Configurethe logical address5
extender as OUT.

VXI:SEL 6 Sdect logical address 6.

VXI:CONF:MEXT:INT1 IN Configure the logical address 6
extender asIN.
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:CONFigure
:MEXTender
:TTLTrg<n>

Parameters

Comments

VXI:CONFigure:MEXTender:TTLTrg<n> <direction> isused configure
the selected mainframe extender to direct the TTL trigger specified by <n>.

Parameter Parameter Default
Name Type Range of Values Units
<n> numeric 0 through 1 none

<direction> discrete IN | OUT | NONE none

Select the logical address of the extender to access with VXI:SELect.

Thetrigger line affected is specified in the TTLTrg<n> node of the
command by a number ranging from O to 7. Numbers greater than 7
will generate Er ror - 113, "Undefi ned header .

A mainframe extender can direct atrigger line into the VXIbus card
cage (mainframe) that it is plugged into or it can direct the trigger
line out of the card cage.

If you specify NONE the trigger line will be disabled and will not be
directed in or out.

Some mainframe extender devices do not support sometrigger lines.
These commands will determine whether the specified trigger lineis
supported before it attempts to execute the command. If the trigger

lineis not supported, a“trigger not supported” error will be returned.

This command can only be executed by the System instrument in a
command module that is serving as resource manager for the entire
V Xlbus system.

Related Commands. VXI:CONF:MEXTender:INTerrupt<n>,
VXI:CONF:MEXTender:ECLTrg<n>, VXI:ROUTe:TTLTrg<n>

Example Direct TTL trigger line 1 from acard cagewith " child side" extender
at logical address5to an extended card cagewith a" parent side

extender" of logical address 6.

VXI:SEL 5

VXI:CONF:MEXT:TTLT1 OUT

VXI:SEL 6

VXI:CONF:MEXT:TTLT1 IN

Sdect logical address 5.
Configurethe logical address5

extender as OUT.

Sdect logical address 6.
Configure the logical address 6

extender as|IN.
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:CONFigure:MTABIle vxI:CONFigure:MTABIe <address> links a user-defined A24/A32 address
allocation table to the command module (resource manager) processor. The
command module must be the acting resource manager in order for the table
to be implemented.

Parameters
Parameter Parameter Default
Name Type Range of Values Units
<address> numeric (DIAG:NRAM:ADDR?) none
Comments * Becertain that address specifies the starting address of the areain

user RAM (allocated using DIAG:NRAM:CREate) where you stored
the A24/A 32 address all ocation table data.

* Tablesmust start on an even address. Note that DIAG:NRAM:CREate
allocates RAM for the table with an even starting address.

* <address> may be specified in decimal, hex (#H), octal (#Q), or
binary (#B) formats.

* Setting addressto O prevents the parameters defined by the table
from being invoked when the system is rebooted, however, the table
remansin user RAM.

* For more information see“ Reserving A24/A32 Address Space” on
page 48.

¢ Related Commands. DIAG:NRAM:CREate,
DIAG:NRAM:ADDRress?, DIAG:DOWNIload, VXI:CONF:MTABIe?

Example Link an A24/A32 Address Allocation Tableto the Processor

DIAG:NRAM:CRE <size> Allocate space for tablein user RAM.
DIAG:BOOT Reboot systemto complete the
allocation.
DIAG:NRAM:ADDR? Get starting address of table
(RAM segment).
DIAG:DOWN <address>,<data> Download data into table.
VXI:CONF:MTAB <address> Link table to processor.
DIAG:BOOT Reboot system to implement table.
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:CONFigure:MTABIe?

Example

:CONFigure:NUMBer?

Comments

:CONFigure:NUMBer
:MEXTender?

Comments

:QUERY?

Parameters

Comments

VXI:CONFigure:MTABIle? returnsthe starting address of the user’s
A24/A 32 address all ocation table.

Query Address of A24/A32 Address Allocation Table

VXI:CONF:MTABIle? Ask for address.
enter statement Return address.

VXI:CONFigure:NUMBer? returns the number of devicesin the system
when it isissued to aresource manager. Thisisan integer between 1 and
256 inclusive. If the command isreceived by a device that is not the
resource manager, it returns the number of devices which areimmediate
servants to the destination device, including the destination device. For
example, acommander with 3 servants would return avaue of 4, or a
resource manager for a system of 4 devices would return avalue of 5.

¢ Related Commands: VXI:SELect, VXI:CONF:LADDress?

VXI:CONFigure:NUMBer:MEXTender? returns the number of devicesin
the system when it isissued to aresource manager. Thisisan integer
between 1 and 256 inclusive, which indicates the number of mainframe
extender devicesin the system. If the command isreceived by adevice
other than the resource manager an error is reported.

¢ Related Commands: VXI:SELect, VXI:CONF:LADDress?,
VXI:CONF:NUMBer?

VXI:QUERy? <logical_addr> returns one 16-bit data word from the Data
Low Register of the message-based device at logical_addr.

Parameter Parameter Default
Name Type Range of Values Units
<logical_addr> numeric Must round to O through 255. none

* Send aDevice Clear to "unlock" the System instrument in case the
deviceat logical_addr does not respond.

* VXI:QUERY? can be used to read the response in the Data Low
Register when the VXI:SEND:COMM command is ANY, and the
command sent isaquery.

* Thiscommand has been retained for compatibility with existing
programs. For new programs you should use VXI:WSP:RESP?

* Related Commands: VXI:SEND:COMMand, VXI:WSProtocol:RESP?

202 Agilent E1406A Command Reference Chapter 5




Example ReadtheDatal ow Register of Deviceat Logical Address 72

VXI:QUERY? 72 Query value of Data Low Register.
enter statement Input 16-bit value.

"READ? VXIREAD? <logical_addr>, <register_addr> allows access to the
entire 64-byte A16 register address space for the device specified by
logical_addr. Sincethe VXIbus system is byte-addressed, while the
registers are 16-bits wide, registers are specified by even addresses only.
This method of identifying registers follows the V X1bus standard format.

Parameters
Parameter Parameter Default
Name Type Range of Values Units
<logical_addr> numeric Must round to 0 through 255. none
<register_addr> numeric Must round to an even value none
from O through 62 (3Ep).
Comments * Specifying an odd register address will cause Er r or +2003,

"l nval i d word addr ess".

» Specifying alogical address not currently in the system will cause
Error +2005, "No card at | ogi cal address".

* If the command module isthe resource manager it can read from any
device within the mainframe. 1f the command moduleis not the
resource manager it can only read from deviceswithin its servant area.

* <logical_addr> must be specified in decimal. <register_addr> may
be specified in decimal, hex (#H), octal (#Q), or binary (#B).

» Accesses are 16-bit non-privileged data accesses.

* Thiscommand has been retained for compatibility with existing
programs. For new programs you should use VXI:REG:READ?.

¢ Related Commands: VXI:WRITe, VXI:REGister:READ?

Example Read from Oneof a Device's Configuration Registers

VXI:READ? 8,0 Read 1D Register on device at
logical address 8.
enter statement Enter value from Device Register.
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:RECeive[:MESSage]? vxI:RECeive[:MESSage]? <logical_addr>[,<end of_msg>] receivesa
message from the message-based device at logical_addr.

Parameters
Parameter Parameter Default
Name Type Range of Values Units
<logical_addr> numeric Must round to 0 through 255. none
<end_of_msg> | discrete/numeric END | LF | CRLF | <count> none
Comments * A message ends when the condition specified by the end_of _msg

parameter ismet. When end_of_msg specifies a count, it can range
from 1 through 2,147,483,647.

* Thedefault end_of _msg parameter isEND.

* VXI:REC? together with VXI:SEND can be used to communicate with
message-based devices from an RS-232 monitor viathe command
module. If the command module is the resource manager, the
message-based devices can be inside or outside its servant area. If the
command module is not the resource manager, the message-based
devices must be in the command modul€ s servant area.

* VXI:REC? uses the Byte Transfer Protocol which usesthe DIR and
DOR bitsin the Response Register. This protocol and DIR/DOR are
described in the VXIbus System Specifications.

* Send aDevice Clear to "unlock" the System instrument in case the
deviceat logical_addr does not satisfy the end_of _msg condition
(insufficient data for count, or no END | LF | CRLF).

* Thiscommand has been retained for compatibility with existing
programs. For new programs you should use the
VXI:WSP:MESS:REC? command

* Related Commands. VXI:SEND[:MESSage],
VXI:WSProtocol:MESSage:RECeive?,
VXI:WSProtocol:MESSage:SEND

Example Queryfor Message from Moduleat L ogical Address 16

VXI:SEND 16,"*IDN?" Send command to device at logical
address 16.
VXI:REC? 16 Enter message.
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:REGister:READ? vXI:REGister:READ? <register> returns the contents of the specified
16-hit register at the selected logical address as an integer (see VXI:SELect).

Parameters

Comments

Note

Parameter Parameter Default
Name Type Range of Values Units
<register> numeric Even numbers from 0 to 62 or none
register name (see below).

* Theregister parameter can be all even numbers from 0 to 62

inclusive (as a numeric value) or the following (optional) words:

A16 Window: A16 Window Map Register (12)
A24Low: A24 Pointer Low Register (18)
A24High: A24 Pointer High Register (16)

A24 Window: A24 Window Map Register (14)
A32Low: A32 Pointer Low Register (22)
A32High: A32 Pointer High Register (20)

A32 Window: A32 Window Map Register (16)
ATTRibute: Attribute Register (8)

DHIGh: DataHigh Register (12)

DLOW: Datal ow Register (14)

DTYPe: Device Type Register (2)

ETConfigure: ECL Trigger Configuration Register (22)

ICNF: Interrupt Configuration Register (18)
ICONtrol: Interrupt Control Register (28)

ID: ID Register (0)
ISTatus: Interrupt Status Register (26)
LAWindow: Logical Address Configuration Register (10)

TTConfigure: TTL Trigger Configuration Register (20)

MODid: MODID Register (8)

OFFSet: Offset Register (6)

PROTocol: Protocol Register (8)

RESPonse: Response Register (10)

SNHigh: Serial Number High Register (10)
SNLow: Seria Number Low Register (12)
STATus: Status Register (4)

SUBClass: Subclass Register (30)

UCON(figure: Utility Configuration Register (24)
VNUMber: Version Number Register (14)

The optional register names are decoded into the equivalent register

address. You will get correct resultsif you use any one of the wordsfor a
given register address, even if the word itself does not make sense for the
device you are using.

¢ Related Commands: VXI:SELect, VXI:REGister:WRITe
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Example Read from a Register on the Currently Selected Device

VXI:READ? ICON Read fromthe Interrupt Control
Register of the currently selected
device.

:REGister:WRITe vXI:REGister:WRITe <register>, <data> writes data to the specified
16-hit register at the selected logical address (see VXI:SELect).

Parameters
Parameter Parameter Default
Name Type Range of Values Units
<register> numeric Even numbers from 0 to 62 or none
register name (see below).
<data> numeric -32768 to 32767 none
Comments * Theregister parameter can be all even numbers from 0 to 62

inclusive (as a numeric value) or the following (optional) words:

A16 Window: A16 Window Map Register (12)

A24 Window: A24 Window Map Register (14)

A32 Window: A32 Window Map Register (16)
CONTrol: Control Register (4)

DEXTended: Data Extended Register (10)

DHIGh: DataHigh Register (12)

DLOW: Datal ow Register (14)

ETConfigure: ECL Trigger Configuration Register (22)
ICNF: Interrupt Configuration Register (18)

ICONtrol: Interrupt Control Register (28)

LAWindow: Logical Address Configuration Register (10)
MODid: MODID Register (8)

LADDress: Logical Address Register (0)

OFFSet: Offset Register (6)

SIGNal: Signal Register (8)

TTConfigure: TTL Trigger Configuration Register (20)
UCON(figure: Utility Configuration Register (24)

Note The optional register names are decoded into the equivalent register
address. Y ou will get correct resultsif you use any one of the words for a
given register address, even if the word itself does not make sense for the
device you are using.

¢ Related Commands: VXI:SELect, VXI:REGister:READ?

Example WritetoaRegister on the Currently Selected Device

VXI:REG:WRIT DHIG,64 Writes"64" to Data High Register.
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‘RESet

Parameters

Comments

Example

‘RESet?

Comments

VXI:RESet <logical_addr> performs a soft reset of the device at

logical_addr.
Parameter Parameter Default
Name Type Range of Values Units
<logical_addr> numeric Must round to 0 through 255. none

VXI:RESet setsthe Sysfail Inhibit bit in the device's Control Regigter,
then setsthe Reset bit, waits 100ps, then clears Reset. When the device
has passed its self-test, Sysfail Inhibitiscleared. If the devicefails
during the reset (does not assert "Passes' within 4.9 sec), Sysfail Inhibit
remains asserted.

If the command module isthe resource manager, it can reset any device
within the mainframe. If the command moduleis not the resource
manager, it can only reset deviceswithin its servant area. 'Y ou cannot
use VXI:RESet to reset the command module (use DIAG:BOOT).

When adeviceisreset, the command module (system instrument) will
write 1’ s to the device dependent bitsin the device's Control Register.

This command has been retained for compatibility with existing
programs. For new programs you should use VXI:RESet?.

Reset a VXlbus Device

VXI:RES 64 Reset device at logical addr 64.

VXI:RESet? resetsthe selected logical address. SY SFAIL generation is
inhibited while the device isin the self-test state. The command waits for
5 seconds or until the selected device has indicated passed (whichever
occursfirst). If the device passesits self-test, the SY SFAIL generation is
re-enabled. If the devicefailsthe self-test, then SY SFAIL generation will
remain inhibited.

The return value from this command is the state of the selected
device after it has been reset. The command returns a<NR1>
encoded asfollows:

0 = FAIL, 2 = PASS, 3 =READY

The state of the A24/A32 enable bit is not atered by this command.
If the command module isthe resource manager, it can reset any device
within the mainframe. If the command moduleis not the resource
manager, it can only reset deviceswithin its servant area. 'Y ou cannot
use VXI:RESet? to reset the command module (use DIAG:BOOT).

Related Commands: VXI:SELect
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:ROUTe:ECLTrg<n> VXI:ROUTe:ECLTrg<n> configures the routing of the ECL trigger line
specified by <n> for al mainframe extendersin the system.

Parameters
Parameter Parameter Default
Name Type Range of Values Units
<n> numeric Oor1l none
Comments * Therouting is set so the device selected by the VXI:SELect command

can source the trigger line and al other devicesin the system may
monitor that trigger line.

* Some mainframe extender devices do not support some trigger lines.
This command will determine whether the specified trigger lineis
supported while it attempts to execute the command and return a
trigger not supported error if it encounters any extenders that do not
support the specified trigger. 1t will attempt to direct all extenders
that do support the specified trigger, even if it encounters some
extenders that do not.

* Thiscommand can only be executed by the System instrument in a
command module that is serving as resource manager for the entire
V Xlbus system.

* Related Commands. VXI:SELect, VXI:ROUTe:TTLTrg<n>,
VXI:ROUTe:INTerrupt<n>, VXI:CONFigure:MEXTender...

‘ROUTe:INTerrupt<n> VXI:ROUTe:INTerrupt<n> configures the routing of theinterrupt line
specified by <n> for al mainframe extenders in the system.

Parameters
Parameter Parameter Default
Name Type Range of Values Units
<n> numeric 0 through 7 none
Comments * Therouting is set so the device selected by the VXI:SELect command

can handle theinterrupt line and al other devicesin the system may
assert that interrupt line.

* Some mainframe extender devices do not support directing interrupt
lines. Thiscommand will determine whether the specified interrupt
lineis supported while it attempts to execute the command and
return atrigger not supported error if it encounters any extenders that
do not support the specified line. 1t will attempt to direct all
extenders that do support the specified line, even if it encounters
some extenders that do not.

* Thiscommand can only be executed by the System instrument in a
command module that is serving as resource manager for the entire
V Xlbus system.

* Related Commands. VXI:SELect, VXI:ROUTe:TTLTrg<n>,
VXI:ROUTe:ECLTrg<n>, VXI:CONFigure:MEXTender
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:ROUTe:TTLTrg<n> VXI:ROUTe:TTLTrg<n> configuresthe routing of the TTL trigger line
specified by <n> for all mainframe extendersin the system.

Parameters
Parameter Parameter Default
Name Type Range of Values Units
<n> numeric 0 through 7 none
Comments * Therouting is set so the device selected by the VXI:SELect command

can source the trigger line and al other devicesin the system may
monitor that trigger line.

* Some mainframe extender devices do not support some trigger lines.
This command will determine whether the specified trigger lineis
supported while it attempts to execute the command and return a
trigger not supported error if it encounters any extenders that do not
support the specified trigger. 1t will attempt to direct all extenders
that do support the specified trigger, even if it encounters some
extenders that do not.

* Thiscommand can only be executed by the System instrument in a
command module that is serving as resource manager for the entire
V Xlbus system.

* Related Commands. VXI:SELect, VXI:ROUTe:INTerrupt<n>,
VXI:ROUTe:ECLTrg<n>, VXI:CONFigure:MEXTernal...

:SELect vxI:SELect <logical_addr> specifies the logical address to be used by
many subsequent commandsin the VX1 subsystem.

Parameters
Parameter Parameter Default
Name Type Range of Values Units
<logical_addr> numeric Must round to 0 through 255. none
Comments * The*RST default valuefor logical_addr isthat no logical addressis

selected (i.e., -1). All other commands which require alogical
address to be selected will respond with Err or - 221, " Setti ngs
conflict",if noinstrumentslogical addressis selected.

¢ \When acommand encountersan Er r or - 240, " Har dwar e
error"”,theequivaent of a*RST isexecuted. Thiswill causethe
selected logical addressto be set to -1.

* Related Commands. VXI:CONFigure:LADDress?

Example Select alogical Address

VXI:SEL 64 Setsthelogical addressto be used
by subsequent VXI subsystem
commands to 64.
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:SELect? vxI:SELect? returnsthe logical address which will be used by many
subsequent commands in the VX1 subsystem. If no logical address has
been selected, this query will return - 1.

:SEND:COMMand  vxI:SEND:COMMand <logical_addr>,<command>[,<data>] sendsthe
specified word serial command (and optional data) to logical _addr.

Parameters
Parameter Parameter Default
Name Type Range of Values Units
<logical_addr> numeric Must round to O through 255. none

The command field and any required data fields are specified in the table

below.

<command> <data> Description

BAVailable <byte>(0 - 511) Byte Available
(bit 8 =1 = END, bits 7-0 = data byte)

CLEar Clear

CLOCk Clear Lock

GDEVice <device_laddr>(0 - 255)| Grant Device

ICOMmander | <cmdr_laddr>(0 - 255) |Identify Commander

SLOCk Set Lock

TRIGger Trigger

ANY <cmd_word> Specify any word serial command as a 16-bit
value in cmd_word. Read response from the
Data Low Register using VXI:QUERYy?.

Comments * <data> may be specified in decimal, hex (#H), octal (#Q), or
binary (#B) formats.

* VXI:SEND:COMMand uses the Word Seria Transfer Protocol. This
protocal is described in the VXIbus System Specifications.

* VXI:SEND:COMMand is recommended for use with devices
conforming to VXlbus System Specifications, revision 1.3 or later.

* Thiscommand has been retained for compatibility with existing
programs. For new programs you should use VXI:WSP:COMM.

¢ Related Commands: VXI:SEND:COMMands?,
VXI:WSProtocol: COMMand, VXI:WSProtocol:QUERy?

Example Send 1 DataByteto Logical Address 241

VXI:SEND:COMM 241,BAV,452

End bit = 1 and data byte is 196.
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:SEND:COMMand?

VXI:SEND:COMMand <logical_addr>,<command>[,<datal>[,<data2>]]
sends the specified word seria command (and optional dataN values) using
the word-serial protocol, to the module at logical_addr. It then waits for

and returns a 16-bit response value.

Parameters
Parameter Parameter Default
Name Type Range of Values Units
<logical_addr> numeric Must round to O through 255. none
The command field and any required data fields are specified in the
following table.
<command> <datal> <data2> Description
AHLine <hand_id> (1 - 7) <line #> (0-7) |Assign Handler Line. A line number of 0
means the handler is to be disconnected.
AlLine <int_id>(1-7) <line #> (0-7) |Assign Interrupter Line. A line number of 0
means the handler is to be disconnected.
AMControl <rspns_mask> Asynchronous Mode Control
(0-15)
ANO Abort Normal Operation
ANY <cmd_word> Specify any VXIbus command
(-32768 - 32767)
BNO <top_level> Begin Normal Operation
(0 | non-zero)
BREQuest Byte Request
CEVent <enable> <event_#> (0 - 127) | Control Event
(01| OFF | ON)
CRESponse <rspns_mask> Control Response
(0-127)
ENO End Normal Operation
RDEVice <logical_addr> Release Device
(0 - 255)
RHAN(dlers Read Handlers
RHLine <hand_id> (1 - 7) Read Handler Line
RILine <int_id>(1-7) Read Interrupter Line
RINTerrupter Read Interrupters
RMODid Read MODID
RPERror Read Protocol Error
RPRotocol Read Protocol
RSARea Read Servant Area
RSTB Read STB
SLModid <enable> <modid> (0 - 127) |Set Lower MODID (lines O - 6)
(0] 1| OFF | ON)
SUModid <enable> <modid> (0 - 63) |Set Upper MODID (lines 7 - 12)
(0] 1| OFF | ON)
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Comments * <datal> and <data2> may be specified in decimal, hex (#H),
octa (#Q), or binary (#B) formats.

* VXI:SEND:COMMand uses the Word Seria Transfer Protocol. This
protocal is described in the VXIbus System Specification Manual.

* VXI:SEND:COMMand? is recommended for use with devices
conforming to VXlbus Specifications, revision 1.3 or later.

* Thiscommand has been retained for compatibility with existing
programs. For new programs you should use VXI:WSP:QUER?

¢ Related Commands: VXI:SEND:COMMand,

VXI:WSProtocol:QUERYy?

Example Read Which IRQ LineisUsed by Interrupt Handler in Logical

Address 241

VXI:SEND:COMM? 241,RHLINE,2

enter statement

Which line used by second handler

in servant at 241.

Return the number of the interrupt

line.

:SEND[:MESSage] Vvxi:SEND[:MESSage] <logical_addr>,"<msg_string>"[<end flag>] sends
the specified message string to the message based module & logical_addr.

Parameters
Parameter Parameter Default
Name Type Range of Values Units
<logical_addr> | decimal numeric Must round to 0 through 255. none
<msg_string> string ASCII characters (no nulls) none
<end_flag> discrete END | NOENd none
Comments * VXI:REC? together with VXI:SEND can be used to communicate with

message-based devices from an RS-232 monitor viathe command
module. If the command module is the resource manager, the
message-based devices can be inside or outside its servant area. If the
command module is not the resource manager, the message-based
devices must be in the command modul€ s servant area.

* VXI:SEND usesthe Byte Transfer Protocol which usesthe DIR and
DOR bitsin the Response register. This protocol and DIR/DOR are
described in the VXIbus System Specifications.

* Thelast byte of msg_string is sent with the END bit set unless
end_flag is specified as NOENd.

* If CR or CRLF isto be sent, they must be included in msg_string.

* Null characters (ASCII vaue 0) must not occur in msg_string.

* Thiscommand has been retained for compatibility with existing
programs. For new programs you should use VXI:WSP:MESS:SEND.

* Related Commands. VXI[:RECeive]:MESSage?,
VXI:WSProtocol:MESSage:SEND,
VXI:WSProtocol:MESSage:RECeive?
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Example Send aMessageto a Message-Based Device at L ogical Address 16

VXI:SEND 16,"MEAS:VOLT:DC?" Send command to message-based
multimeter (last by is sent with
END bit set).

VXI:REC? 16 Retrieve voltage measurement.

‘WRITe vx:wWRITe <logical_addr>, <register_addr>,<data> allows accessto the
entire 64-byte A16 register address space for the device specified by
logical_addr. Since the VXIbus system is byte-addressed, while the
registers are 16-bits wide, registers are specified by even addresses only.
This method of identifying registers follows the V X1bus standard format.

Parameters
Parameter Parameter Default
Name Type Range of Values Units
<logical_addr> | decimal numeric |  Must round to 0 through 255. none
<register_addr> numeric Must round to an even value none
from O through 62 (3Ep).
<data> numeric Must round to -32768 to 32767 none
(0 to FFFFy).
Comments * Specifying an odd register address will cause Er r or +2003,

"l nval i d word addr ess".

» Specifying alogical address not currently in usein the system will
cause Error +2005, "No card at | ogi cal address".

* If the command module is the resource manager, it can write to any
device within the mainframe. If the command module is not the
resource manager, it can only write to those devices within its
servant area.

* <logical_addr> must be specified in decimal. <register_addr>
and <data> may be specified in decimal, hex (#H), octal (#Q),
or binary (#B) format.

* Thiscommand has been retained for compatibility with existing
programs. For new programs you should use the VXI:REG:WRIT
command.

* Accesses are 16-bit non-privileged data accesses.
¢ Related Commands: VXI:READ?, VXI:REGister:WRITe

Example WriteaValueintoaDevice s Device Dependent Register

VXEWRIT 8,24,#H4200 Write hex 4200 (16,896 decimal) to
register 24 of device at logical
address 8.
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:WSProtocol
:COMMand:command

VXI:WSProtocol:COMMand:command isaseries of commandswhich sends
the specified Word Seriad Command to the address set using the VXI:SELect

command and continues without waiting for aresponse. The responseto this
command can be read with the VXI:WSProtocol:RESPonse? command. The
following table lists the available commands and their parameters (if any).

:command parameter1 parameter 2 Description
:AHLine <hand_id> (1-7) <line_#> (0-7) Assign Handler Line. A line number of 0
means the handler is to be disconnected.
:AlLine <int_id>(1-7) <line #> (0-7) |Assign Interrupter Line. A line number of 0
means the handler is to be disconnected.
:AMControl <rgpns mas> (0 - 15) Asynchronous Mode Control
:ANO Abort Normal Operation
:ANY <cmd_word> Specify any word serial command as a
(-32768 - 32767) 16-bit value in cmd_word.
:BAVailable <end_bit> <byte> (0 - 255) |Byte Available
(10| OFF | ON) (bit 8 =1 = END, bits 7 - 0 = data byte)
:BNO <top_level> Begin Normal Operation
(1]10| OFF | ON)
:BREQuest Byte Request
:CEVent <enable> <event_#> (0 - 127) |Control Event
(0| 1| OFF | ON)
:CLEar Clear
:CLOCk Clear Lock
:CRESponse | <rspns mask> (0 - 127) Control Response
:ENO End Normal Operation
:GDEVice <cmdr_laddr> (0 - 255) Grant Device
:ICOMmander Identify Commander
:RDEVice <logical_addr> (0 - 255) Release Device
:RHANdlers Read Handlers
:RHLine <hand_id> (1-7) Read Handler Line
:RILine <int_id>(1-7) Read Interrupter Line
‘RINTerrupter Read Interrupters
:RMODid Read MODID
:RPERror Read Protocol Error
:RPRotocol Read Protocol
‘RSARea Read Servant Area
:RSTB Read STB
:SLModid <enable> <modid> (0 - 127) |Set Lower MODID (lines O - 6)
(0| 1| OFF | ON)
:SLOCk Set Lock
:SUModid <enable> <modid> (0 - 63) |Set Upper MODID (lines 7 - 12)
(0| 1| OFF | ON)
:TRIGger Trigger
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Comments

‘WSProtocol
‘MESSage:RECeive?

Parameters

Comments

:WSProtocol
‘MESSage:SEND

Parameters

Comments

* byte, cmd_word, event_number, hand_id, int_id, line_number,
logical _address, modid, and response_mask may be specified in

decimal, hex (#H), octal (#Q), or binary (#B) formats.
* end_hit selects whether the END bit is set in the command.

* top_level selects whether the Top_level bit is set in the command.

¢ enable saects whether the Enable bit is set in the command.

¢ Related Commands: VXI:SELect, VXI:WSProtocol:RESPonse?,

VXI:WSProtocol:QUERYy?

VXI:WSProtocol:MESSage:RECeive? <count | terminator> receivesa

message from the selected logical address using both the word seria
protocol and the byte transfer protocol.

Parameter Parameter Default
Name Type Range of Values Units
<terminator> numeric count | LF | CRLF | END END

* The command will always terminate on the End bit being set.

Additional termination options are on a specified number of bytes
(count), or on amatch to a particular terminator (That is, LF, CRLF,

END).

* Theresponseis returned asastring.

¢ Related Commands:; VXI:SELect,

VXI:WSProtocol:MESSage:SEND

VXI:WSP:MESS:SEND <message string>[,(END | NEN)] sendsthe
specified message_string to the selected logical address. The string is sent

using the word seria protocol with the byte transfer protocol.

Parameter Parameter Default
Name Type Range of Values Units
<message_string> text string Any valid test string. none
<end_bit> discrete END | NEN END

* Thelast byte of the string is sent with the end_bit set unless you
specify NEN (NoENd).

¢ Related Commands:; VXI:SELect,
VXI:WSProtocol: MESSage:RECeive?
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‘WSProtocol:QUERYyY

VXI:WSProtocol: QUERy:command? isaseriesof commands which sends

‘command? thespecified Word Serial Command to the address set using the VXI:SELect
command and waits for aresponse. The returned value is the response to
the command and is an integer. The following table lists the available
commands and their parameters (if any).

:command parameter1 parameter2 Description
:AHLine? <hand_id> (1-7) <line_#> (0-7) Assign Handler Line. A line number of 0
means the handler is to be disconnected.
:AlLine? <int_id>(1-7) <line #> (0-7) |Assign Interrupter Line. A line number of 0
means the handler is to be disconnected.
:AMControl? <rspns_mask> (0 - 15) Asynchronous Mode Control
:ANO? Abort Normal Operation
:ANY? <cmd_word> Specify any VXlbus command
(-32768 - 32767)
:BNO? <top_level> Begin Normal Operation
(0 | non-zero)
:BREQuest? Byte Request
:CEVent? <enable> <event_#> (0 - 127) |Control Event
(0] 1| OFF | ON)
:CRESponse? | <rspns mask> (0 - 127) Control Response
:ENO? End Normal Operation
:RDEVice? <logical_addr> (0 - 255) Release Device
:RHANdlers? Read Handlers
:RHLine? <hand_id> (1 - 7) Read Handler Line
:RILine? <int_id>(1-7) Read Interrupter Line
‘RINTerrupter? Read Interrupters
:RMODid? Read MODID
:RPERror? Read Protocol Error
:RPRotocol? Read Protocol
‘RSARea? Read Servant Area
:RSTB? Read STB
:SLModid? <enable> <modid> (0 - 127) |Set Lower MODID (lines 0O - 6)
(0] 1| OFF | ON)
:SUModid? <enable> <modid> (0 - 63) |Set Upper MODID (lines 7 - 12)
(01| OFF | ON)
Comments e event_number, hand id, int_id, line_number, modid, and

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

* top_level selects whether the END bit is set in the command.

¢ enable saects whether the Enable bit is set in the command.

¢ Related Commands: VXI:SELect, VXI:WSProtocol:COMMand
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:WSProtocol
‘RESPonse?

VXI:WSProtocol:RESPonse? returns one word of data from the datalow
register on the selected logical address. This command obeys the byte
transfer protocol. The dataisreturned as an integer.

Common Command Reference

This section describes the | EEE-488.2 common commands that can be used
to program instruments in the mainframe. Commands are listed
alphabeticaly (the following table shows the common commands listed by
functional group). Examples are shown when the command has parameters
or returns a response; otherwise the command string is as shown in the
headingsin this section. For additional information on any common
commands, refer to the |EEE Standard 488.2-1987.

IEEE 488.2 Common Command Functional Groupings

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 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 Query

Macros *DMC <name>,<cmds> Define Macro Command
*EMC <dtate> Enable Macros Command
*EMC? Enable Macro Query
*GMC? <name> Get Macro Query
*LMC? Learn Macro Query
*PMC Purge all Macros Command
*RMC <name> Remove individual Macro Command

Synchronization *OPC Operation Complete Command
*OPC? Operation Complete Query
*WAI Wait-to-Continue Command
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*CLS Clear SatusCommand clearsal status registers (Standard Event Status
Register, Standard Operation Event Status Register, Questionable Data Event
Register) and the error queue for an instrument. This clearsthe corresponding
summary hits (bits 3, 5, and 7) and the instrument-specific bits (bits 0, 1, and 2)
in the Status Byte Register. *CLS does 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 STATus:PRESet does clear the Standard
Operation Status Enable and Questionable Status Enable registers.) *CLS
disables the Operation Complete function (*OPC command) and the Operation
Complete Query function (*OPC? command).

*DMC DefineMacro Command assigns one, or asequence of commandsto a
<name_stri ng>, macro nhame.

<command_block> The command sequence may be composed of SCPI and/or Common

commands.

The name given to the macro may be the same as a SCPI command, but
may not be the same as a 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 *EMC 0 command.

Example CreateaMacroto 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 programdata. The charactersthat define acommand
message are prefixed by the characters #0 (pound zero). For amore
information on this parameter type, see page 121.

*EMC <state> EnableMacros Command when enable is non-zero, macros are enabled.
When enableis zero, macros are disabled.

*EMC? EnableMacrosQuery returns either "1" (macros are enabled), or "0"
(macros are disabled) for the selected instrument.

*ESE <mask> Standard Event Status Enable Register Command enables one or more
eventsin the Standard Event Status Register to be reportedin 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 Chapter 4in this
manual for more information on the Standard Event Status Register.

Example

OUTPUT 70900;"*ESE 60" EnableBits 2, 3, 4, and 5.
Respectiveweightsare 4 + 8 + 16
+ 32=60.
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*ESE?

Example

*ESR?

Example

*GMC?

<name_string>

Example

*IDN?

Standard Event Status Enable Query returns the weighted sum of all
enabled (unmasked) bitsin the Standard Event Status Register.

10 OUTPUT 70900;"*ESE?" Send status enable query.
20 ENTER 70900;A Place responsein variable.
30 PRINT A Print response.

40 END

Standard Event Status Register Query returns the weighted sum of all

set bitsin the Standard Event Status Register. After reading the register,
*ESR? clearstheregister. The events recorded in the Standard Event Status
Register are independent of whether or not those events are enabled with the
*ESE command.

10 OUTPUT 70900;"*ESR?" Send Sandard Event Status
Register query.

20 ENTER 70900;A Place responsein variable.

30 PRINT A Print response.

40 END

Get Macro Query returns arbitrary block response data which contains
the command or command sequence defined by name_string. The
command sequence will be prefixed with characters which indicate the
number of characters that follow the prefix.

10 OUTPUT 70900;*GMC? 'LIST™ Ask for definition of macro from

*DMC example.

20 ENTER 70900;Cmds$ Enter into Cmds$ the definition of
the macro "LIST".

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.

Identity returnsthe device identity. The response consists of the following
four fields (fields are separated by commas):
— Manufacturer
Model Number
Serial Number (returns O if not available)
Firmware Revision (returns O if not available)
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The *IDN? command returns the following command string for the E1406A
System instrument (Flash ROMS Rur/Load switch isin the "Run" position):

HEWLETT-PACKARD,E1406A,0,A,01.00

This command will return the following string for the Agilent E1406A
Loader instrument (Flash ROMS Run/Load switch isin the "L oad"
position):

HEWLETT-PACKARD,LOADER,0,A,01.00

Note Therevison will vary with the revision of the downloaded operating system
installed in the system. Thisisthe only indication of which version of
operating system isin the box. The major number (01 in the examples)
indicates whether there have been functional changes madein this
downloaded operating system. The minor number (00 in the examples)
indicates whether only bug fixes and minor changes were made.

Example Get and Print the ID Fields from the System

10 DIM A3[50] Dimension array for ID fields.
20 OUTPUT 70900;"*IDN?" Query identity.

30 ENTER 70900;A% Place ID fieldsin array.

40 PRINT A$ Print ID fields.

50 END

*LMC? LearnMacrosQuery returnsaquoted string name for each currently defined
macro. If morethan one macro is defined, the quoted strings are separated by
commas (,). If nomacro isdefined, then aquoted null string (") is returned.

*LRN? Learn Query Command causes theinstrument to respond with a string of
SCPI commands which define the instrument’ s current state. Y our
application program can enter the *LRN? response datainto a string
variable, later to be sent back to the instrument to restore that configuration.

Example response from an Agilent E1326B multimeter in the power-on
State:

*RST; : CAL: ZERO. AUTO 1; :CAL:LFR +60; VAL

+0. 0O0000000E+000; : DI SP: MON: STAT 0; CHAN (@); :FORM
ASC, +7; :FUNC "VOLT"; :MEM VME: ADDR +2097152; SIZE
+0; STAT 0; :RES: APER +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 | MM : SAMP: COUN +1; SOUR I MM TI M

+5. 000000E- 002 S
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Note

*OPC

*OPC?

*PMC

*PSC <flag>

Example

*PSC?

The System ingtrument no longer implements the *LRN? command.
Attempting to have the System instrument execute this command will
generate Error - 113, "Undefi ned header ".

Operation Complete causesan instrument to set bit O (Operation Complete
Message) in the Standard Event Status Register when all pending operations
have been completed. By enabling thisbit 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.

Operation Complete Query causes an instrument to place an ASCII 1 into
the instrument’ s output queue 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 the computer.

Purge Macros Command purgesall currently defined macrosin the
selected instrument.

Power-on Status Clear Command controls the automatic power-on
clearing of the Service Request Enable Register and Standard Event Status
Enable Register. Executing *PSC 1 disables any previoudy enabled bits at
power-on, preventing the System instrument from requesting service when
power iscycled. Executing *PSC 0 causes any previously enabled bitsto
remain enabled at power-on which allows the System instrument to request
service (if it has been enabled - *SRE) when power iscycled. The value of
flag is stored in non-volatile memory.

This example configuresthe System instrument to request service from
the external computer whenever power iscycled.

Satus Byte Register and Sandard Event Status Register bits remain enabled
(unmasked) after cycling power.

10 OUTPUT 70900;"*PSC 0"

Enable bit 5 (Standard Event Satus Register Summary bit) in the Satus Byte Register.
20 OUTPUT 70900;"*SRE 32"

Enable bit 7 (Power-on bit) in the Sandard Event Status Register to bereflected as
bit 5in the Satus Byte Register.

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 bits are
disabled at power-on; a"0" means the bits remain enabled at power-on.
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*RMC <name_string> RemoveIndividual Macro Command purges an individua macro
identified by the name_string parameter.

Example

OUTPUT 70900;"*RMC 'LIST™ Remove macro command from
*DMC example.

*RST Reset Resetsan instrument as follows:

— Setstheinstrument to a known state (usually the power-on state).
— Aborts all pending operations.
— Disablesthe *OPC and *OPC? modes.

*RST does not affect:

— The state of the GPIB interface.

— The GPIB address.

— The output queue.

— The Service Request Enable Register.

— The Standard Event Status Enable Register.
— The power-on flag.

— Calibration data.

— Protected user data.

*SRE <mask> Service Request Enable When aservice request event occurs, it setsa
corresponding bit in the Status Byte Register (this happens whether or not the
event has been enabled (unmasked) by *SRE). The*SRE command alows
you to identify which of these events will assert a service request (SRQ).
When an event is enabled by *SRE and that event occurs, it setsabit in the
Status Byte Register and issues an SRQ to the computer (sets the GPIB SRQ
linetrue). You 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 Chapter 4 in this manual for more information on the Status Byte Register.

Example

OUTPUT 70900;"*SRE 160" Enables bits 5 and 7. Respective
weightsare 32 + 128 = 160.

*SRE? StatusRegister Enable Query returns the weighted sum of al enabled
(unmasked) events (those enabled to assert SRQ) in the Status Byte Register.

Example
10 OUTPUT 70900;"*SRE?" Send Status Register Enable query.
20 ENTER 70900;A Place responsein variable.
30 PRINT A Print response.
40 END
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*STB?

Comments

Example

*TST?

Example

*WAI

Status Byte Register Query returns the weighted sum of dl set bitsin the
Status Byte Register. Refer to Chapter 4 in thismanual for more information
on the Status Byte Register.

Y ou can read the Status Byte Register using either the *STB? command or
an GPIB serid poll (1EEE 488.1 message). Both methods return the
weighted sum of al set bitsin theregister. The difference between the two
methods isthat *STB? does not clear bit 6 (Service Request); seria poll
does clear bit 6. No other Status Byte Register bits are cleared by either
method with the exception of the Message Available bit (bit 4) which may
be cleared as aresult of reading the response to *STB?.

10 OUTPUT 70900;"*STB?" Send Status Byte Register query.
20 ENTER 70900;A Place responsein variable.

30 PRINT A Print response.

40 END

Sdf-Test causes an instrument to execute an internal self-test and returns a
response showing the results of the self-test. A 0 (zero) response indicates that
self-test passed. A vaue other than zero indicates a sdf-test falure or error.

10 OUTPUT 70900;"™*TST?" Execute self-test, return response.
20 ENTER 70900;A Place self-test responsein variable.
30 PRINT A Print response.

40 END

Wait-to-continue prevents an instrument from executing another
command until the operation caused by the previous command is finished
(sequential operation). Sinceall instruments normally perform sequential
operations, executing the *WAI command causes no change to the
instrument’ s operation.

Chapter 5

Agilent E1406A Command Reference 223



GPIB Message Reference

Device Clear (DCL)
or Selected Device
Clear (SDC)

Example

Go To Local (GTL)

Comments

Example

This section describes |EEE-488.1 defined messages and their affect on
instrumentsinstalled in the mainframe. The examples shown are
specifically for HP 9000 Series 200/300 computers using BASIC language.
Although any IEEE-488 controller can send these messages, the syntax may
be different from that shown here.

DCL clearsall instruments in the command module servant area. SDC
clears aspecific instrument. The purpose of DCL or SDC isto prepare one
or more instruments to receive and execute commands (usualy *RST).

DCL or SDC do the following to each instrument:

Clear the input buffer and output queue.
— Reset the command parser.

— Disable any operation that would prevent *RST from being
executed.

— Disable the Operation Complete and Operation Complete Query
modes.

— DCL or SDC does not affect:

— Any settings or stored data in the instrument (except the
Operation Complete and Operation Complete Query modes).

— Front panel operation.
— Any instrument operation in progress (except as stated above).

— The status byte (except for clearing the Message Available bit as
aresult of clearing the output queue).

CLEAR 7 Clear all instruments.
CLEAR 70900 Clear the System instrument.

Places an instrument in local state.

» Refer to the Local Lockout message later in this chapter for
information on how GTL affects front panel lockout.

Set GPIB remote enable line false (all instruments go to local). (You must now
execute REMOTE 7 to return to remote mode).

LOCAL 7

Issue GPIB GTL to Systeminstrument. (The instrument will return to remote mode
when it islisten addressed.)

LOCAL 70900
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Group Execute Executing agroup execute trigger will trigger an instrument assuming the
Trigger (GET) following conditions are true:

— Theinstrument’ strigger sourceis set to Bus (TRIG:SOUR BUS
command),

— Theinstrument isin the Wait-for-Trigger state, and;

— Theinstrument is addressed to listen (can be done by sending
any command, the REMOTE 709ss (ss = secondary address)
command, or with the LISTEN command).

Comments * For instruments in the servant area of an Agilent E1406A Command
Module, 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 onetime. GET has no affect on the System
instrument.

Interface Clear (IFC) Unaddressesall instrumentsin the servant area of the specified
command module and breaks any bus handshaking in progress.

Example ABORT 7

Local Lockout Whenaninstrumentisin remote mode, Local Lockout prevents an
(|_ L O) instrument from being operated from the mainframe’ s front panel.

Comments * Certain front panel operations such as menu control and display
scrolling are still activein Local Lockout mode.

* If theingtrument isin theloca state when you send LOCAL
LOCKOUT, itremainsin local. If theinstrument isin the remote
state when you send LOCAL LOCKOUT, front panel control is
disabled immediately for that instrument.

» 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 enables the front panel for
that instrument but a subsequent remote command disablesit.
Sending the LOCAL 7 command removes lockout for all instruments
and places them in the local state.

Example
10 REMOTE 70900 Set the System instrument remote
state.
20 LOCAL LOCKOUT 7 Disable front panel control for the

System instrument and all other
instruments that were in 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 * The REMOTE 709ss (ss = secondary address) command places the
instrument in theremote state. The REMOTE 7 command, does not,
by itself, place the instrument in the remote state. After sending the
REMOTE 7 command, theinstrument will only go into the remote
state when it receives its listen address.

* Inmost cases, you will only need the REMOTE command after using
the LOCAL command. REMOTE isindependent of any other GPIB
activity and toggles asingle bus line called REN. Most controllers
set the REN line true when power is applied or when reset.

Example

REMOTE 7 Sets GPIB REN line true.

REMOTE 70900 Sets REN line true and addresses
System instrument.

Serial Poll (SPOLL) ThesPOLL command, like the *STB? Common Command, returns the
weighted sum of all set bitsin an instrument’ s Status Byte Register (status
byte). Refer to Chapter 4 in this manual for more information on the Status
Byte Register.

Comments ¢ The SPOLL command differs from the *STB? command in that
SPOLL clearsbit 6 (SRQ). Executing *STB? does not clear bit 6.

Example
10 P=SPOLL (70900) Send Serial Poll and place
response into P.
20 DISP P Display response.
30 END
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SCPI Commands Quick Reference

The following table summarizes SCPI commands for the Agilent E1406A
Command Module System Instrument and L oader Instrument. The "Mode"
column shows the active mode(s) for the command.

SCPI Commands Quick Reference

Command ‘ Mode ‘ Description
Mode: R = active in RUN mode L = active in LOAD mode
DIAGnostic
:BOOT
:COLD R/L |Restarts System processor, clears stored configurations.
[[WARM] R/L |Same as cycling power.
:COMMunicate
:SERial[0]
[:OWNer]<owner>[SYSTem|IBASic|[NONE] R/L |Allocates the built-in serial interface.
[:OWNer]? R/L |Returns SYST, IBAS, or NONE.
:SERial[n]
:STORe R/L |Stores serial communication parameters into
non-volatile storage.
:DOWNIoad
:CHECked
[[MADDress] <address>,<data> R/L |Write data to non-volatile user RAM starting at the
specified address using error correction.
:SADDress <address>,<data> R/L |Write data to non-volatile user RAM at the specified
address using error correction.
[:MADDress] <address>,<data> R/L |Write data to non-volatile user RAM starting at the
specified address.
:SADDress <address>,<data> R/L |Write data to non-volatile user RAM at the specified
address.
:DRAM
:AVAilable? R/L |Returns the amount of RAM remaining in the DRAM
(Driver RAM) segment.
:CREate <size>,<num drivers> R/L |Creates a non-volatile RAM area for loading instrument
drivers.
:CREate? [<MIN|MAX>, <MIN|MAX|DEF>] R/L |Returns the current or allowable size and maximum
number of drivers for Driver RAM.
:DRIVer
AINSTall L  |Makes the drivers downloaded into Flash ROM available
(installs them) by creating the driver index table.
LIST
[:ALL]? R/L |Lists all drivers from all driver tables (RAM and ROM)
found on the system.
:FROM? R |Lists all drivers found in the Flash ROM driver table.
‘RAM? R |Lists all drivers found in the RAM driver table.
:ROM? R/L |Lists all drivers found in the ROM driver table.
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SCPI Commands Quick Reference

Command

‘ Mode ‘

Description

Mode: R = active in RUN mode

:LOAD <driver_block>

:CHECKked <driver_block>

FROM
:AVAilable?

:CREate <num_drivers>
:CREate?
:SIZE?

[INTerrupt
:ACTivate <mode>|0|1|OFF|ON
:PRIority[n] <level>|MIN|MAX|DEF
:PRlority[n]?
:RESPonse?
:SETup[n] <mode>|0|1|OFF|ON

:SETup[n]?
:NRAM
:ADDRess?
:CREate <size>|MIN|MAX
:CREate? [MIN|MAX]

: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>
OUTPut

:ECLTrg<line> (:ECLTrg0 or :ECLTrgl)
:IMMediate

L = active in LOAD mode

R/L

R/L

R/L

R/L

R/L
R/L
R/L
R/L
R/L

R/L

R/L
R/L
R/L

R/L
R/L

R/L
R/L
R/L

R/L

R/L

Loads the instrument driver contained in the specified
driver_block into a previously created DRAM segment
or Flash ROM area.

Loads the instrument driver contained in the specified
driver_block into a previously created DRAM segment
or Flash ROM area using error correction.

Returns the amount of Flash ROM remaining to hold
new device drivers.

Creates a driver area in Flash ROM for the specified
number of drivers.

Returns the maximum number of drivers a driver
segment in Flash ROM was created with.

Returns the amount of Flash ROM available for
downloading device drivers.

Enable VXIbus interrupt acknowledgment.

Specifies the priority level of VXI interrupt line [n].
Returns priority level of VXI interrupt line [n].

Returns response from the highest priority interrupt line.

Enables or disables System Instrument control of VXI
interrupt line [n].

Returns current state of SETup[n].

Returns starting address of the user non-volatile RAM.
Creates a user non-volatile RAM segment.

Returns the current or allowable size of user
non-volatile RAM.

Returns an 8, 16, or 32 bit value from memory.
Stores an 8, 16, or 32 bit value to RAM.

Returns the starting address of an IBASIC RAM volume.
Allocates RAM for an IBASIC RAM volume.

Returns the current or allowable size of the RAM volume.

Returns data from non-volatile user RAM starting at
address.

Returns data from non-volatile user RAM at address.

Generate pulse on specified ECL trigger line.

228 Agilent E1406A Command Reference

Chapter 5



SCPI Commands Quick Reference

‘ Mode ‘
L = active in LOAD mode

Command

Mode:

Description

R = active in RUN mode

‘LEVel

[:IMMediate] <level>|0|1|OFF|ON R |Sets the output level of the specified ECL trigger line.
[:IMMediate]? R |Returns the output level of the specified ECL trigger line.
:SOURCce <source>|INT|EXT|NONE R  |Set the source which drives the selected ECL trigger line.
:SOURce? R |Returns the source driving the selected ECL trigger line.
[:STATe] <mode>|0|1|OFF|ON R  |Enables configuration of the specified ECL trigger line.
[(STATe]? R |Returns the current state of the selected trigger line.
:EXTernal
:IMMediate R |Generate pulse on command module "Trig Out" port.
:LEVel
[:IMMediate] <level>|0|1|OFF|ON R |Sets the output level of the "Trig Out" port.
[:IMMediate]? R  |Returns the output level of the "Trig Out" port.
:SOURCce <source>|INT|TTLT<n>|ECLT<n>|NONE R |Sets the source which drives the "Trig Out" port.
:SOURce? R |Returns the source driving the "Trig Out" port.
[:STATe] <mode>|0|1|OFF|ON R |Enables configuration of the "Trig Out" port.
[[STATe]? R |Returns the state of the "Trig Out" port.
:TTLTrg<line> (:TTLTrgO through :TTLTrg7)
:IMMediate R |Generate pulse on the selected TTLT trigger line.
:LEVel
[:IMMediate] <level>|0|1|OFF|ON R |Sets the output level of the selected TTLT trigger line.
[:IMMediate]? R  |Returns the output level of the selected TTLT trigger line.
:SOURCce <source>|INT|EXT|NONE R |Sets the source driving the selected TTLT trigger line.
:SOURce? R  |Returns the source driving the selected TTLT trigger line.
[:STATe] <mode>|0|1|OFF|ON R  |Enables configuration of the selected TTLT trigger line.
[[STATe]? R |Returns the state of the selected TTLT trigger line.
PROGram
[:SELected]
:DEFine <op_sys> L  |Writes an operating system into Flash ROM.
:CHECked <op_sys> L  |Writes an operating system into Flash ROM over an
RS-232 line.
:CHECked? R/L |Returns the operating system in Flash ROM as a definite
length arbitrary block formatted for sending over RS-232.
:DEFine? R/L |Returns the operating system in Flash ROM as a definite
length arbitrary block.
:DELete L |Erases the entire contents of the Flash ROMS.
STATus
:OPERation
:CONDition? R/L |Returns the state of the Condition Register.
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SCPI Commands Quick Reference

Command

‘ Mode ‘

Description

Mode: R = active in RUN mode
:ENABIe <event>

:ENABIle?

[:EVENL]?

:NTRansition <unmask>
:PTRansition <unmask
:PRESet
:QUEStionable
:CONDition?

:ENABIe <event>
:ENABIle?

[:EVEN{]?

:NTRansition <unmask>
:PTRansition <unmask>

SYSTem
:COMMunicate
:GPIB
:ADDRess?

:SERial[n]
:CONTrol

:DTR <dtr_cntrI>|ON|OFF|STAN|IBF
:DTR?
:RTS <rts_cntrI>|ON|OFF|STAN|IBF
‘RTS?
[:RECeive]
:BAUD <baud_rate>|MIN|MAX
:BAUD? [MIN|MAX]
‘BITS <bits>|7|8|MIN|MAX
:BITS? [MIN|MAX]
:PACE
[:PROTocol] <protocol>XON|NONE
[:PROTocol]?
:THReshold
:STARt <char_count>
:STARt? [MIN|MAX]
:STOP <char_count>

L = active in LOAD mode

R/L
R/L
R/L

R/L
R/L
R/L
R/L
R/L

R/L
R/L

R/L

R/L
R/L

R/L

R/L
R/L
R/L
R/L

R/L
R/L
R/L
R/L

R/L
R/L

R/L
R/L
R/L

Set Standard Operation Enable Register mask.
Returns value of enable mask.

Returns value of the bit set in the Event Register
(Standard Operation Status Group).

Sets the negative transition mask.
Sets the positive transition mask.
Presets Status Registers.

Always returns +0.

Returns the state of the Condition Register in the
Questionable Status Group.

Set enable mask in Questionable Status Group.

Returns value of enable mask in Questionable Status
Group.

Returns value of the bit set in the Event Register
(Questionable Status Group).

Sets the negative transition mask.

Sets the positive transition mask.

Returns command module primary GPIB address.

Sets mode for Data Terminal Ready control line.
Returns current mode of DTR line.
Sets mode for Request To Send control line.

Returns current mode of RTS line.

Sets transmit and receive baud rate of serial interface.
Returns the current or allowable baud rate setting.
Sets the number of data bits in the serial data frame.

Returns the current or allowable BITS setting.

Sets the receive pacing protocol to XON/XOFF or NONE.

Returns the state of receive pacing protocol.

Sets the input buffer start threshold for input pacing.

Returns current or allowable STARt threshold level.

Sets the input buffer stop threshold for input pacing.
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SCPI Commands Quick Reference

Command ‘ Mode ‘ Description

Mode: R = active in RUN mode L = active in LOAD mode

:STOP? [MIN|MAX] R/L |Returns the current or allowable STOP threshold level.
:PARIty
<type>|EVEN|ODD|ZERO|ONE|NONE R/L |Sets the type of receive and transmit parity.
<type>? R/L |Returns the current parity type setting.
:CHECk <check_cntrl>|0|1|OFF|ON R/L |Enables/disables receive parity checking.
:CHECK? R/L |Returns the current state of receive parity checking.
:SBITs <shits>|1|2|MIN|MAX R/L |Sets the number of stop bits for receive and transmit.
:SBITs? [MIN|MAX] R/L |Returns the number of stop bits set.
:TRANsmit
:AUTO <auto_cntr|>|0|1|OFF|ON R/L |Links/unlinks the transmit and receive pacing protocol.
Note: E1324A is always ... TRAN:AUTO ON
:AUTO? R/L |Returns the current transmit/receive pacing linkage.
:PACE
[:PROTocol] <protocol>|XON|NONE R/L |Sets the transmit pacing protocol to XON/XOFF or NONE.
[}PROTocol]? R/L |Returns the state of transmit pacing protocol.
:DATE <year>,<month>,<day> R/L |Sets system calendar.
:DATE? [MIN|MAX,MIN|MAX,MIN|MAX] R/L |Returns current date or MIN|MAX allowable values.
:ERRor? R/L |Returns oldest error message in Error Queue.
‘TIME <hour>,<minute>,<second> R/L |Sets the system clock.
:TIME? [MIN|MAX,MIN|MAX,MIN|MAX] R/L |Returns current time or MIN|MAX allowable values.
:VERSion? R/L |Returns SCPI version for which this instrument complies.
VXI
:CONFigure
:CTABIle <address> R |Links the commander/servant hierarchy table to the
command module (resource manager) processor.
:CTABle? R |Gets the commander/servant hierarchy table starting
address.
:DCTable <address> R |Links the dynamic configuration table to the command

module (resource manager) processor.

:DCTable? R |Gets the dynamic configuration table starting address.

:DLADdress? R |Returns a list of the logical addresses in the system.

:DLISt?[<logical_addr>] R |Returns information about one or all installed devices.

:DNUMber? R |Returns the number of installed devices.

:ETABle <address> R |Links the extender device table to the command
module (resource manager) processor.

:ETABIle? R |Gets the extender device table starting address.

:HIERarchy? R |Gets the current hierarchy configuration data for the
selected logical address (see VXI:SELect).

ALL? R |Gets the current hierarchy configuration data for all

logical addresses.
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SCPI Commands Quick Reference

Command

Description

Mode: R = active in RUN mode

:INFormation?

:ALL?
!ITABle <address>

[ITABle?
:LADDress?

:MEXTender?

:MEXTender
:ECLTrg<line> <direction>|INJOUT|NONE

:INTerrupt<line> <direction>|INJOUT|NONE
TTLTrg<line> <direction>|INJOUT|NONE
:MTABIe <address>
:MTABIle?
:NUMber?

:MEXTender?

:QUERYy? <logical_addr>
:READ? <logical_addr>,<register_addr>
:RECeive

[:MESSage]? <logical_addr>[,<end_of_msg>]

:REGister
:READ? <register>
‘WRITe <register>,<data>

:RESet <logical_addr>
‘RESet?

:ROUTe

L = active in LOAD mode

Gets the static information about the selected logical
address (see VXI:SELect).

Gets the static information about all logical addresses.

Links the interrupt line allocation table to the command
module (resource manager) processor.

Gets the interrupt line allocation table starting address.

Gets a list of all logical addresses of devices in the
system when issued to a resource manager.
Generates an error if received by a device other than
the resource manager.

Gets list of all logical addresses for mainframe
extenders in the system when issued to a resource
manager. Generates an error if received by a device
other than the resource manager.

Configures the selected mainframe extender to direct
the ECL trigger specified by <line>.

Configures the selected mainframe extender to direct
the interrupt line specified by <line>.

Configures the selected mainframe extender to direct
the TTL trigger specified by <line>.

Link A24/A32 Address Allocation table to command
module (resource manager) processor.

Query A24/A32 address allocation table starting address.

Gets the number of devices in the system when issued
to a resource manager. Generates an error if received
by a device other than the resource manager.

Gets the number of mainframe extenders in the system
when issued to a resource manager. Generates an error
if received by a device other than the resource manager.

Read Data Low Register of device at logical_addr.

Read the contents of the device register at register_addr.

Receive message from message-based device at
logical_addr.

Returns the contents of the specified 16-bit register at
the selected logical address (see VXI:SELect).

Writes data to the specified 16-bit register at the
selected logical address (see VXI:SELect).

Resets the device at the specified logical address.

Resets the device at the selected logical address (see
VXI:SELect).
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SCPI Commands Quick Reference

Command

Description

Mode: R = active in RUN mode

:ECLTrg<line>

INTerrupt<line>

TTLTrg<line>

:SELect <logical_addr>
:SELect?

:SEND
:COMMand <logical_addr>,<command>[,<data>]
:COMMand? <logical_addr>,<command>[,<datal>
[<data2>]]

[:MESSage] <logical_addr>,<"msg_string">
[,<end_flag>]

‘WRITe <logical_addr>,<register_addr>,<data>
:WSProtocol
:COMMand

:AHLine <hand_id>, <line_number>

:AlLine <int_id>, <line_number>

:AMControl <response_mask>
:ANO

:ANY <cmd_word>

:BAVailable <end_bit>

:BNO <top_level>

:BREQuest

:CEVent <enable>, <event_number>

:CLEar

L = active in LOAD mode

Sets the routing of the specified trigger line in all
mainframe extenders so that the device selected by
VXI:SEL can source the trigger and all other devices in
the system can monitor it.

Sets the routing of the specified interrupt line in all
mainframe extenders so that the device selected by
VXI:SEL can handle the interrupts and all other
devices in the system can monitor it.

Sets the routing of the specified trigger line in all
mainframe extenders so that the device selected by
VXI:SEL can source the trigger and all other devices in
the system can monitor it.

Specifies the logical address to be used by subsequent
commands in the VXI subsystem.

Returns the logical address to be used by subsequent
commands in the VXI subsystem.

Send word serial command (and optional data) to
device at logical_addr.

Send word serial command to device at logical_addr
and then wait for response from Data Low Register.

Send specified message string to the message-based
device at logical_addr.

Write data to the device register at logical_addr.

Assigns a handler to the logical address set using
VXI:SEL. A line number of 0 means the handler is to be
disconnected.

Assigns an interrupter line to the logical address set
using VXI:SEL. A line number of 0 means the handler
is to be disconnected.

Sends an Asynchronous Mode Control command to
the logical address set using VXI:SEL.

Sends an Abort Normal Operation command to the
logical address set using VXI:SEL.

Sends cmd_word as a word serial command to the
logical address set using VXI:SEL..

Sends a Byte Available command to the logical
address set using VXI:SEL.

Sends a Begin Normal Operation command to the
logical address set using VXI:SEL.

Sends a Byte Request command to the logical address
set using VXI:SEL.

Sends a Control Event command to the logical address
set using VXI:SEL.

Sends a Clear command to the logical address set
using VXI:SEL.
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SCPI Commands Quick Reference

Command ‘ Mode ‘ Description

Mode: R = active in RUN mode L = active in LOAD mode

:CLOCk R |Sends a Clear Lock command to the logical address
set using VXI:SEL.

:CRESponse <response_mask> R |Sends a Control Response command to the logical
address set using VXI:SEL.

:ENO R |Sends an End Normal Operation command to the
logical address set using VXI:SEL.

:GDEVice <cmdr_laddr> R |Sends a Grant Device command to the logical address
set using VXI:SEL.

:ICOMmander R |Sends an Identify Commander command to the logical
address set using VXI:SEL.

:RDEVice <logical_addr> R |Sends a Release Device command to the logical
address set using VXI:SEL.

:RHANdlers R |Sends a Read Handlers command to the logical
address set using VXI:SEL.

:RHLine <hand_id> R |Sends a Read Handler Line command to the logical
address set using VXI:SEL.

:RILine <int_id> R |Sends a Read Interrupter Line command to the logical
address set using VXI:SEL.

:RINTerrupter R |Sends a Read Interrupter command to the logical
address set using VXI:SEL.

:RMODid R |Sends a Read MODID command to the logical address
set using VXI:SEL.

:RPERror R |Sends a Read Protocol Error command to the logical
address set using VXI:SEL.

:RPRotocol R |Sends a Read Protocol command to the logical
address set using VXI:SEL.

‘RSARea R |Sends a Read Servant Area command to the logical
address set using VXI:SEL.

:RSTB R |Sends a Read Status Byte command to the logical
address set using VXI:SEL.

:SLModid <enable>, <modid> (0-127) R |Sends a Set Lower MODID command to the logical
address set using VXI:SEL.

:SLOCk R |Sends the Set Lock command to the logical address
set using VXI:SEL.

:SUModid <enable>, <modid> (0-63) R |Sends a Set Upper MODID command to the logical
address set using VXI:SEL.

‘TRIGger R |Sends a Trigger command to the logical address set
using VXI:SEL.

:MESSage
:RECeive? <count | terminator> R |Receives a message from the logical address set using

VXI:SEL using both the word serial protocol and the
byte transfer protocol.

:SEND <message_string>[,(END|NEN)] R |Sends a message to the logical address set using
VXI:SEL. The message is sent using both the word
serial protocol and the byte transfer protocol.

:QUERyY
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SCPI Commands Quick Reference

Command ‘ Mode ‘ Description

Mode: R = active in RUN mode L = active in LOAD mode

:AHLine? <hand_id>, <line_number>

:AlLine? <int_id>, <line_number>

:AMControl? <response_mask>

:ANO?

:ANY? <cmd_word>

:BNO? <top_level>

:BREQuest?
:CEVent? <enable>, <event_number>
:CRESponse? <response_mask>

:ENO?

:RDEVice? <logical_addr>
:RHANdlers?

:RHLine? <hand_id>
‘RILine? <int_id>
‘RINTerrupter?
:RMODid?

‘RPERror?

:RPRotocol?

‘RSARea?

:RSTB?

:SLModid? <enable>, <modid> (0-127)

Assigns a handler to the logical address set using
VXI:SEL and waits for a response. A line number of 0
means the handler is to be disconnected.

Assigns an interrupter line to the logical address set
using VXI:SEL and waits for a response. A line number
of 0 means the handler is to be disconnected.

Sends an Asynchronous Mode Control command to
the logical address set using VXI:SEL and waits for a
response.

Sends an Abort Normal Operation command to the
logical address set using VXI:SEL and waits for a
response.

Sends cmd_word as a word serial command to the
logical address set using VXI:SEL and waits for return
value.

Sends a Begin Normal Operation command to the
logical address set using VXI:SEL and waits for a
response.

Sends a Byte Request command to the logical address
set using VXI:SEL and waits for a response.

Sends a Control Event command to the logical address
set using VXI:SEL and waits for a response.

Sends a Control Response command to the logical
address set using VXI:SEL and waits for a response.

Sends an End Normal Operation command to the
logical address set using VXI:SEL and waits for a
response.

Sends a Release Device command to the logical
address set using VXI:SEL and waits for a response.

Sends a Read Handlers command to the logical
address set using VXI:SEL and waits for a response.

Sends a Read Handler Line command to the logical
address set using VXI:SEL and waits for a response.

Sends a Read Interrupter Line command to the logical
address set using VXI:SEL and waits for a response.

Sends a Read Interrupter command to the logical
address set using VXI:SEL and waits for a response.

Sends a Read MODID command to the logical address
set using VXI:SEL and waits for a response.

Sends a Read Protocol Error command to the logical
address set using VXI:SEL and waits for a response.

Sends a Read Protocol command to the logical
address set using VXI:SEL and waits for a response.

Sends a Read Servant Area command to the logical
address set using VXI:SEL and waits for a response.

Sends a Read Status Byte command to the logical
address set using VXI:SEL and waits for a response.

Sends a Set Lower MODID command to the logical
address set using VXI:SEL and waits for a response.
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SCPI Commands Quick Reference

Command ‘ Mode ‘ Description

Mode: R = active in RUN mode L = active in LOAD mode

:SUModid? <enable>, <modid> (0-63) R |Sends a Set Upper MODID command to the logical
address set using VXI:SEL and waits for a response.

:RESPonse? R |Retrieves the response (one word of integer data)
resulting from a WSProtocol: COMMand command.
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Common Commands Quick Reference

Thefollowing table summarizes | EEE 488.2 common (*) commands for the
Agilent E1406A Command Module. All common commands are available
in RUN mode and LOAD mode.

IEEE 488.2 Common Commands Quick Reference

Macros

Synchronization

*DMC <name>,<cmds>
*EMC <state>

*EMC?

*GMC? <name>
*LMC?

*PMC

*RMC <name>

*OPC
*OPC?
*WAI

Category Command Title
All [IEEE 488.2 Common Commands are available in RUN mode and LOAD mode.
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

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
Agilent E1406A Specifications and General
| nfor mation

Device Type Thismodule returns 01416 as the device type in response to a
VXI:CONF:DLIS? query if the Agilent E1406A is set up asaslot zero device
and 11445 if the Agilent E1406A is set up as anon-dot zero device.

Real Time Clock Accuracy: 0.005% of elapsed time since last set.

Temperatur e coefficient: 0.001% to 0.012% of time since last set (per °C
change in temperature).

Resolution: 1.0 sec

Non-volatile lifetime: 10 months minimum for amodule with 512 Kbyte
memory (following a 15 hour battery charge). 5 months for amodule with
1 Mbyte of memory. 2.5 months for a module with 2 Mbyte of memory.

CLK10 Input: TTL or low level AC
Minimum input level: 40 mVp-p
Maximum input level: 42.5Vp-p
Output: TTL
Jitter: 0.03% (-55 dB)
Initial Accuracy: 50 ppm
Maximum Stability: +20 ppm/year (0°-55°C)
Typical Stability: +3 ppm/year at 25°C)

Trigger Input Leves TTL
Input load: 5kQ, 50 pF
Maximum Rate: 12.5 MHz (TTL), 40 MHz (ECL)
Minimum pulsewidth: 30 ns(TTL), 12.5 ns(ECL)
Maximum trigger delay: 30 ns

Memory 256 Kbyte user accessible volatile RAM on a module with 512 K byte of
non-volatile memory. Memory is expandableto 2 Mbyte. NiCad battery
backed (10 month minimum lifetime for modules with 512 Kbyte of
non-volatile RAM, 5 months for modules with 1 Mbyte of non-volatile
RAM, and 2.5 months for modules with 2 Mbyte of non-volatile RAM
following a 15 hour battery charge).
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Power
Requirements

Dynamic

DC Volts DC Current Current
+5 3.2A 0.32A
+12V 0.01A 0.01A
-12v 0.01A 0.01A
-5.2v 0.4A 0.04A
-2V 0.01A 0.01A
+24V 0.03A 0.003A

Cooling
Requirements

For 10 °Crise 1.5 liters/second 0.4mm H20

SCPI Conformance Information

The Agilent E1406A conformsto SCPI-1994.0. The following tableslist
all the SCPI confirmed and non-SCPI commands that the Agilent E1406A
can execute. Individua commands may not execute without having the
proper plug-in module installed in the mainframe. Each plug-in module
manual describes the commands that apply to that module.

Switchbox
Configuration

The following plug-in modules can be configured as switchbox modules.
Refer to the individua plug-in User’s Manual for configuration information.

Agilent E1345A
Agilent E1346A
Agilent E1347A
Agilent E1351A
Agilent E1352A

Agilent E1353A
Agilent E1357A
Agilent E1358A
Agilent E1361A
Agilent E1364A

Agilent E1366A
Agilent E1367A
Agilent E1368A
Agilent E1369A
Agilent E1370A
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Table A-1. Switchbox SCPI-1994.0 Confirmed Commands

ABORt STATus
:OPERation
ARM :CONDition?
:COUNt :ENABIle
:ENABIle?
INITiate [:EVENL]?
:CONTinuous :PRESet
[[IMMediate] :QUEStionable
:CONDition?
OUTPut :ENABIle
:ECLTrg<n> :ENABIle?
[STATe] [:EVENL]?
‘TTLTrg<n> SYSTem
[[STATe] :CPON
:CTYPe?
[ROUTe] :ERRor?
CLOSe :‘VERSion?
CLOSe?
OPEN TRIGger
OPEN? [[IMMediate]
SCAN :SOURce
:SLOPe

Table A-2. Switchbox Non-SCPI Commands

DISPlay [ROUTe]
:MON:itor SCAN
:CARD [LIST]
[[STATe] ‘MODE
‘PORT
SYSTem :SETTIling
:CDEScription? [[TIME]
‘TIME?

Appendix A

Agilent E1406A Specifications and General Information

239



Multimeter
Commands

Thefollowing tables apply to the Agilent E1326A/B multimeters.

Table A-3. Multimeter SCPI1-1994.0 Confirmed Commands

ABORt

CALibration
‘VALue
:ZERO

:AUTO
:AUTO?

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?
:NPLCycles
:NPLCycles?
:RANGe
:AUTO
:AUTO?
:RANGe?
:RESolution
:RESolution?
VOLTage
:AC
:RANGe
‘RANGe?
[:DC]
:RANGe
:AUTO
:AUTO?
‘RANGe?
:RESolution
:RESolution?
:NPLCycles
:NPLCycles?

STATus

:OPERation
CONDition?
:ENABIle
:ENABIle?
[(EVENT{]?

:PREset

:QUEStionable
:CONDition?
:ENABIle
:ENABIle?
[(EVENT{]?

SYSTem
:CTYPe?
:ERRor?
‘VERsion?

TRIGger
:COUNt
:COUNLt?
:DELay?

:AUTO

:AUTO?
:DELay?
[[IMMediate]
:SOURce
:SOURce?
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Table A-4. Multimeter Non-SCPI Commands

CALibration
:LFRequency
:LFRequency?
:STRain

CONFigure
:STRain

:FBENding
:FBPoisson
:FPQisson
:HBENding
:HPOQisson
:QCOMpression
:QTENSsion
:QUARter
:UNSTrained

DISPlay
:MON:itor
:CHANnNel
:CHANnel?
[[STATe]
[[STATe]?

MEASure
:STRain

:FBENding?
:FBPoisson?
:FPQisson?
:HBENding?
:HPQisson?
:QCOMpression?
:QTENSsion?
:QUARter?
:UNSTrained?

MEMory
‘VME

:ADDRess
:ADDRess?
SIZE
SIZE?
[[STATe]
[[STATe]?

[ROUTe]
FUNCtion

SAMPle
:COUNIt
:COUNt?
:SOURce
:SOURce?
‘TIMer
‘TIMer?

[SENSe]

RESistance
:OCOMpensated
:OCOmpensated?

STRain
:GFACtor
:POISson
:UNSTrained

SYSTem
:CDEScription
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Counter Commands Thefollowing tables apply to the Agilent E1332A 4-Channel

Counter/Totalizer and the Agilent E1333A 3-Channel Universal Counter.

Table A-5. Agilent E1332A SCPI-1994.0 Confirmed Commands

ABORt READ?

CONFigure [SENSe]
:FREQuency FREQuency
:PERiod :APERture
:PWIDth :APERture?
:NWIDth FUNCtion

:FREQuency

CONFigure? :PERiod

FETCh? STATus

:OPERation

FORMat :CONDition?

[:DATA] :ENABIle
:ENABIle?

INITiate [:EVENt]?

[[IMMediate] :PREset
:QUEStionable
INPut :CONDition?
:FILTer :ENABIle
[[LPASS] :ENABIle?
[[STATe] [:EVENt]?
[[STATe]?
:FREQuency SYSTEM
:FREQuency? ‘ERRor?
:‘VERSion?

MEASure
:FREQuency? TRIGger
:PERiod? [[IMMediate]
:PWIDth? :SOURCe
:NWIDth :SOURCe?

Table A-6. Agilent E1332A Non-SCPI Commands

CONF[<channel>] [SENSe[<channel>:]]
:TOTalize EVENt
‘TINTerval :LEVel
:UDCount LEVel?

:SLOPe

DISPlay :SLOPe?

:MON:itor PERiod
:CHANnel :NPERiods
:CHANnRel? :NPERiods?
[[STATe] TOTalize
[[STATe]? :GATE

:POLarity

INPut :POLarity?
:ISOLate [[STATe]
:ISOLate? [[STATe]?

MEASure[<channel>]

TINTerval?
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Table A-7. Agilent E1333A SCPI-1994.0 Confirmed Commands

ABORt READ?
FETCh? [SENSe:]
FUNCtion
CONFigure :FREQuency
:FREQuency :PERiod
:NWIDth FREQuency
:PERIod :APERture
:PWIDth :APERture?
CONFigure? STATus
:OPERation
FORMat :CONDition?
[:DATA] :ENABle
:ENABIle?
INITiate [.EVENt]?
[[IMMediate] :PREset
:QUEStionable
INPut :CONDition?
:ATTenuation :ENABIle
:ATTenuation? :ENABIle?
:COUPIing [EVENT{]?
:COUPIing?
:FILTer SYSTem
[[LPASS] :ERRor?
[[STATe] :‘VERSion?
[[STATe]?
:IMPedance TRIGger
:IMPedance? [[IMMediate]
:SOURCe
MEASure :SOURCe?
:FREQuency?
:NWIDth?
:PERiod?
:PWIDth?
Table A-8. Agilent E1333A Non-SCPI Commands
CONF[<channel>] [SENSe[<channel>:]]
:RATIo EVENt
:TOTalize :‘LEVel
‘TINTerval :LEVel?
:SLOPe
DISPlay :SLOPe?
:MON:itor PERiod
:CHANnel :NPERiods
:CHANnRel? :NPERiods?
[[STATe] RATio
[[STATe]? :NPERiods
:NPERiods?
MEASure[<channel>] TINTerval
:RATI0? :NPERiods
‘TINTerval? :NPERiods?
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D/A Converter Thefollowing tables apply to the Agilent E1328A 4-Channel D/A
CO mman d S Converter.

Table A-9. Agilent E1328A SCPI-1994.0 Confirmed Commands

CALibration STATus
[[STATe] :QUEStionable
[[STATe]? :CONDition?
:ENABIle
SYSTem :ENABIle?
:ERRor? [(EVENT{]?
'VERSion? :OPERation
:CONDition?
:ENABIle
:ENABIle?
[EVEN1]?

Table A-10. Agilent E1328A Non-SCPI Commands

CALibration SOURce
:CURRent :CURRent <channe>
'VOLTage :CURRent <channd>?
:FUNCtion <channgl>?
DISPlay :VOLTage <channel>
:MONitor :VOLTage <channel>?
:CHANnel
:CHANnRel?
[[STATe]
:STRing?

Digital I/O  Thefollowing tables apply to the Agilent E1330A/B Quad 8-hit Digital 1/0
Commands Module.

Table A-11. Agilent E1330A/B SCPI-1994.0 Confirmed Commands

STATus SYSTem
:OPERation :ERRor?
:CONDition? 'VERSion?
:ENABIle
:ENABIle?
[(EVENT{]?
:PREset
:QUEStionable
:CONDition?
:ENABIle
:ENABIle?
[(EVENT{]?
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Table A-12. Agilent E1330A/B Non-SCPI Commands

DISPlay
:MON:itor
‘PORT
‘PORT?
[[STATe]
:STRing?

MEASure
:DIGital
:DATA <port>?
:BIT <number>?
:BLOCK?
:FLAG <port>?

MEMory

:DELete
MACRoO

‘VME
:ADDRess
:ADDRess?
SIZE
SIZE?
[[STATe]
[[STATe]?

[SOURCce:]
DiGital
:CONTrol <port>
:POLarity
:POLarity?
[[VALueg]
:DATA <port>
:BIT <number>
‘TRACe
:HANDshake
:DELay
[:MODE]
[:MODE]?
:POLarity
:POLarity?
[[VALue]
:FLAG <port>
:POLarity
:POLarity?
:HANDshake <port>
:DELay
[:MODE]
[:MODE]?
‘TRACe
:CATalog
[:DATA]
[:DATA]?
:DEFine
:DELete
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System Instrument
Commands

Table A-13. System Instrument SCPI-1994.0 Confirmed Commands

OUTPut
:ECLTrg<n>
:IMMediate
:‘LEVel
[[IMMediate]
[[IMMediate]?
:SOURce
:SOURce?
[STATe]
[STATe]?
‘TTLTrg<n>
:IMMediate
:‘LEVel
[[IMMediate]
[[IMMediate]?
:SOURce
:SOURce?
[STATe]
[STATe]?

PROGram
[:SELected]
:DEFine
:DEFine?
:DELete
ALL
[:SELected]

STATus

:OPERation
:CONDition?
:ENABIle
:ENABIle?
[(EVENT{]?
:NTRansition
:PTRansition

:PREset

:QUEStionable
:CONDition?
:ENABIle
:ENABIle?
[(EVENT{]?
:NTRansition
:PTRansition

SYSTem
:COMMunicate
:GPIB
:ADDRess?
:SERIal
:CONTrol
:DTR
:DTR?
‘RTS
‘RTS?
[[RECeive]
:BAUD
:BAUD?
BITS
BITS?
:PACE

‘PARity

:SBITs
:SBITs?
:TRANsmit
:AUTO
:AUTO?
:PACE

:DATE
:DATE?
:ERRor?
TIME?
'VERSion?

VXI
:CONFigure
:DNUMber?
:HIERarchy?
:ALL?
:INFormation?
:ALL?
:LADDress?
:NUMBer?
:REGister
:READ?
‘WRITe
‘RESet?
:SELect

‘WSProtocol
:COMMand
:AHLine
:AlLine
:AMControl
:ANO
[[ANY]
:BAVailable
:BNO
:BRQ
:CEVent
:CLR
:CLOCk
:CRESponse
:ENO
:GDEVice
:ICOMmander
:RDEVice
:RHANdIers
‘RHLine
‘RILine
:RINTerrupter
:RMODid
:RPERror
:RPRotocol
‘RSTB
‘RSARea
:SLModid
:SLOCk
:SUModid
‘TRIGger
:MESSage
:RECeive?
:SEND
:QUERyY
:AHLine?
:AlLine?
:AMControl?
:ANO?
[[ANY?]
:BNO?
:BRQuest?
:CEVent?
:CRESponse?
:ENO?
:RDEVice?
:RHANdIers?
‘RHLine?
‘RILine?
:RINTerrupter?
:RMODid?
:RPERror?
:RPRotocol?
‘RSARea?
:RSTB?
:SLModid?
:SUModid?
:RESPonse?
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Table A-14. System Instrument Non-SCPI Commands

DIAGnostic DIAGnostic PROGram
:BOOT {INTerrupt [:SELected]
:COLD :ACTivate :CHECked
[[WARM] :PRIlority[n] :CHECked?
:COMMunicate :PRlority[n]? :DEFine?
:SERIial[0] :RESPonse?
[:OWNer] :SETup|[n] VXI
[:OWNer]? :SETup[n]? :CONFigure
:SERial[n] :NRAM :CTABIle
:STORe :ADDRess? :DCTable
:DOWNIload :CREate :DLADdress?
CHECked :CREate? :DLIST?
[[MADDress] :PEEK? :ETABIle
:SADDress :POKE ITABle
[[MADDress] :RDISK :READ?
:SADDress :ADDRess? :RECeive[:MESSage]
:DRAM :CREate ‘RESet
:AVAilable? :CREate? :SEND
:CREate :UPLoad? :COMMand
:CREate? [:MADDress] [[MESSage]
:DRIVer :SADDress ‘WRITe
(INSTall
LIST OUTPut
[[ALL]? :EXTernal
:FROM? :IMMediate
‘RAM? :LEVel
:ROM? [:IMMediate]
:LOAD [:IMMediate]?
:CHECKed :SOURce
:FROM :SOURce?
:AVAilable [(STATe]
:CREate [(STATe]?
:CREate?
SIZE?
Table A-15. IEEE Mandated Common (*) Commands
*CLS *RST
*ESE *SRE
*ESE? *SRE?
*ESR? *STB?
*IDN? *TST?
*OPC *WAI
*OPC?
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Appendix B

Agilent E1406A Error Messages

Using This Appendix

This appendix shows how to read an instrument’s error queue, discusses the
types of command language-related error messages, and provides a table of
all of the System Instrument’s error messages and their probable causes.

* Reading an Instrument’sError Queue. ................. Page 249
® Error TYPeS. . .o Page 250
e Startup Error Messagesand Warnings ................. Page 255

Reading an Instrument’s Error Queue

Example:

Reading the
Error Queue

Executing the SYST:ERR? command reads the oldest error message from
the instruments error queue and erases that error from the error queue. . The
response format is. <error number>," <error description string>" .

Example error message; - 113, " Undef i ned header "

Positive error numbers are specific to an instrument. Negative error
numbers are command language-related and discussed in “ Error Types’ on
page 250. Command language-related errors also set a corresponding bit in
the Standard Event Status Register (refer to Chapter 4 for more information).

This program reads all errors (one error at atime, oldest to newest) from the
System instrument’ s (command module) error queue. After reading each
error, that error is automatically erased from the queue. When the error
gueueis empty, thisprogramreturns: +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 and message.

50 ENTER 70900;Code,Message$ Enter error number and message.

60  PRINT Code,Message$ Print error number and message.

70  UNTIL Code=0

80 END

Error codes read from the error queue are preceded by the number 21. For
example, error code 11 displayed on amonitor appearsas 2111 if read
from the error queue instead.
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Error Types

Negative error numbers are language-related and categorized as shown in
Table B-1. 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
—199 to —-100 Command Errors
—299 to —200 Execution Errors
—399 to —300 Device-Specific Errors
—499 to —400 Query Errors

Command Errors A command error means the instrument cannot understand or execute the
command. When acommand error occurs, it sets the Command Error bit

(bit 5) in the Standard Event Status Register. Command errors can be
caused by:

* A syntax error was detected in a received 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.

* An unrecognizable command header was received. Unrecognizable
headersinclude incorrect SCPI headers and incorrect or
unimplemented common commands.

* A Group Execute Trigger (GET) was entered into the input buffer
ingde of acommon command.

Execution Errors  Anexecution error indicates the instrument isincapable of doing the action
or operation requested by acommand. When an execution error occurs, it
sets the Execution Error bit (bit 4) in the Standard Event Status Register.
Execution errors can be caused by the following:

* A parameter within acommand is outside the limits or incons stent
with the capabilities of an instrument.

¢ A valid command could not be executed because of an instrument
failure or other condition.

Device-Specific A device-specific error indicates an instrument operation did not complete,
Errors Possibly dueto anabnorma hardware or firmware condition (self-test
failure, loss of calibration or configuration memory, and so forth). When a
device-specific error occurs, it sets the Device-Specific Error bit (bit 3) in
the Standard Event Status Register.
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Query Errors A query eror indicates a problem has occurred in the instrument’ s output
gueue. When aquery error occurs, it setsthe Query Error bit (bit 2) inthe
Standard Event Status Register. Query errors can be caused by the following:

* An attempt 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 Message 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 | Data type error The wrong data type (for example, number, character, string
expression) was used when specifying a parameter.

—108 | Parameter not allowed Parameter specified in a command which does not require one.

—109 | Missing parameter No parameter specified in the command in which a parameter
is required.

—113 | Undefined header Command header was incorrectly specified.

—123 | Numeric overflow A parameter specifies a value greater than the command allows.

—128 | Numeric data not allowed A number was specified for a parameter when a letter is required.

—131 | Invalid suffix Parameter suffix incorrectly specified
(e.g. .5SECOND rather than .5S or .5SEC).

—138 | Suffix not allowed Parameter suffix is specified when one is not allowed.

—141 | Invalid character data The discrete parameter specified is not allowed
(e.g. TRIG:SOUR INT - INT is not a choice).

—160 | Block data error The block sent either contained more data then the Flash
ROMS could hold or the block count field disagreed with the
number of bytes actually sent.

—178 | Expression data not allowed A parameter other than the channel list is enclosed in
parentheses.

—211 | Trigger ignored Trigger occurred from a source other than the specified source.

—222 | Data out of range The parameter value specified is too large or too small.

—224 | lllegal parameter value The numeric value specified is not allowed.

—240 | Hardware error Error was encountered while attempting to erase Flash ROMs
or Flash ROMs failed to respond correctly to the programming
sequence.

—252 | Missing media No programmable ROM was found, or hardware malfunction.

—253 | Corrupt media An incorrect checksum was read from the programmed
ROMs. This is indicative of a ROM hardware malfunction or a
data transmission error.

—258 | Media protected A command was executed with the "RUN/LOAD" switch in the
"RUN" position when it should be in the "LOAD" position.

—310 | System error If caused by *DMC, then macro memory is full.

—350 | Too many errors The error queue is full as more than 30 errors have occurred.
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Table B-2. Error Messages and Causes (continued)

Error Messages and Causes

Code

Message

Cause

—410

—420

—430

+1000

+1500

+2002

+2003

+2005

+2013
+2016

+2022

+2023

+2024

+2101
+2102

+2103

+2105

+2108

+2110

+2111

+2112

+2114

+2115

Query interrupted
Query unterminated

Query deadlocked

Out of memory

External trigger source already
allocated

Invalid logical address
Invalid word address
No card at logical address

Word serial protocol error

Byte count is not a multiple of
two

Config warning, RAM Disc
Volume contents lost

Flash driver area not created

Flash driver area already
installed

Failed Device

Unable to combine device

Config warning, Device driver
not found

Config error 5, A24 memory
overflow

Config error 8, Inaccessible
A24 memory

Config error 10, Insufficient
system memory

Config error 11, Invalid
instrument address

Invalid user-defined
commander logical address

Invalid user-defined secondary
address

Duplicate secondary address

Data is not read from the output buffer before another
command is executed.

Command which generates data not able to finish executing
due to a multimeter configuration error.

Command execution cannot continue since the mainframe’s
command input, and data output buffers are full. Clearing the
instrument restores control.

There is not enough available Flash ROM to create a FROM
driver area.

"Event In" signal already allocated to another instrument such
as a Switchbox.

A value less than 0 or greater than 255 was specified for
logical address.

An odd address was specified for a 16-bit read or
write. Always use even addresses for 16-bit (word) accesses.

A non-existent logical address was specified with the
VXI:READ? or VXI:WRITE command.

An error has occurred in a word serial protocol command.

The program block sent had an improper size.

A RAM Disc volume was removed after successful
programming of the Flash ROMs.

An attempt was made to install drivers before the
DIAG:DRIV:INST command was executed.

An attempt was made to install drivers after the
DIAG:DRIV:INST command had already been executed.

VXI device failed its self test.

Device type can not be combined into an instrument such as
a scanning voltmeter or a switchbox.

ID of device does not match list of drivers available. Warning
only.

More A24 memory installed in the mainframe than can be
configured into the available A24 memory space.

A24 memory device overlaps memory space reserved by the
mainframe’s operating system.

Too many instruments installed for the amount of RAM
installed in the mainframe. Cannot configure instruments.
Only the system instrument is started.

A device’s logical address is not a multiple of 8 and the device
is not part of a combined instrument.

The commander assigned to a device by a user-defined
Configuration Table does not assign it a secondary address.

A secondary address assigned by a user configuration table
is illegal.

A secondary address specified by a user configuration table is
used more than once.
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Table B-2. Error Messages and Causes (continued)

Error Messages and Causes

Code

Message

Cause

+2116

+2117

+2118

+2119

+2120
+2121
+2122
+2123
+2124

+2125

+2126

+2127
+2128

+2129

+2130

+2131

+2133

+2134

+2135

+2136

+2137

+2138

+2139
+2140

+2141

Invalid servant area

Slot 0 functions disabled

Invalid commander logical
address

BNO failed

Write ready timeout
Read ready timeout
ERR* asserted
ENO failed

Interrupt line unavailable
Invalid user defined handler
Invalid user defined interrupter

Diagnostic mode on

Resource Manager not in Slot 0
Warning, Sysfail detected
Pseudo instrument logical
address unavailable

File system start up failed
Invalid UDEF memory block
UDEF memory block
unavailable

Invalid UDEF address space
Duplicate UDEF memory
LADD

Invalid UDEF CNFG table

Invalid UDEF CNFG table data

Invalid UDEF DC table
Invalid UDEF DC table data

Invalid UDEF Interrupter

The logical address plus servant area of a commander is greater
than 255 or greater than that of a superior commander within this
tree.

A command module is in slot 0 but slot 0 switches are in the
disabled position.

A device does not have a valid commander.

Sending a BEGIN Normal Operation command to a device
failed.

A message based device failed to become write ready.

A message based device failed to become read ready.

The ERR* bit is asserted in a device’s response register.
Sending an End Normal Operation command to a device failed.

No line is available for a programmable interrupt handler. All
lines are used or duplicate.

The user defined interrupt table specifies a device that is not
a programmable interrupt handler, or does not exist.

The user defined interrupt table specifies a device that is not
a programmable interrupter, or does not exist.

GPIB address switch bit 6 is set wrong (warning only).

A command module is configured for slot 0 and resource
manager but is installed in another slot (warning only).

A device was asserting SYSFAIL on the backplane during
startup.

A physical device has the same logical address as IBASIC (240).

Insufficient system resources to allow the IBASIC file system
to start.

Invalid memory block in user defined memory table.

The same base address or memory are specified more than
once in the memory table, or the addresses in the specified
block are already in use.

The address specified in the memory table is A24 but the
device is A32, or vice versa.

A logical address is specified more than once in the memory
table. This does not apply to VME devices (address = -1).

The valid flag in the command/servant hierarchy table is not
setto 1.

There are more than 254 entries in the commander/servant
hierarchy table.

The valid flag in the dynamic configuration table is not set to 1.

There are more than 254 entries in the dynamic configuration
table.

The logical address specified for an interrupter is a device
that is not an interrupter.
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Table B-2. Error Messages and Causes (continued)

Error Messages and Causes

Code

Message

Cause

+2142

+2143

+2144

+2145

+2146

+2147

+2148

+2149

+2150

+2151
+2152

+2153

+2154

+2155

+2156

+2157

+2158

+2159

+2160

+2161
+2162

+2163

+2164

+2165

Invalid UDEF INTR table
Invalid UDEF MEM table
Invalid UDEF MEM table data

Warning, Non-Volatile RAM
contents lost

MESG based open access
failed

Granted device not found

Config warning 48, Driver
RAM contents lost

VME system controller
disabled

Extender not slot O device

Invalid extender LADD window

Device outside of LADD window
Invalid extender A24 window
Device outside of A24 window
Invalid extender A32 window
Device outside of A32 window
Invalid UDEF LADD window
Invalid UDEF A16 window
Invalid UDEF A24 window
Invalid UDEF A32 window
Invalid UDEF EXT table
Invalid UDEF extender table
data

Unsupported UDEF TTL trigger
Unsupported UDEF ECL

trigger

Device not in configure state

The interrupter table valid flag is not 1.
The valid flag in the memory table is not set to 1.
An invalid logical address is specified in the memory table.

Non-volatile RAM was corrupted, a cold boot was executed,
or non-volatile RAM was removed after the successful
programming of the Flash ROMs.

I or 14 device is violating VXI specification.

An Agilent E1406A which is not a slot zero device or a
resource manager could not find a module that was granted
to its servant area.

Driver RAM was corrupted, a cold boot was executed, or
Driver RAM was removed after the successful programming
of the Flash ROMs.

VME SYSTEM CONTROLLER switch is disabled on the
Agilent E1406A module.

VXlbus extender in remote mainframe is not in slot 0 of its
mainframe.

MXI extender cannot be configured with a valid LADD window.

A device is located outside the allowable logical address
window range of an MXIbus extender.

MXIlbus extender cannot be configured with a valid A24
memory window.

An A24 memory device is located outside the allowable
logical address window range of an MXIlbus extender.

MXIlbus extender cannot be configured with a valid A32
memory window.

An A32 memory device is located outside the allowable
logical address window range of an MXIlbus extender.

User defined logical address window has incorrect base
address or size.

User defined A16 memory window has incorrect base
address or size.

User defined A24 memory window has incorrect base
address or size.

User defined A32 memory window has incorrect base
address or size.

The valid flag in the extender table is not set to 1.

There are more than 254 records in the extender table.

There is an extender table TTL trigger entry for a device
which does not support TTL triggers.

There is an extender table ECL trigger entry for a device
which does not support ECL triggers.

A message based device was not in CONFIGURE state
during reboot.
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Table B-2. Error Messages and Causes (continued)

Error Messages and Causes

Code Message Cause
+2166 | INTX card not installed The INTX daughter card on the VXI-MXI module is not
installed or is not functioning correctly.

+2167 | Config warning, Flash ROM The contents of the Flash ROM driver area have been corrupted.
driver contents lost

+2201 | Unexpected interrupt from A message based card interrupted when an interrupt service
message based card routine has not been set up.

+2202 | Unexpected interrupt from A register based card interrupted when an interrupt service
non-message based card routine had not been set up.

+2809 | Interrupt line has not been set | A DIAG:INT:ACT or DIAG:INT:RESP command was executed
up before setting the interrupt with DIAG:INT:SET.

+2810 | Not a handler for this line An attempt was made to set up an interrupt with DIAG:INT:SET

for a line that has no handler. (see VXI:CONF:ITAB).

Start-up Error Messages and Warnings

Start-up error messages and warnings are most often generated just after the
mainframe is powered-up or rebooted (DIAG:BOOT command). These
messages can be read from the error queue using the SYST:ERR?
command. We recommend that you include aroutine at the beginning of
your application programs which checks for start-up errors before the
program tries to access individual instruments. See your VXlbus
Configuration Guide for an example program.

Table B-3. Start-Up Error Messages and Warnings

Start-Up Error Messages and Warnings

Code Message Cause
1 Failed Device VXl 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 driver | ID of device does not match list of drivers available. Warning
not found only.

4 DC device block too big Dynamically configured device address block is greater than 127.
Config error 5, A24 memory More A24 memory is installed in the mainframe than can be
overflow configured into the available A24 memory space.

6 A32 memory overflow More A32 memory is installed in the mainframe than can be

configured into the available A32 memory space.

7 DC device move failed A dynamically configured device failed to move to a new

logical address.

8 Config error 8, Inaccessible An A24 memory device overlaps a memory space reserved
A24 memory by the mainframe’s operating system.

9 Unable to move DC device The block size for a set of address-blocked Dynamically

Configured devices is too large for the available space or an
attempt was made to move a Dynamically Configured device
to an already assigned Logical Address.Cannot configure
instruments. Only the system instrument is started.
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Table B-3. Start-Up Error Messages and Warnings (continued)

Start-Up Error Messages and Warnings

Code

Message

Cause

10

11

12

14

15

16

17

18

19
20
21
22
23
24

25

26

27
28

29

30

31

32

33

34

35

Config error 10, Insufficient
system memory

Config error 11, Invalid
instrument address

Invalid user defined
commander logical address

Invalid user defined secondary
address

Duplicate secondary address

Invalid servant area

Slot 0 functions disabled
Invalid commander logical
address

BNO failed

Write ready timeout

Read ready timeout
ERR* asserted

ENO failed

Interrupt line unavailable
Invalid user defined handler
Invalid user defined interrupter

Diagnostic mode on

Resource Manager not in Slot 0
Warning, Sysfail detected
Pseudo instrument logical
address unavailable

File system startup failed
Inaccessible A32 memory
Invalid UDEF memory block
UDEF memory block

unavailable

Invalid UDEF address space

Too many instruments installed for the amount of RAM
installed in the mainframe. Cannot configure instruments.
Only the system instrument is started.

A device’s logical address is not a multiple of 8 and the device
is not part of a combined instrument.

The commander assigned to a device by a user defined
Configuration Table does not assign it a secondary address.

A secondary address assigned by a user configuration table
is illegal.

A secondary address specified by a user configuration table is
used more than once.

The logical address plus servant area of a commander is
greater than 255 or greater than that of a superior
commander within this tree.

A command module is in slot 0 but slot 0 switches are in the
disabled position.

A device does not have a valid commander.

Sending a BEGIN Normal Operation command to a device failed.
A message based device failed to become write ready.

A message based device failed to become read ready.

The ERR* bit is asserted in a device’s response register.
Sending an End Normal Operation command to a device failed.

No line is available for a programmable interrupt handler. All
lines are used or duplicate.

The user defined interrupt table specifies a device that is not
a programmable interrupt handler, or does not exist.

The user defined interrupt table specifies a device that is not
a programmable interrupter, or does not exist.

GPIB address switch bit 6 is set wrong (warning only).

A command module is configured for slot 0 and resource
manager but is installed in another slot (warning only).

A device was asserting SYSFAIL on the backplane during
start-up.

A physical device has the same logical address as IBASIC (240).

Insufficient system resources to allow the IBASIC file system
to start.

Device has A32 memory below 20000000016 or above
DFFFFFFF16

Invalid memory block in user defined Memory table.

The same base address or memory are specified more than
once in the memory table, or the addresses in the specified
block are already in use.

The address specified in the memory table is A24 but the
device is A32, or vice versa.
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Table B-3. Start-Up Error Messages and Warnings (continued)

Start-Up Error Messages and Warnings

Code

Message

Cause

36

37

38

39
40

41

42
43
44
45
46

47
48
49

50

51
52

53

54

55

56

57

58

59

60

61

Duplicate UDEF memory LADD
Invalid UDEF CNFG table
Invalid UDEF CNFG table data

Invalid UDEF DC table
Invalid UDEF DC table data

Invalid UDEF Interrupter

Invalid UDEF INTR table
Invalid UDEF MEM table
Invalid UDEF MEM table data
Warning, NVRAM contents lost

MESG based open access
failed

Granted device not found
Warning, DRAM contents lost

VME system controller
disabled

Extender not slot O device
Invalid extender LADD window
Device outside of LADD
window

Invalid extender A24 window
Device outside of A24 window
Invalid extender A32 window
Device outside of A32 window
Invalid UDEF LADD window
Invalid UDEF A16 window
Invalid UDEF A24 window

Invalid UDEF A32 window

Invalid UDEF EXT table

A logical address is specified more than once in the memory
table. This does not apply to VME devices (address = -1).

The valid flag in the command/servant hierarchy table is not
setto 1.

There are more than 254 entries in the commander/servant
hierarchy table.

The valid flag in the dynamic configuration table is not set to 1.

There are more than 254 entries in the dynamic configuration
table.

The logical address specified for an interrupter is a device
that is not an interrupter.

The interrupter table valid flag is not 1.

The valid flag in the memory table is not set to 1.

An invalid logical address is specified in the memory table.
NVRAM was corrupted or a cold boot was executed.

I or 14 device is violating VXI specification.

Driver RAM was corrupted or a cold boot was executed.

VME SYSTEM CONTROLLER switch is disabled on the
Agilent E1406A module.

VXlbus extender in remote mainframe is not in slot 0 of its
mainframe.

MXI extender cannot be configured with a valid LADD window.

A device is located outside the allowable logical address
window range of an MXIbus extender.

MXIlbus extender cannot be configured with a valid A24
memory window.

An A24 memory device is located outside the allowable
logical address window range of an MXIlbus extender.

MXIlbus extender cannot be configured with a valid A32
memory window.

An A32 memory device is located outside the allowable
logical address window range of an MXIlbus extender.

User defined logical address window has incorrect base
address or size.

User defined A16 memory window has incorrect base
address or size.

User defined A24 memory window has incorrect base
address or size.

User defined A32 memory window has incorrect base
address or size.

The valid flag in the extender table is not set to 1.
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Table B-3. Start-Up Error Messages and Warnings (continued)

Start-Up Error Messages and Warnings

Code Message Cause

62 Invalid UDEF extender table There are more than 254 records in the extender table.
data

63 Unsupported UDEF TTL trigger| There is an extender table TTL trigger entry for a device
which does not support TTL triggers.

64 Unsupported UDEF ECL trigger | There is an extender table ECL trigger entry for a device
which does not support ECL triggers.

65 Device not in configure state A message based device was not in CONFIGURE state
during reboot.

66 INTX card not installed The INTX daughter card on the VXI-MXI module is not
installed or is not functioning correctly.

67 Flash ROM driver contents lost | The contents of the Flash ROM driver area have been
corrupted.
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Appendix C

Agilent E1406A Command Module A16

Address Space

About This Appendix

E1300/E1405/E1406

FFFFFFg

F00000; 6

2000005
IFO000; 4

00000046

ADDRESS MAP

Many Agilent Technologies V X1bus devices are register-based devices
which do not support the V X1bus word serial protocol. When an SCPI
command is sent to a register-based device, the E1406A Command Module
parses the command and programs the device at the register level.

Register-based programming is a series of reads and writes directly to the
deviceregisters. Thisincreases throughput since it eliminates command
parsing.

This appendix contains an address map of A16 address space in the
command module. It shows how to determine the base address and register
offset for register-based devices mapped into A16 space. Refer to the
individual plug-in module manuals for details on device is programming at
theregister level.

A24
ADDRESS
SPACE

REGISTER _
RECISTE 16-BIT WORDS
=
5C16
200000
16 / R R
o] (e}
IFC000,6 200000, 4 / ° °
A16 OF1s
ADDRESS \ REGISTER / 0Cro
SPacE ADDRESS -
\ SPACE* 16
0845
0616
F0000+6 IFCO0015 Y
(2,080,768) N
0245
006

* Base Address

Register Address

Register Map

IFC000,¢ + (logical address * 64)g
or
2,080,768 + (logical address * 64),

Base Address + Register Offset E1406 f g-c-1

Figure C-1. E1406A Command Module A16 Address Space
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Register Addressing

Register addresses for register-based devices are located in the upper 25%
of VXI A16 address space. Every VXI device (up to 256 devices per
Command Module) is allocated a 64 byte block of addresses. A device may
or may not use the entire block of addresses. Figure C-1 shows the location
of A16 address space in the Agilent E1406A Command Module.

The Base Address  When you are reading or writing to a device register, a hexadecimal or
decimal register addressis specified. Thisaddress consists of abase
address plus aregister offset.

Determining the The base address of adevicein A16 address space is computed as.
Base Address

1FCO00016 + (LADDR * 64)16

or
2,080,76810 + (LADDR * 64)10

where 1FC00016 (2,080,76810) isthe starting location of the VXI A16
addresses, LADDR isthe device slogical address, and 64 is the number of
address bytes per register-based device. For example, the Agilent E1411B
multimeter has afactory set logical address of 24. If thisaddressis not
changed, the multimeter will have a base address of:

1FCO00016 + (24 * 64)16

1FCO00016 + 60016 = 1IFC60016

or
2,080,76810 + (24 * 64)10
2,080,76810 + 153610 = 2,082,30410

Register Offset  Theregister offset is the register’s location in the block of 64 address bytes.
For example, the Agilent E1411B multimeter’s Command Register has an
offset of 0816. When you write acommand to thisregister, the offset is
added to the base address to form the register address:

1FC60016 + 0816 = 1FC60816

or
2,082,30410 + 810 = 2,082,31210
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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.

* Formatting Binary Datafor RS-232 Transmisson ......... Page 261
e Sending Binary DataOverRS-232 . ................... Page 263

Formatting Binary Data for RS-232 Transmission

The mogt straightforward way to send a block of dataisto open the data
file, 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 characters that the RS-232 interface recognizes.
Thisis done by sending only one half byte (a nibble) at atime.

To prevent this nibble from being confused with a special character, bit 7 of
thenibbleis set to one. Thisgivesall data bytesin the block values greater
than 127 so they are not confused with ASCI| characters. It aso doubles
the size of the file to be sent and the transmission time for the file. Sincea
transmission error that required re-transmission of the entire data block
would be very time consuming, a 3-bit error code (which allows for
correction of single bit errors) is added to the transmission byte. The
following format is sent for each nibble:

Bit # 7 6 5 4 3 2 1 0

1 Correction Code Data

The error correction code is based on the nibble of datasent. The easiest
way to implement this codeisto use Table D-1. It isindexed based on the
value of the nibble to send out, so there are 16 € ements to the table.
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Table D-1. Correction Codes for RS-232 Transmission

Correction Bytein
Data Value Code Byte in Hex Decimal
0 0 8016 128
1 7 Flie 241
2 6 E216 226
3 1 9316 147
4 5 D416 212
5 2 A516 165
6 3 B616 182
7 4 C716 199
8 3 B816 184
9 4 C916 201
10 5 DA16 218
11 2 AB16 171
12 6 ECi6 236
13 1 9D16 157
14 0 8E16 142
15 7 FFi6 255
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Sending Binary Data Over RS-232

Setting Up the

Mainframe

The RS-232 interface differs from the GPIB interface in that thereis no
device addressing built into the interface definition. Device addressing must
be done on top of the RS-232 functions. This addressing 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.

There are two commands (SI - Select Instrument and SA - Select Address)
that can be used at the Sel ect ani nst runent interface. The Sel ect
ani nstrunent interface can aways be reached by sending the CTRL-D
character (ASCII 4) over the RS-232 line. Once there, the System
instrument can be reached by sending the command SI SYSTEM followed
by acarriage 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 Sel ect ani nst r unent
interface.

2. Send ST UNKNOWN and acarriage return to insure that the interface
is set to dumb terminal mode.

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 address to
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 isterminated with the "!" character followed by a
carriage return. The"!" character is not considered part of the block.

A definite block only requiresthe ASCII carriage return character as
terminator. The definite block startswith #. Thisisfollowed by asingle 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, ablock of
1000 bytes would have a definite block header of #41000. Dueto the
formatting required, the size of the block when using the DIAG:DOWN:CHEC
command is twice the length of the datain bytes.

Appendix D

Sending Binary Data Over RS-232 263



Once the block header has been sent, the actual datais sent. Since the buffer
size of the System instrument RS-232 Interface is limited to 79 bytes, the
buffer must be flushed (passed to an instrument parser) before it reaches

79 bytes. Thiscan be done by sending acarriage return. Thefirst carriage
return should beincluded 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.

Note 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 adefinite block or a"!" and carriage return for an indefinite
block.
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Index
Agilent E1406A Command Module User’s Manual

A24/A32 Address
alocation, 44 - 45
*CLS, 105, 217 table, 48
*DMC, 217 data format, 50
*EMC, 217 downloading data into, 50
*EMC?, 217 errors associated with, 52 - 53
*ESE, 108, 114, 217 linking command module processor, 200
*ESE?, 106, 108, 218 query starting address, 201
*ESR?, 108, 218 tableformat, 48 - 49
*GMC?, 218 table header, 50
*|DN?, 218 tablesize, 49
*LMC?, 219 user-defined, 200 - 201
*LRN?, 219 mapping, 44 - 45
*OPC, 220 reserving address space, 48
*OPC?, 220 reserving for VMEbus device, 51
*PMC, 220 Abbreviated SCPI Commands, 120
*PSC, 220 Address
*PSC?, 220 A24/A32
*RMC, 221 allocation, 44 - 45, 200
*RST, 105, 221 mapping, 44 - 45
*SRE, 108, 114, 163, 165, 221 base address, 260
*SRE?, 108, 221 commander/servant hierarchy table, 186 - 187
*STB?, 107 - 108, 111 - 112, 114, 222 dynamic configuration table, 187 - 188
difference from ireadstb, 107 extender table, 191
*TST?, 222 GPIB
*WAI, 222 primary, 168
query, 168
A reading the, 65
secondary, 42
A16 address space, 260 interrupt line alocation table, 195
A16/A24/A32 Configuration logical, 22 - 23, 28 - 29
logical addresses query, 188
default, 29 switchbox modules, 72
setting, 29 non-volatile RAM, 142
memory, 29 registers, 260

VMEDbus devices, 45
Annunciators
faceplate, 17
monitor mode status, 76
Arbitrary Block Program Data Parameters, 121,
157 - 158
Attaching Command Module to Mainframe, 19
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BOOT[:WARM], 125

B Buffer Input Level, 174 - 175
Buffer Input Size, 174 - 175
Backplane Byte Transfer Protocol, 213 - 215
interrupt lines, 54
enabling interrupts, 138 C
priority level, 139
query interrupt acknowledge response, 140 Calendar, query setting, 181
query interrupt handling, 141 Calendar, setting, 181
specifying service routine, 141 CAUTIONS, 15
SY SFAIL* line, 60 Certification, 9
trigger lines and ports, 101 - 103 Changing Command Module Menus, 63
Backspace Key, 85 Channel Ligt, 72
Base address, 260 Check Bits, 128, 130, 159
Battery Clear End Key, 78, 85
backed functions, 20 Clear LineKey, 85
lifetime expected, 20, 237 Clear Status Command, 217
Baud Rate Clearing
query setting, 171 event register, 218
setting, 171 interface buffers, 65
Begin Normal Operation (BNO) Command, 60 message avail able bits, 222
Binary Data ClkIn, 18
formatting, 261 Clk Out, 18
sending, 263 - 264 CLK10
Bits connectors on faceplate, 18
check bits, 128, 130, 159 specifications, 237
condition bits, 105 Clock
control bits, 128, 130, 159 real time, 237
data bits, 128, 130, 159 setting, 182
device-specific error bit, 250 specifications, 237
enable register, 164 CLR_INST Key, 65, 78, 85
error bit, 250 *CLS, 105, 217
execution error bits, 250 Command Errors, 250
master state summary (MSS), 111 Command Module
message available (MAV), 112 - 117 A16 address space, 260
parity bits, 176 - 177 adding interrupt lines, 54
query annunciators, 17
error bit, 251 battery, 20, 237
set bits, 163, 165 changing menus, 63
setting, 172, 179 command reference, 119 - 215, 217 - 226, 235
unmasking, 162, 165 configuring, 21 - 60
request for service bit, 112, 114 connecting multiple, 58
reset bit, 206 cooling requirements, 238
setting number of, 172, 178 default interrupt line, 54
status byte error messages, 249 - 258
bits, 108 Flash ROM, 157
summary bits, 107 functional description, 16
stop hits, 178 - 179 GPIB address, primary , 168
summary bits, 105, 162, 165 GPIB address, reading the, 65
sysfail inhibit bit, 206 installing in mainframe, 19
unmasking, 162 - 164, 166 memory available, 20, 237
Boolean Parameters, 121 overview, 15 - 20
BOOT:COLD, 124 physical description, 17
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C (continued)

Command Modul e (continued)
power requirements, 238
specifications, 237 - 248
system status, 101 - 118
trigin port, 101
triggering, 101 - 118
Command Reference, 119 - 235
Commander/Servant Hierarchy
setting, 38 - 39
user-defined, 39, 186 - 187
Commander/Servant Hierarchy Table
creating, 39
dataformat, 41
determining size, 40
downloading datainto, 41
errors associated with, 43
linking command module processor, 186
guery starting address, 187
table format, 40
Commands
abbreviated (SCP1), 120
Begin Norma Operation (BNO), 60
Common (*) Commands, 217 - 222
DIAGnostic subsystem, 123 - 147
E1328A menu, 95
E1330A/B menu, 96
E1332A menu, 97 - 98
E1333A menu, 99 - 100
executing from terminal interface, 76
implied (SCP1), 120
ionsrg, 111 - 112, 114
ireadstb, 107, 111 - 112, 114
iscanf, 112, 114
linking other commands, 122
multimeter menu, 94
OUTPut subsystem, 148 - 156
parameters, types of, 121
PROGram subsystem, 157 - 160
guery version of SCPI, 183
quick reference, 226, 235
quick reference, common (*), 235
quick reference, SCPI, 226
SA (select address), 84, 263
scanning voltmeter menu, 92 - 93
separator, 120
S| (select instrument), 83, 263
STATus subsystem, 161 - 166
switchbox menu, 91
system instrument menu, 88 - 90

Commands (continued)

SY STem subsystem, 167 - 183

typesof, 119

using @ character, 72

VX1 subsystem, 184 - 215

word serial commands, 213 - 215
Common (*) Commands

*CLS, 105, 217

*DMC, 217

*EMC, 217

*EMC?, 217

*ESE, 108, 114, 217

*ESE?, 106, 108, 218

*ESR?, 108, 218

format, 119

functional groupings, 216

*GMC?, 218

*|DN?, 218

| EEE mandated, 247

linking with SCPI commands, 122

*LMC?, 219

*LRN?, 219

*OPC, 220

*OPC?, 220

*PMC, 220

*PSC, 220

*PSC?, 220

quick reference, 235

reference, 216

*RMC, 221

*RST, 105, 221

*SRE, 108, 114, 163, 165, 221

*SRE?, 108, 221

*STB?, 107 - 108, 111 - 112, 114, 222

*TST?, 222

*WALI, 222
COMMunicate:GPIB:ADDRess?, 168
COMMunicate: SERia

:CONTrol:DTR, 169

:CONTrol:DTR?, 169

:CONTrol:RTS, 170

:CONTrol:RTS?, 170

[:OWNer], 125

[:OWNer]?, 126

[:RECeive]:BAUD, 171

[:RECeive]:BAUD?, 171

[:RECeive]:BITS, 172

[:RECeive]:BITS?, 172

[:RECeive]:PACE[:PROTocol], 173

[:RECeive]:PACE[:PROTocol]?, 173

[:RECeive]:PACE: THReshold:STARL, 174
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C (continued)

COMMunicate:SERia (continued)
[:RECeive]:PACE: THReshold:STARt?, 174
[:RECeive]:PACE:THReshold:STOP, 175
[:RECeive]:PACE: THReshold:STOP?, 175
[:RECeive]:PARIty, 176
[:RECeive]:PARIty?, 177
[:RECeive]:PARIty:CHECK, 177
[:RECeive]:PARIty:CHECK?, 178
[:RECeive]:SBITs, 178
[:RECeive]:SBITs?, 179
:STORe, 126
:TRANsmit:AUTO, 179
:TRANsmit:AUTO?, 179
:TRANsmit:PACE[:PROTocol], 180
:TRANsmit:PACE[:PROTocol]?, 180

Condition Bits, 105

Condition Register, 161 - 166
bit used, 162
description, 104
positive transition, 163, 165
query state, 161, 164
reading, 104, 161, 164
standard operation status group, 109
unmasking bit, 163 - 164, 166

Configuration
A16/A24/A32 |ogical address, 29
A24/A32 addresses, 44 - 45, 48 - 51
commander/servant hierarchies, 38 - 39
dynamic configuration, 23 - 26
dynamically configured modules, 22
ECL Trigger register, 30
interrupt

line alocation, 53 - 59

register, 30
INTX interrupt register, 30
logical addresses, 27 - 29
resource manager

with extenders, 47

without extenders, 46
statically configured modules, 22
system configuration sequence, 21
TTL Trigger register, 30
utility register, 31
VXI-MXI, 27 - 36

CONFigureCTABIe, 186

CONFigureCTABIe?, 187

CONFigure:DCTable, 187

CONFigure:DCTable?, 188

CONFigureDLADdress?, 188

CONFigure:DLISt?, 189 - 190, 237
CONFiguree DNUMber?, 190

CONFigure ETABIg, 191

CONFigure ETABIe?, 191
CONFigure:HIERarchy?, 192
CONFigureHIERarchy:ALL?, 193
CONFigure INFormation?, 193 - 194
CONFigure:INFormation:ALL?, 195
CONFigureITABle, 195

CONFigure I TABle?, 196
CONFigureLADDress MEXTender?, 196
CONFigureLADDress?, 196
CONFigure MEXTender:ECLTrg<n>, 197
CONFigure MEXTender:INTerrupt<n>, 198
CONFigure MEXTender:TTLTrg<n>, 199
CONFigureMTABIe, 200

CONFigure MTABIe?, 201
CONFigureNUMBer?, 201

CONFigure NUMBer:MEXTender?, 201
Configuring the Command Module, 21 - 60
Conformity, declaration, 11

Connecting Command Module to Mainframe, 19

Connectors

ckin, 18

clk out, 18

CLK10, 18, 237

trigin, 18

trig out, 18

trigger, 18
Control

bit, 128, 130, 159

DTR output lines, 169

keys, instrument, 78

keys, menu, 77

RTS output lines, 170

seguence functions, 85
Cooling Requirements, 238
Correction Codesfor RS-232, 262
Counter Commands, 242 - 243
Creating

A24/A32 address allocation tables, 48 - 50

commander/servant hierarchy tables, user-defined, 39

dynamic configuration tables, 23 - 24
extender tables, user-defined, 31
Flash ROM driver area, 137
interrupt line allocation tables, 54 - 57
non-volatile RAM areas, 134

CTRL Key, 78
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D

D/A Converter Commands, 244
Data
binary, 261, 263 - 264
bits, 128, 130, 159
erasing from Flash ROM, 160
reading from Flash ROM, 160
Data Format
A24/A32 address alocation table, 50
commander/servant hierarchy table, 41
dynamic configuration table, 24
extender table, 33
interrupt line allocation table, 56 - 57
Data Low Register, 53, 60
query, 201, 215
Data Terminal Ready (DTR)
output line, 169
guery setting, 169
DATE, 181
DATE?, 181
DCL (deviceclear), 223
Declaration of Conformity, 11
Default
interrupt line, 54
logical address
A16/A24/A32 assignments, 29
MXI1-VXI assignments, 28
utility register configuration, 31
Define Macro Command, 217
Definite Block Header, 263
Definite Length Arbitrary Block, 121, 157 - 158
Delete Char Key, 78, 85
Delete LineKey, 85
Deleting data from Flash ROM, 160
Descriptions
A24/A32 addresses, 44
annunciators, 17
CLK10 connectors, 18
command parameters (SCPI), 121
commander, 38
commands, types of, 119
common (*) commands, 119, 216
dynamically configured modules, 22
extraction levers, 18
functional, 16
GPIB port, 18
interrupt line allocation, 53
keys (terminal interface), 77
physica, 17
reset button, 18

Descriptions (continued)
RS-232 port, 18
run/load switch, 18
SCPI command format, 119
statically configured modules, 22
status group, 104
system instrument, 119
trigger connectors, 18

Device Clear (DCL), 223

DIAGnostic Subsystem, 123 - 147
DIAG:BOOT:COLD, 124
DIAG:BOOT[:WARM], 125
DIAG:COMM:SER[:OWN], 125
DIAG:COMM:SER[:OWN]?, 126
DIAG:COMM:SER:STOR, 126
DIAG:DOWN:CHEC[:MADD], 127 - 128
DIAG:DOWN:CHEC:SADD, 129 - 130
DIAG:DOWN[:MADD], 131
DIAG:DOWN:SADD, 132
DIAG:DRAM:AVA?, 133
DIAG:DRAM:CRE, 134
DIAG:DRAM:CRE?, 134
DIAG:DRIV:INST, 135
DIAG:DRIV:LIST:FROM?, 135
DIAG:DRIV:LIST:RAM?, 135
DIAG:DRIV:LIST:ROM?, 135
DIAG:DRIV:LIST?, 135
DIAG:DRIV:LOAD, 136
DIAG:DRIV:LOAD:CHEC, 136
DIAG:FROM:AVA?, 137
DIAG:FROM:CRE, 137
DIAG:FROM:CRE?, 137
DIAG:FROM:SIZE?, 138
DIAG:INT:ACT, 138
DIAG:INT:PRI, 139
DIAG:INT:PRI?, 139
DIAG:INT:RESP?, 140
DIAG:INT:SET, 141
DIAG:INT:SET?, 141
DIAG:NRAM:ADDR?, 142
DIAG:NRAM:CRE, 142
DIAG:NRAM:CRE?, 143
DIAG:PEEK?, 143
DIAG:POKE, 144
DIAG:RDIS ADDR?, 144
DIAG:RDIS.CRE, 145
DIAG:RDIS.CRE?, 145
DIAG:UPL[:MADD]?, 146
DIAG:UPL:SADD?, 147

Digital 1/0 Commands, 244 - 245
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Drivers

D (continued) available in Flash ROM, 135
creating areafor loading, 134
Disabling creating Flash ROM driver area, 137
ECL Triggers, 30 downloading adriver block, 136
receive pacing protocol, 173 listing, 135
transmit pacing protocol, 180 loading into DRAM, 136
TTL Triggers, 30 query number in Flash ROM, 137
Discrete Parameters, 121 query number loaded, 134
Display Termina Interface, 61 - 100 DTR
editing the display, 77 - 78 See Data Terminal Ready (DTR)
executing commands from, 76 Dynamic Configuration
menus, 87 - 100 errors associated with, 26
control keys, 64 - 65 example program, 25
multiple command modules, 63 identifying modules, 22
select a switchbox, 72 logical address, 24 - 25, 28
select an instrument, 64 - 65 table, 23
select keys, 64 - 65 data format, 24
switchbox monitor mode, 75 downloading datainto, 24
tutorial, 64 format, 23
using, 62 - 63 linking command module processor, 187
reading GPIB address, 65 guery starting address, 188
select a switchbox menu, 72 Size, 24
select an instrument menu, 64 - 65 user-defined, 23 - 26
supported terminals, 79
switchbox monitor mode, 75 - 76 E
display annunciators, 76
reading error messages, 76 ECL Trigger
unsupported terminals, 82 enabling and setting, 30
using terminal s without menus, 83 enabling configuration, 151
*DMC, 217 lines, 101 - 103
Documentation History, 10 mai nframe extender
DOWNIoad:CHECked[:MADDress], 127 - 128 directing, 197
DOWNI oad:CHECked: SADDress, 129 - 130 routing, 207
DOWNIload[:MADDress|, 131 pulse, appearing, 149
DOWNIload:SADDress, 132 guerying
Downloading driving trigger source, 150
driver block, 136 logic level, 150
driver over RS-232, 136 state, 151
DRAM register configuration, 30
loading instrument driver into, 136 selecting driving source, 150
guerying driversin table, 135 setting logic level, 149
DRAM:AVAilable?, 133 ECLTrg<n>
DRAM:CREate, 134 :IMMediate, 103, 149
DRAM:CREate?, 134 LEVd[:IMMediate], 103, 149
DRIVer:INSTall, 135 :LEVe[:IMMediate]?, 150
DRIVer:LIST :SOURCe, 103, 150
:FROM?, 135 :SOURce?, 150
‘RAM?, 135 [:STATe], 151
:ROM?, 135 [:STATe?, 103, 151
DRIVer:LIST?, 135 Editing
DRIVer:.LOAD, 136 keys, 78
DRIVer:LOAD:CHECKed, 136 theterminal display, 77 - 78
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E (continued)

*EMC, 217
*EMC?, 217
Enable Macros Command, 217
Enable Macros Query, 217
Enable Register
description, 105
*ESE common command, 217
query state, 108
setting bits, 164
standard event status group, 108
standard operation status group, 109
Enabling
ECL Triggers, 30
configuration, 151
monitor mode, 75
receive pacing protocol, 173
transmit pacing protocol, 180
trig out port, 102
configuration, 153
trigger lines, 102
TTL Triggers, 30
configuration, 156
End of Line Key, 85
Erasing Datain Flash ROM, 160
Error Queue, 249
ERRor?, 182, 249, 255
Errors
A24/A32 address allocation table, 52 - 53
command errors, 250
commander/servant hierarchy table, 43
detecting with SRQ, 114
device specific, 250
dynamic configuration, 26
execution errors, 250
extender table, 36 - 37
interrupt line alocation table, 59
messages and causes, 251 - 255
messages, reading, 76, 182, 249 - 258
negative error numbers, 250
positive error numbers, 250
query error queue, 182, 249
query errors, 251
start-up errors, 255 - 258
types of, 250
ESC Key, 64
*ESE, 108, 114, 217
*ESE?, 106, 108, 218
*ESR?, 108, 218

Event Register, 162 - 166
clearing, 111, 218
description, 105
* ESE common command, 217
query
set bits, 163, 165
state, 108, 218
unmasked hit, 162, 165, 218
reading, 163, 165
mask, 162, 165
standard event status group, 108
standard operation status group, 109
unmasking bit, 162
Example Programs
assigning an interrupt line, 57 - 58
assigning secondary GPIB address, 42
detecting errors using SRQ, 115 - 117
downloading extender table into memory, 35
dynamically configuring amodule, 25
reading the error queue, 249
reserving A24 address for VMEDbus, 51
setting multimeter logical address, 25
using MAV bit, 112 - 117
Execution Errors, 250
Extender
directing
ECL Trigger, 197
interrupt line, 198
TTL Trigger, 199
MXI extender device, 27
query logical address, 196
resource manager
configuration with, 47
configuration without, 46
routing
ECL Trigger, 207
interrupt line, 207
TTL Trigger, 208
Extender Table
creating, 31
data format, 33
determining table size, 33
downloading
datainto, 33
into memory, 35
errors associated with, 36 - 37
example of, 34
linking command module processor, 191
query starting address, 191
table format, 32
tablerecord, 32
user-defined, 31, 191
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EXTernal
:IMMediate, 103, 151
‘LEVd[:IMMediate], 103, 152
LEVd[:IMMediate]?, 152
:SOURCe, 103, 152
:SOURce?, 103, 153
[:STATe], 153
[:STATe?, 153
External Trigger
enabling configuration, 153
pulse, appearing, 151
guerying
driving source, 153
logic level, 152
state, 153
selecting driving source, 152
setting logic level, 152
Extraction Levers, 18
E1324A
EEROM lifetime, 126

specifying interface card number, 126
storing serial communication settings, 168

E1326A/B
confirmed SCPI commands, 240
non-SCPI commands, 241
E1328A
confirmed SCPI commands, 244
menu levels and content, 95
non-SCPI commands, 244
E1330A/B
confirmed SCPI commands, 244
menu levels and content, 96
non-SCPI commands, 245
E1332A
confirmed SCPI commands, 242
menu levels and content, 97 - 98
non-SCPI commands, 242
E1333A
confirmed SCPI commands, 243
menu levels and content, 99 - 100
non-SCPI commands, 243

=

Faceplate
annunciators, 17
connectors, 18
extraction levers, 18
GPIB port, 18
reset button, 18

RS-232 port, 18
run/load switch, 18
Flash ROM, 157
creating driver area, 137
erasing data from, 160
installing drivers, 135
query
amount available, 137 - 138
number of drivers, 137
reading data from, 160
writing operating system into, 157
over RS-232 line, 158 - 159
Format
binary datafor RS-232, 261
common (*) commands, 119
SCPI commands, 119
FROM:AVAilable?, 137
FROM:CREate, 137
FROM:CREate?, 137
FROM:SIZE?, 138
Function Keys
instrument, 64
switchbox, 72, 77
Functiona Description, 16

G

General Key Descriptions, 77
GET (Group Execute Trigger), 224
Get Macro Query, 218
*GMC?, 218
GoToLocal (GTL), 223
GPIB
address
assigning secondary, 42
guery primary, 168
reading, 65
interface and RS-232, 263
message reference, 223 - 225
port on faceplate, 18
remote enable line (REN), 225
Group Execute Trigger (GET), 224
GTL (Go To Local), 223

H

Handling SRQs, 111 - 112
Hierarchy Configuration, 192 - 193
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IBASIC, 38
serial interface alocation, 125
Identify Device, 218
*|DN?, 218
|EEE-488.1 Defined Messages
device clear (DCL), 223
GoToLoca, 223
Group Execute Trigger, 224
Interface Clear, 224
Local Lockout, 224
Remote, 225
selected device clear (SDC), 223
Seria Poll, 225
IFC (Interface Clear), 224
Implied SCPI Commands, 120
In Case of Difficulty, 86
Indefinite Block Header, 263
Indefinite Length Arbitrary Block, 121, 157 - 158
Input Buffer
configuring, 174 - 175
query setting, 174
Insert Line Key, 85
Installing
command module in mainframe, 19
driversin Flash ROM, 135
Instrument
control keys, 78
driver, loading, 136
error queue, 249
in terminal interface menu, 63
selecting, 83
Interface
buffer
clearing, 65
query, 174
setting, 174 - 175
clear (IFC), 224
display terminal, using, 61 - 100
parity, 176 - 178
RS-232, 263
Interrupt
enable bits, 30
handler, 56
Interrupt Line
assigning additional lines, 57 - 58
default, 54
mainframe extender, 198, 207
V XIbus backplane, 54, 138
priority level, 139

query interrupt acknowledge response, 140

Interrupt Line (continued)
V XIbus backplane
query interrupt handling, 141
query priority level, 139
specifying service routine, 141
register configuration, 30
Interrupt Line Allocation, 53
table, 54 - 57
data format, 56
downloading datainto, 57
errors associated with, 59
linking command module processor, 195
query starting address, 196
table format, 55
table parameters, 55
table size, 56
user-defined, 54 - 59, 195 - 196
INTerrupt:ACTivate, 138
INTerrupt:PRIority, 139
INTerrupt:PRIority?, 139
INTerrupt: RESPonse?, 140
INTerrupt:SETup, 141
INTerrupt: SETup?, 141
INTX Interrupt Register
configuration, 30
interrupt enable bits, 30
ionsrg Command, 111 - 112, 114
ireadstb Command
difference from *STB?, 107
reading status byte, 111 - 112, 114
iscanf Command, 112, 114

K

Keys
backspace, 85
clear end, 78, 85
clear ling, 85
CLR_INST, 65, 78, 85
CTRL, 78
delete char, 78, 85
deleteline, 85
descriptions of, 77
editing (termind interface), 78
end of line, 85
ESC, 64
function, instrument, 64
function, switchbox, 72, 77
insert ling, 85
instrument control, 78
|eft arrow, 78
menu control, 64 - 65, 77
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Keys (continued)
menu select, 64 - 65
MORE, 64, 77
PRV_MENU, 64, 77
RCL_MENU, 78, 85
RCL_NEXT, 77, 85
RCL_PREV, 77, 85
return, 85
right arrow, 78
RST_INST, 65, 78, 85
SEL_INST, 64 - 65, 77, 85
start of line, 85
UTILS, 65
VT100 key map, 79
VT220 key map, 80
WY SE WY-30 key map, 81

L

Learn Marcos Query, 219
Learn Query Command, 219
Left Arrow Key, 78

Linking Commands, 122
LLO (Local Lockout), 224
*LMC?, 219

L oader Instrument, using, 72

Loading Instrument Driver in DRAM, 136

Loca Lockout (LLO), 224
Logical Address, 22
assigning, 27 - 29, 168

by resource manager, 22, 28

configuration of, 27, 29
default, 28 - 29
device specified by, 189 - 190

dynamically configured, 24 - 25, 28

factory setting, 168

hierarchy configuration, 192 - 193

multiple VM Ebus devices, 29
query, 188
devices, 196, 209
extender devices, 196

sending commands to, 209 - 210

sequential, 39
specifying, 208
static information, 193, 195
statically configured, 23
switchbox modules, 72
user-defined, 31

*LRN?, 219

M

Mainframe
extender
directing ECL trigger, 197
directing interrupt line, 198
directing TTL trigger, 199
routing ECL trigger, 207
routing interrupt line, 207
routing TTL trigger, 208
installing command module, 19
query
extender logical address, 196
hierarchy configuration, 192 - 193
modulesinstalled, 189 - 190, 237
modules logical address, 196, 209
number of devices, 201
number of modules installed, 190
static information, 193, 195
Master State Summary (MSS), 107, 111
bit, 111
Memory
A16/A24/A32, 29
A24/A32 address mapping, 44 - 45
command module, 20, 237
downloading extender table into, 35
reset configuration, 124
specifications, 237
VMEDbus reserved memory location, 30
VXIbus device, 29
windows, user-defined, 31
Menu
control keys, 77
E1328A D/A Converter, 95
E1330A/B Digital 1/0, 96
E1332A Counter/Totalizer, 97 - 98
E1333A Universa Counter, 99 - 100
multimeter (stand-alone), 94
scanning voltmeter, 92 - 93
switchbox, 91
system instrument, 88 - 90
Message
available (MAV) bits
clearing, 222
setting, 114 - 117
using, 112 - 114
based instruments
programming, 63
receive messages from, 203
string, sending, 211
MODID, 22
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M (continued)

Module
dynamically configured, 22
identification bus (MODID), 22
number in switchbox, 72, 1638
query
extender logical address, 196
hierarchy configuration, 192 - 193
logical address, 196, 209
number installed in mainframe, 190
specific devices, 189 - 190, 237
static information, 193, 195
statically configured, 22
Monitor Mode
enabling, 75
status annunciators, 76
switchbox, 75 - 76
MORE Key, 64, 77
Multimeter
assigning
interrupt lines, 57
secondary GPIB address, 42
confirmed
commands, 240
SCPI commands, 240
menu levels and content, 94
non-SCPI commands, 241
setting logical address dynamically, 25
Multiple Command Modules, using, 63
MXI-VXI Configuration, 27 - 36
logical addresses
default, 28
setting, 27

N

Negative

error numbers, 250

transitions (NTR), 105

setting mask, 163, 166

Non-SCPI Commands

E1328A, 244

E1330A/B, 245

E1332A, 242

E1333A, 243

multimeter, 241

switchbox, 239

system instrument, 247
Non-Volatile Memory

resetting configurations, 124

serial communications parameters, 126

Non-Volatile RAM
allocating for user-defined table, 142
loading instrument drivers, 134
guerying size, 134, 143
guerying starting address, 142
writing data to, 127 - 132
NRAM:ADDRess?, 142
NRAM:CREate, 142
NRAM:CREate?, 143
Number of Devices, 201
Numeric Parameters, 121

O

*OPC, 220
*OPC?, 220
Operation Complete Command, 220
Operation Complete Query, 220
Operation Status Group, 109
condition register, 109, 161
enable register, 109
event register, 109, 162 - 163
in status register system, 106
negative transition mask, 163
positive transition mask, 164
OPERation: CONDition?, 161
OPERation:ENABIe, 162
OPERation:ENABIe?, 162
OPERation[:EVENT]?, 163
OPERation:NTRansition, 163
OPERation:PTRansition, 164
Optional SCPI Parameters, 122
OUTPut Subsystem, 148 - 156
OUTP:ECLTrg<n>:IMM, 103, 149
OUTP:ECLTrg<n>:LEV[:IMM], 103, 149
OUTP:ECLTrg<n>:LEV[:IMM]?, 150
OUTP:ECLTrg<n>:SOUR, 103, 150
OUTP:ECLTrg<n>:SOUR?, 150
OUTP:ECLTrg<n>[:STAT], 151
OUTP:ECLTrg<n>[:STAT]?, 103, 151
OUTP.EXT:IMM, 103, 151
OUTP.EXT:LEV[:IMM], 103, 152
OUTP.EXT:LEV[:IMM]?, 152
OUTP:EXT:SOUR, 103, 152
OUTP:EXT:SOUR?, 103, 153
OUTP.EXT[:STAT], 153
OUTP.EXT[:STAT]?, 153
OUTP:TTLTrg<n>:IMM, 154
OUTP:TTLTrg<n>:LEV[:IMM], 103, 154
OUTP:TTLTrg<n>:LEV[:IMM]?, 103, 155
OUTP:TTLTrg<n>:SOUR, 103, 155
OUTP:TTLTrg<n>:SOUR?, 155
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OUTPut Subsystem (continued)
OUTP.TTLTrg<n>[:STAT], 156
OUTP:TTLTrg<n>[:STAT]?, 156

P

Parameters
arbitrary block program data, 121, 157 - 158
boolean, 121
discrete, 121
numeric, 121
optional, 122
serial interface
communications, 126
resetting, 124
types of (SCPI), 121
Parity
bits, 176 - 177
configuring, 176
query, 177 - 178
PEEK?, 143
Physical Description, 17
*PMC, 220
POKE, 144
Polling, 124
Ports
GPIB, 18
RS-232, 18
trig out, 102
trigger, 102 - 103
Positive
error numbers, 250
transitions (PTR), 105
setting mask, 164, 166
Power Requirements, 238
Power-on Status Clear Command, 220
Power-on Status Clear Query, 220
PRESet, 164
PROGram Subsystem, 157 - 160
PROG][:SEL ected]:DEFine, 157
PROG][ :SEL ected]:DEFine:CHECked, 158 - 159
PROG][ :SEL ected]:DEFine:CHECked?, 160
PROG][:SEL ected]:DEFine?, 160
PROG][:SEL ected]:DEL ete, 160
Programming
message-based instruments, 63
status registers, 104
status system, 104
examples, 111 - 117

Programming (continued)
trigger lines, 102 - 103
trigger ports, 102 - 103

PRV_MENU Key, 64, 77

*PSC, 220

*PSC?, 220

Pulse (trigger)
immediate, 149, 154
sending, 103, 149, 154
sending, to trig out port, 151
trig out port, 151

Purge Macros Command, 220

Q

Query
address
A24/A32 dlocation table, 201
commander/servant hierarchy table, 187
dynamic configuration table, 188
extender table, 191
interrupt line allocation table, 196
available Flash ROM (FROM), 137 - 138
baud rate, 171
condition register state, 161, 164
datain Flash ROM, 160
datalow register, 201, 215
DTR line control, 169
ECL Trigger
driving trigger source, 150
logic level, 150
state, 151
errors, 251
event register
set bits, 163, 165
state, 108, 218
unmasked bits, 162, 165, 218
External Trigger
driving source, 153
logic level, 152
state, 153
Flash ROM driversin FROM, 135
hierarchy configuration, 192 - 193
input buffer size, 174 - 175
interrupt
acknowledge response, 140
handling, 141
priority level, 139
logical addresses, 196, 209
modules
installed, 189 - 190, 237
logical address, 188
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Query (continued)
non-volatile RAM
aress, 134
current or allowable size, 143
starting address, 142
number of
bits, 172, 179
drivers loaded, 134
Flash ROM drivers, 137
system devices, 201
parity, 177 - 178
primary GPIB address, 168
RAM driversin DRAM, 135
receive pacing protocol, 173
ROM driversintable, 135
RTSline control, 170
SCPI version, 183
seria interface "owner", 126
static information, 193, 195
stop bits, 179
system
calendar, 181
drivers, 135
time, 183
transmit pacing
mode, 179
protocol, 180
trig out port
driving source, 153
logic level, 152
state, 153
trigger
level, 103
source, 103
state, 103
TTL Trigger
driving trigger source, 155
logic level, 155
state, 156
word serial commands, 215
QUERYy?, 201
Questionable Data Group
description, 110
event register, 165
in status register system, 106
negative transition mask, 166
positive transition mask, 166
query condition register, 164
QUEStionable:CONDition?, 164

QUEStionableENABIe
QUEStionabl€]:EVEN(]?, 165
QUEStionable:NTRansition, 166
QUEstionable:PTRansition, 166
Quick Reference
common (*) commands, 235
SCPI commands, 226

R

RAM
creating non-volatile areas, 134
guerying non-volatile
areas, 134
current or allowable size, 143
starting address, 142
writing data to, 127 - 132
RCL_MENU Key, 78, 85
RCL_NEXT Key, 77, 85
RCL_PREV Key, 77, 85
RDISk:ADDRess?, 144
RDISk:CREate, 145
RDISk:CREate?, 145
READ?, 202
Reader Comment Sheet, 13
Reading
A16 address space, 202, 212
condition registers, 104, 161, 164
data from Flash ROM, 160
datalow registers, 201
error messages, 76, 182, 249
event register, 163, 165
mask, 162, 165
GPIB address, 65
instruments error queue, 249
primary GPIB address, 168
register contents, 204
status byte, 107, 111
to adeviceregister, 260
Real Time Clock, 237
Rebooting, 124 - 125
Receive Pacing Protocol
enabling/disabling, 173
query setting, 173
RECeivel:MESSage]?, 203
Receiving a Message, 203
Recharging Battery, 20, 237
REGister:READ?, 204
REGister:WRITe, 205
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Registers
accessing, 202, 212
addressing, 260
condition register, 104, 109, 161 - 166
datalow register, 53, 60, 201, 215
device register, 260
ECL Trigger register, 30
enable register, 105, 108 - 109, 164, 217
event register, 105, 108 - 109, 111, 162 - 166, 217
learing, 218
query
set bits, 163, 165
state, 108, 218
unmasked bits, 162, 165, 218
reading, 163, 165
mask, 162, 165
interrupt register, 30
offset, 260
reading
A16 address space, 202, 212
contents, 204
response register, 53
standard event registers, 108
status byte
enable register, 108
register, 108, 162, 165
query, 222
status register, 104
enable query, 221
programming, 104
transition filter, 105
TTL Trigger register, 30
utility register, 31
writing to, 205
Remote (GPIB message), 225
Remove Individual Macro Command, 221
Request for Service (RQS), 107, 111
bit, 112, 114
Request To Send (RTS)
output line, 170
query setting, 170
Required Status Groups, 106
Reserving A24/A32 Address Space, 48 - 51
for VMEbus device, 51
Reset, 206
bit, 206
button, 18
configuration in non-volatile memory, 124
instrument key (RST_INST), 65

Reset (continued)
RS-232 configuration, 124
serial interface parameters, 124
soft, 206
using *RST command, 221
V XIbus devices, 206
RESet?, 206
Resource Manager
A24/A32 address allocation, 44 - 45
assigning
logical addresses, 22, 28
servant modules, 38
BNO command, 60
configure A24/A32 memory, 29
overriding, 27
guery number of devices, 201
system configuration sequence, 21
with extenders, 47
without extenders, 46
Response Register, 53
Return Key, 85
Right Arrow Key, 78
*RMC, 221
ROUTeECLTrgn, 207
ROUTeINTerruptn, 207
ROUTeTTLTrgn, 208
RQS
See Request for Service
RS-232
correction codes, 262
downloading device driver, 136
interface, 263
port on faceplate, 18
reading data from Flash ROM, 160
reset configuration, 124
transmitting binary data, 261
writing into Flash ROM, 158 - 159
*RST, 105, 221
RST_INST Key, 65, 78, 85
RTS
See Request To Send (RTS)
Rur/Load Switch, 18

S

SA, termind interface command, 83, 263
Safety Warnings, 10, 15
Scanning Multimeter
See Scanning Voltmeter
Scanning Voltmeter
menu levels and content, 92 - 93
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SCPI Commands
abbreviated, 120

arbitrary block program data parameters, 121,

157 - 158
boolean parameters, 121
conformance information, 238
DIAGnostic commands, 124 - 145, 147
discrete parameters, 121
E1328A, 244
E1330A/B, 244
E1332A, 242
E1333A, 243
format, 119
implied, 120
linking, 122
lower case letters, 120
multimeter, 240
numeric parameters, 121
optional parameters, 122
OUT Put commands, 149 - 156
parameter types, 121
PROGram commands, 157 - 160
guery version of SCPI, 183
quick reference, 226
reference, 122
Separator, 120
square brackets, 120, 122
STATus commands, 161 - 166
subsystem, example of, 119
switchbox, 239
SYST:ERR?, 255
SY STem commands, 168 - 183
system instrument, 246
upper case letters, 120
VX1 commands, 184 - 215
word serial commands, 213 - 215
SDC (Selected Device Clear), 223
SEL_INST Key, 64 - 65, 77, 85
SEL ect, 208
Select an Instrument Prompt, 84, 263
SEL ect?, 209
Selected Device Clear (SDC), 223
Selecting
a switchbox from menu, 72
an instrument from menu, 64 - 65
ECL Trigger, driving source, 150
External Trigger, driving source, 152
instruments using commands, 83
trig out port driving source, 152
TTL Trigger, driving source, 155

Self-Test Command, 222
SEND:COMMand, 209
SEND:COMMand?, 210
SEND[:MESSagg], 211
Sending
binary data over RS-232, 263 - 264
commandsto logical address, 209 - 210
message string, 214
message strings, 211
trigger pulse, 103, 149, 154
to trig out port, 151
Separator, SCPI commands, 120
Seriad
interface
command module, 125
communications parameters, 126
configure input buffer, 174 - 175
IBASIC, 125
NONE, 125
parity, 176 - 178
query "owner", 126
query input buffer size, 174 - 175
resetting parameters, 124
poll (SPOLL), 124
description, 222, 225
Service Request (SRQ), 221
defining SRQ handler, 111, 114
detecting errors with, 114
generating, 107, 111 - 112, 114, 163, 165
handling, 111 - 112
querying, 221
Setting
A16/A24/A32 |ogical address, 29
commander/servant hierarchies, 38 - 39
ECL Trigger directions, 30
ECL Trigger, logic level, 149
enable register bits, 164
External Trigger, logic level, 152
logical address, 168, 208
dynamically, 24 - 25, 28
E1412A Multimeter, 25
primary GPIB, 168
resource manager, 22, 28
statically, 23
MXI-VXI logical address, 27 - 28
negative transition mask, 163, 166
number of hits, 172, 178
positive transition mask, 164, 166
reset bit, 206
serial port baud rate, 171
sysfail inhibit bit, 206
system calendar, 181

Agilent E1406A Command Module User’'s Manual Index

279



S (continued)

Setting (continued)
system clock, 182
transmit pacing mode, 179
trigger level, 103
trigger source, 103
TTL Trigger
directions, 30
logic level, 154
VXI-MXI configuration, 27 - 36
Shock Hazard, 15

S, terminad interface command, 83, 263

Soft Reset, 206
Specifications, 237 - 248
SPOLL (Seria Pall), 222, 225
*SRE, 108, 114, 163, 165, 221
*SRE?, 108, 221
SRQ
See Service Request (SRQ)
Standard
event
group, 106
registers, 108
status group, 108
operation status group, 106, 109
Start of Line Key, 85
Start-up Error Messages, 255 - 258
Starting System Operation, 60
Static
electricity, 15
information, 193, 195
Statically Configured Modules, 22
logical address, 22
Status
byte
bits, 108
enable registers, 108
group, 106 - 107

Status (continued)

registers
enable query, 221
model of, 104
programming, 104
system, programming, 104
examples, 111 - 117

STATus Subsystem, 161 - 166

STATus.OPERation: CONDition?, 161
STATus.OPERation:ENABIe, 162
STATus.OPERation:ENABIe?, 162
STATus.OPERation[:EVENTL]?, 163
STATus.OPERation:NTRansition, 163
STATus.OPERation:PTRansition, 164
STATus.PRESet, 164
STATus.QUEStionable:CONDition?, 164
STATus.QUEStionable:ENABIe, 165
STATus.QUEStionable:ENABIe?, 165
STATus:QUEStionable[:EVENLt]?, 165
STATus.QUEStionable:NTRansition, 166
STATus:QUESstionable:PTRansition, 166

*STB?, 107 - 108, 111 - 112, 114, 222
Stop Bits, 178 - 179
Subsystems

DIAGnostic, 123 - 147
example of, 119
OUTPut, 148 - 156
PROGram, 157 - 160
STATus, 161 - 166
SYSTem, 167 - 183
VXI, 184 - 215

Summary Bits, 105

sending to status byte register, 162, 165
status byte, 107

Switchbox

card number, 72

channd list, 72

confirmed SCPI commands, 239
function keys, 72, 77

query register, 222 logical address, 72

reading, 107, 111 menu

register, 108, 162, 165 keys, 72, 75- 76

summary bit, 107 levels and content, 91
enable register modules, 238

command, 217 monitor mode, 75 - 76

query, 218 non-SCPI commands, 239
event register query, 218 reading error messages, 76
group selecting, 72

description of, 104 Syntax, variable command, 121

required, 106 Sysfail Inhibit Bit, 206

SYSFAIL* Line, 60
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System Tables
configuration sequence, 21 A24/A32 address allocation, 48 - 50
operation, starting, 60 linking command module processor, 200
guery number of devices, 201 guery starting address, 201
status and triggering, 101 - 118 data format, 50

System Instrument downloading datainto, 50
calendar, query setting, 181 table format, 48 - 49
calendar, setting, 181 tablesize, 49
clock, setting, 182 commander/servant hierarchy, 39 - 41
commands, 246 - 247 table, 41
confirmed SCPl commands, 246 downloading datainto, 41
description of, 119 creating, 39
error messages, 249 dataformat, 41
menu keys, 64 - 65 linking command module processor, 186
menu levels and content, 88 - 90 query starting address, 187
non-SCPl commands, 247 table format, 40
time, query setting, 183 tablesize, 40

SY STem Subsystem, 167 - 183 common (*) commands quick reference, 235
SYST:COMM:GPIB:ADDR?, 168 control sequence functions, 85
SYST:COMM:SER:CONT:DTR, 169 dynamic configuration, 23 - 24
SYST:COMM:SER:CONT:DTR?, 169 dataformat, 24
SYST:COMM:SER:CONT:RTS, 170 downloading data into, 24
SYST:COMM:SER:CONT:RTS?, 170 linking command module processor, 187
SYST:COMM:SER[:REC]:BAUD, 171 query starting address, 188
SYST:COMM:SER[:REC]:BAUD?, 171 table format, 23
SYST:COMM:SER[:REC]:BITS, 172 tablesize, 24
SYST:COMM:SER[:REC]:BITS?, 172 error messages and causes, 251 - 255
SYST:COMM:SER[:REC]:PACE[:PROT], 173 extender table, 31 - 35
SYST:COMM:SER[:REC]:PACE[:PROT]?, 173 dataformat, 33
SYST:COMM:SER[:REC]:PACE:THR:STAR, 174 downloading datainto, 33
SYST:COMM:SER[:REC]:PACE:THR:STAR?, 174 downloading into memory, 35
SYST:COMM:SER[:REC]:PACE:THR:STOP, 175 example of, 34
SYST:COMM:SER[:REC]:PACE:THR:STOP?, 175 linking command module processor, 191
SYST:COMM:SER[:REC]:PAR, 176 query starting address, 191
SYST:COMM:SER[:REC]:PAR?, 177 table record, 32
SYST:COMM:SER[:REC]:PAR:CHEC, 177 tablesize, 33
SY ST:COMM:SER[:REC]:PAR:CHEC?, 178 in case of difficulty, 86
SYST:COMM:SER[:REC]:SBIT, 178 instrument names for SI command, 84
SYST:COMM:SER[:REC]:SBIT?, 179 interrupt line alocation table, 54 - 57
SYST:COMM:SER:TRAN:AUTO, 179 data format, 56
SYST:COMM:SER:TRAN:AUTO?, 179 downloading datainto, 57
SYST:COMM:SER: TRAN:PACE[:PROT], 180 errors associated with, 59
SY ST:COMM:SER: TRAN:PACE[:PROT]?, 180 linking command module processor, 195
SYST:DATE, 181 query starting address, 196
SYST:DATE?, 181 table format, 55
SYST:ERR?, 182, 249, 255 table parameters, 55
SYST:TIME, 182 table size, 56
SYST:TIME?, 183 monitor mode display annunciators, 76
SYST:VERS?, 183 negative error numbers, 250
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TrigIn, 18

connector driving ECL Trigger, 150
connector driving TTL Trigger, 155

Tables (continued)
RS-232 correction codes, 262
SCPI commands quick reference, 226
start-up error messages, 255 - 258 port
status byte bit definitions, 108
utility register default configuration, 31
Termina Interface
commands
SA, 83- 84, 263
Sl, 83 - 84, 263
control sequence functions, 85
editing the display, 77 - 78
executing commands from, 76
features, 62
in case of difficulty, 86
menus, 87 - 100
control keys, 64 - 65
multiple command modules, 63
select a switchbox, 72
select an instrument, 64 - 65
select keys, 64 - 65
switchbox monitor mode, 75
tutorial, 64
using, 62 - 63
reading
error messages, 76, 182, 249
GPIB address, 65
select a switchbox menu, 72
select an instrument menu, 64 - 65
supported terminals, 79
switchbox monitor mode, 75 - 76
display annunciators, 76
reading error messages, 76
unsupported terminals, 82
using terminal s without menus, 83

Trigger

Trig Out, 18
enabling, 102

enabling configuration, 153
logic level, 152

query logic level, 152
querying driving source, 153
guerying state, 153

selecting driving source, 152

sending trigger pulseto, 151

connectors on faceplate, 18
ECL Trigger

enabling configuration, 151
mainframe extender, 197, 207
querying
driving trigger source, 150
logic level, 150
state, 151
selecting driving source, 150
setting logic level, 149

External Trigger

enabling configuration, 153
querying driving source, 153
guerying state, 153

selecting driving source, 152

input, specifications, 237
level, setting, 103
lines

programming, 102 - 103
V Xl1bus backplane, 101 - 103

ports, programming, 102 - 103
pulse

appearing, 149, 151, 154

Terminals sending, 103, 149, 151, 154
HP 700/22, 79 - 81 query
supported, 79 level, 103
testing for compatibility, 82 source, 103
unsupported, 82 state, 103
using without menus, 83 source, setting, 103
WY SEWY-30, 81 trig out port
TIME, 182 guerying logic level, 152

TIME?, 183

Trangtion Filter, 105

Transmit Pacing Mode, 179
query state of receive, 179

Transmit Pacing Protocol
enabling/disabling, 180
query current setting, 180

setting logic level, 152

TTL Trigger

enabling configuration, 156
mainframe extender, 199, 208
querying driving trigger source, 155
guerying logic level, 155

guerying state, 156

selecting driving source, 155
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T (continued)

Trigger (continued)
TTL Trigger
setting logic level, 154
Triggering and System Status, 101 - 118
*TST?, 222
TTL Trigger
enabling and setting, 30
enabling configuration, 156
lines, 101 - 103
mainframe extender
directing, 199
routing, 208
pulse, appearing, 154
guerying
driving trigger source, 155
logic level, 155
state , 156
register configuration, 30
selecting driving source, 155
setting logic level, 154
TTLTrg<n>
:IMMediate, 154
‘LEVd[:IMMediate], 103, 154
‘LEVe[:IMMediate]?, 103, 155
:SOURCce, 103, 155
:SOURce?, 155
[:STAT€], 156
[:STAT€]?, 156
Tutorial, terminal interface menus, 64

U

UPLoad[:MADDress|?, 146
UPLoad:SADDress?, 147
User-Defined Tables
A24/A32 address allocation table, 48 - 50, 200 - 201
commander/servant hierarchy, 39 - 41, 186 - 187
dynamic configuration table, 23 - 26, 187 - 188
extender table, 31 - 35, 191
interrupt line allocation table, 54 - 57, 195 - 196
Using
@ in command, 72
Agilent VIC, 15
backplane trigger lines, 101 - 103
backplane trigger ports, 101 - 103
display terminal
interface, 61 - 100
menus, 62 - 63
loader instrument, 72
message available (MAV) bits, 112 - 117

Using (continued)
service request (SRQ), 114
SRQ to detect errors, 114
supported terminals, 79
switchbox menu, 72
system instrument menu, 65
terminals without menus, 83
unsupported terminals, 82
Utility Register Configuration, 31
UTILSKey, 65

\%

Variable SCPI Command Syntax, 121

VERSion?, 183

VMEbus
address space, 45
allocating address space, 45
interrupt lines, 54
logical addresses, 29
reserved memory location, 30
reserving A24/A32 addresses, 48 - 51

VT100
key map, 79
mode, 80

VT220
key map, 80
mode, 81

VXI Subsystem, 184 - 215
VXI:CONF:CTAB, 186
VXI:CONF:.CTAB?, 187
VXI:CONF:DCT, 187
VXI:CONF:DCT?, 188
VXI:CONF:DLAD?, 188
VXI:CONF:DLIS?, 189 - 190, 237
VXI:CONF:DNUM?, 190
VXI:CONF.ETAB, 191
VXI:CONF.ETAB?, 191
VXI:CONF:HIER?, 192
VXI:CONF:HIER:ALL?, 193
VXI:CONF:INF?, 193 - 194
VXI:CONF:INF.ALL?, 195
VXI:CONF:ITAB, 195
VXI:CONF:ITAB?, 196
VXI:CONF:.LADD?, 196
VXI:CONF:LADD:MEXT?, 196
VXI:CONF-MEXT:ECLTrg<n>, 197
VXI:CONF-MEXT:INT<n>, 198
VXI:CONF-MEXT:TTLTrg<n>, 199
VXI:CONF:MTAB, 200
VXI:CONF-MTAB?, 201
VXI:CONF:NUMB?, 201
VXI:CONF:NUMB:MEXT?, 201
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V (continued)

VX1 Subsystem (continued)

VXI:QUER?, 201

VXI:READ?, 202
VXI:REC[:MESS], 203
VXI:REG:READ?, 204
VXI:REG:WRIT, 205
VXI:RESet, 206

VXI:RESet?, 206
VXI:ROUT:ECLTrg<n>, 207
VXI:ROUT:INT<n>, 207
VXI:ROUT:TTLTrg<n>, 208
VXI:SELect, 208

VXI:SELect?, 209
VXI:SEND:COMM, 209
VXI:SEND:COMM?, 210
VXI:SEND[:MESS], 211
VXI:WRITe, 212
VXI:WSProtocol: COMMand, 213
V XI:WSProtocol:MESSage:RECeive?, 214
V XI:WSProtocol:MESSage:SEND, 214
V XI:WSProtocol:QUERy?, 215

V XI:WSProtocol:RESPonse?, 215

VX1-MXI Configuration, 27 - 36

logical addresses
default, 28
setting, 27

VXIbus

assigning different addresses, 43
backplane
ECL trigger lines, 101 - 103
interrupt lines, 54, 138
priority level, 139

guery interrupt acknowledge response, 140

query interrupt handling, 141
query priority level, 139
specifying service routine, 141
trigger ports, 101 - 103
TTL trigger lines, 101 - 103
memory location, 29
resetting device, 206
SYSFAIL* Line, 60

W

*WAI, 222
Wait-to-Continue Command, 222
WARNINGS, 10, 15
Warranty, 9
Word Seria
commands, 213 - 215
protocol, 213 - 215
queries, 215
WRITe, 212
Writing
datato non-volatile RAM, 127 - 132
into Flash ROM, 157
over RS-232 line, 158 - 159
to adeviceregister, 260
toregisters, 205, 212
WSProtocol:COMMand, 213
WSProtocol:MESSage:RECeive?, 214
WSProtocol :MESSage: SEND, 214
WSPratocol :QUERy?, 215
WSProtocol :RESPonse?, 215
WY SE WY-30 Key Map, 81

X

XON/XOFF Protocol, 173, 180
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