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SERIAL NUMBERS
Attached to the backplane connector of the instrument is a serial
number plate. The serial number is in the form: 0000A00000. The
first four digits and the letter are the serial number prefix. The last
five digits are the suffix. The prefix is the same for identical units
and changes only when a configuration change is made to the
instrument. The suffix, however, is assigned sequentialiy and is
different for each instrument.

This manual applies directly to HP E1300A instruments with serial
numbers prefixed 3034A and above and to HP E1301A instruments
with serlal numbers prefixed 3035A and above.
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CERTIFICATION

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

WARRANTY

This Hewtett-Packard product is warranted against defeets in materials and workmanship for a period of three years from date of shipment,
Duration and conditions of warranty for this product mr?r be superseded when the product is integrated into (becomes a part of) other HP
products. During the warranty period, Hewlett-Packard Company will, at its option, either repair or replace products which prove to be
defective.

For watranty service or repair, this product must be returned to a service facility designated by Hewlett-Packard (HP). Buyer shall prepay
shipping charges to HP and HP shall pay shipping charges to return the product to Buyer. However, Buyer shall pay all shipping charges,
duties, and taxes for products returned to HP from another country.

HP warrants that its software and firmware designated by HP for use with a product will execute its programming instructions when properly
installed on that product. HP 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 environmental specifications for the product, or improper site
preparation or maintenance.

‘The design and implementation of any circuit on this product is the sole responsibility of the Buyer. HP does not warrant the Buyer’s circuitry
or maifunctions of HP products that result from the Buyer’s circuitry, In addition, HP does not warrant any damage that occurs as a result
of the Buyer’s circuit or any defects that result from Buyer-supplied products.

NO OTHER WARRANTY IS EXPRESSED OR IMPLIED. HP 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. HP SHALL NOTBE LIABLEFOR
ANY DIRECT, INDIRECT, SPECIAL, INCIDENTAL, OR CONSEQUENTIAL DAMAGES, WHETHER BASED ON CONTRACT,
TORT, OR ANY OTHER LEGAL THEORY.

NOTICE

The information contained in this document is subject to change without notice. HEWLETT-PACKARD (HP) MAKES NO WARRANTY
OF ANY KIND WITH REGARD TO THIS MATERIAL, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF
MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE. HP shall not be liable for errors contained herein or for
incidental or consequential damages in connection with the furnishing, performance or use of this material. This document contains
proprietary information which is protected by copyright. All rights are reserved. No part of this document may be photocopied, reiproduced,
or translated to another language without the pnor written consent of Hewlett-Packard Company. HP assumes no responsibility for the use
or reliability of its software on equipment that is not furnished by HP.

Restricted Rights Legend

Use, duplication, or disclosure by the Government is subject to restrictions as set forth in subdivision (b)(33(ii} of the Rights in Technical
Data and Computer Software clause at 52.227-7013. Hewiett-Packard Company; 3000 Hanover Street; Palo Alto, Califorma 94304

Herstellerbescheinigung

Hiermit wird bescheinigt, dass dieses Gerédt/System HP
E1300A/E1301A in Ubereinstimmung mit den Bestimmungen von
Postverfiigung 1046/84 funkentstért ist. Der Deutschen Bun-
despost wurde das Inverkehrbringen dieses Gerdtes/Systems an-
gezeigt und die Berechtigung zur Uberprfung der Serie auf
Einhaitung der Be-stimmungen eingerdumt,

Zusatzinformation fiir Mess- und Testgerite:

Werden Mess. und Testgerdte mit ungeschirmten Kabeln
undfoder in offenen Messaufbauten verwendet, so ist vom
Betreiber sicherzustellen, dass die Funk-Entstdrbestimmungen
unter Betricbsbedingungen an seiner Grundstiicksgrenze ein-
pehalten werden.

www.valuetronics.com

Manufacturer’s Declaration

This is to certify that the equipment HP E1300A/E1301A meets
the radio frequency interference requirements of Directive FTZ
1046/84. The German Bundespost has been notified that this
equipment was put into circulation and has been granted the right
tocheck the product type for compliance with these requirements.

Additional Information for Test and Measurement Equipment:
If test and measurement equipment is operated with unscreened
cables and/or used for measurements on open set-ups, the user has
to assure that under operating conditions the Radio Interference
Limits are still met at the border of the user’s premises. |



Printing History

The Printing History shown befow lists all Editions and Updates of this manual and the printing date(s). The first printing of the manual is
Edition 1. ¢ Edition number increments by 1 whenever the manual is revised. Lipdates, which are issued between Editions, contain
replacement pages to correct the current Edition of the manual. Updates are numbered sequentially starting with Update 1. When a new
Edition is created, it contains all the Update information for the previous Edition. Bach new Edition or Update also includes a revised copy
of this printing 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.

Edition I (Part Number E1300-90015) .............cooiiiiiinint, August 1991

Trademark Information

Safety Symbols
Instruction manuai symbol affixed to r~ Alternating current (AC).
product. Indicates that the user must
refer to the manual for specific Warning =——  Direct current (DC)

or Caution information to avoid personal
injury or damage to the product.
i Indicates hazardous voliages.

_1 Indicates the field wiring terminal that

must be connected to carth ground before Callsattention to a procedure, practice, or

operating the equipment—protects WARNING  condition that could cause bodilyinjury or
against electrical shock in case of fault. death.
Frame or chassis ground terminal —typi~ Callsattention toa procedure, practice, or
A on _j_ cally connects to the equipment’s metal CAUTION condition that could possibly cause
frame. damage to equipment 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 lo
comply with these precautions or with specific warnings elsewhere in this manual vielates salety standards of design, manusfacture, and
intended use of the product. Hewlett-Packard Company assutsies no liability for the cusiomer’s failure 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 almosphere 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 fuseholders.

Keep away from Tive circuits: Operating personnel must not remove equipment covers or shields. Procedures involving the removal of covers
or shields are for use by service-trained personnei only. Under certain conditions, dangerous voltages may exist even with the equipment
switched off. To avoid dangerous electrical shock, DO NOT pesform procedures involving cover or shield removal unless you are qualified
to doso.

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, ot any other reason, REMOVE POWER and do not use the product until safe operation
can be verified by service-tramed personnel. If necessary, return the product to a Hewlett-Packard Sales and Service Office for service and
repair to ensure that safety features are maintained.

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

DO NOT substitule parts or modify equipment: Because of the danger of introducing additional hazards, do not install substitute pars or
perform any unauthorized modification to the product. Return the product to a Hewlett-Packard Sales and Service Office for service and
repair to ensure that safety features are maintained.
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HP 75000 Series B Service Documentation

Suggested Sequence to Use Manuals

Instaliction ond
Getling Started
Guide

instrument Applicotions Using the Mainframe
Plug—in Module Mainfrome
User's Manuals User's Monuals
Repairing the
Mainframe
Plug—-in Module Mainfrome
Service Manugls Service Monual

Manual Descriptions

Installation and Getting Started Guide. Contains step-by-step instructions for all aspects of plug-in
module and mainframe installation. This guide also contains introductory programming information and
examples.

HP E1300A/E1301A Mainframe User’s Manual. Contains programming information for the mainframe,
front panel operation information (for the HP E1301A mainframe), and general programming
mmformation for instruments installed in the mainframe.

Phug-In Module User’s Manuals. Contains plug-in module programming and configuration information.
These manuals contain examples for the most-used module functions, and a complete SCPI command
reference for the plug-in module.

HP E1300A/E1301A Mainframe Service Manual. Contains service information for the mainframe. This
manual contains information for ordering replaceable parts and exchanging assemblies. Also contains
information and procedures for performance verification, adjustment, preventive maintenance,
troubleshooting, and repair.

Plug-In Module Service Manuals. Contains plug-in module service information. These manuals contain
information for exchanging the module or ordering replaceable parts. Depending on the module,
information and procedures for functional verification, operation verification, performance verification,
adjustment, preventive maintenance, troubleshooting, and repair is also provided.
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Manual Overview

What’s in this Manual

This manual shows how to service the HP E1300A and HP E1301A Mainframes. Additional manuals
which may be required for servicing the mainframes include the HP E13004/E13014 Mainframe and
Plug-In Modules Installation and Getting Started Guide and the Mainframes HP E13004 and E13014
User’s Manual which contains mainframe operation, installation, and configuration information.

Manual Content

CiTte

1 General Provides a basic description, and lists availabie options and accessories. Also
information lists the tools and test equipment required for service.

2 instaliation Procedures to install modules into the mainframes, perform initial inspection,

prepare for use, and store and ship the mainframes.

3 Operating Procedures to operate the mainframes and o perform the operator's check.
Instructions

4 Verification Functional verification, operation verification, and performance verification tests
Tesis to test the mainframes.

5 Adjustments Procedures to adjust the mainframes to within rated specifications.

6 Replaceable Lists pan numbers for user replaceable parts in the mainframes. Provides
Parts information on ordering spare parts and module/assembly exchangs.

7 Manual Information to adapt this manual to instruments whose serial numbers are lower
Changes than those listed on the titie page.

8 Service Procedures to aid in fault isclation and repair of the mainframes.
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1

General Information

Introduction

Note

This HP E1300A/E1301A Service Manual contains information
required to test, adjust, troubleshoot, and repair the Hewlett-Packard
Model E1300A and E1301A B Size VXI Mainframes. Figure 1-1 shows
the HP E1300A and E1301A mainframes and externally supplied
accessories.

This manual applies to HP E1300A mainframes with serial prefixes
3034A and above and to HP E1301A mainframes with serial prefixes
3035A and above.

See the HP E1300A/E1301A Mainframes Service Manual (E1300-90010)
for informationr on HP E1300A mainframes with serial prefixes
2935A and below and HP E1301A mainframes with serial prefixes
2934A and below.

Specifications

Instrument specifications are listed in Appendix A of the HP
E1300A/E1301A User's Manual. These specifications are the
performance standards or limits against which the instrument may
be tested. Typical system speed and accuracy characteristics are also
listed. These characteristics are not warranted specifications, but are
typical characteristics included as additional information for the
user.

Safety _
Considerations

This product is a Safety Class I instrument, that is, one provided with
a protective earth terminal. The mainframe and all related
documentation should be reviewed for familiarization with safety
markings and instructions before operation or service. Refer to the
Safety Summary page found at the beginning of this manual for a
summary of the safety information. Safety information for
preventive maintenance, testing, adjusting, or service is found in
appropriate places throughout this manual.

Manual Updates

www.valuetronics.com

Manual Updates provide information necessary to update the manual.

The Manual Update is identified by the manual print date and part
number, both of which appear on the manuai title page.
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HP E1301A

HP E1300A

230Vac LINE FUSE POWER CABLE

Figure 1-1. HP E1300A/E1301A Mainframes Accessories Supplied

1-2 General information
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Description

The HP E1300A/E1301A mainframe accommodates up to three A-size
and seven B-size VXI modules that can operate as individual
instruments. In addition, three internal slots are provided that can
accommodate up to two additional B-size VXI modules (one slot is
reserved for the Controller PCA.) The mainframe provides each
module with:

° pecessary power requirements

¢ language translation of IEEE-488.2 Common Commands and
SCPI (Standard Commands for Programmable Instruments)
commands

* module-to-module synchronization
* memory management

Both mainframes provide rear panel connectors for external
controller connection, terminal connection, and various input/output
trigger ports. The HP E1301A mainframe contains a front panel
keyboard and display, providing local operation of the modules. The
HP E1300A has no keyboard or display, and must be instructed using
an external controller connected to the rear panel HP-IB port, or a
terminal connected to the RS-232 port. A number of electrical and
mechanical options are available for both mainframes.

Instruments Covered
by this Manual

Instruments covered by this manual are identified by a serial
number prefix listed on the title page. Hewlett-Packard uses a two
part serial number in the form XXXXAYYYYY,where XXXX is the
serial prefix, A is the country of origin (A=USA) and YYYYY is the
serial suffix. The serial number prefix identifies a series of
identical instruments. The serial number suffix is assigned
sequentially and is unique to each instrument.

If the serial number prefix of your instrument is greater than the one
listed on the title page, a Manual Changes (as required) will explain
how to adapt this manual to your instrument. If the serial number
prefix of your instrument is lower than the one listed on the title page,
information contained in Chapter 7 (Manual Changes) will explain
how to adapt this manual to your instrument.

Options/Field
Installation Kits

www.valuetronics.com

Table 1-1 shows available upgrades to the HP E1300A/E1301A
mainframes. Upgrades installed via options are factory installed. If
you want to order an upgrade not installed in your mainframe, order
the Field Installation Kit part number shown in Table 1-1. See the HP
75000 Family of VXI Products catalog for complete ordering
information.
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Table 1-1. HP E1300A/E1301A Options/Field Installation Kits

Upgrade Option Field Installation Kit
Number Part Numbers

[System Options

IBASIC only — E1300-80001 [a]

512 kbytes addl memory 010 E1300-80002

1 Mbyte add1 memory 011 | E1300-80003

2 Mbyte add1 memory 012 2 ea E1300-80003

IBASIC w/512 kbyte memory] 020 E1300-80001 + E1300-80002

IBASIC w/1 Mbyte memory | 021 E1300-80001 + E1300-80003

IBASIC w/2 Mbyte memory | 022 | E1300-80001 + (2) E1300-80003

Update to A.07 (no IBASIC) — E1300-80070

Update to A.07 (w/BASIC) — E1300-81070

Disk Storage Options {Requires IBASIC)

3.5" Floppy Disk Drive 005 E1300-80005 + E1300-80011 [b]

20 Mbyte Hard Disk Drive | 006 | E1300-80006 + E1300-80011 {b]

3.5" and 20 Mbyte Drives 007 E1300-80005 + E1300-80011 [b]
| Disk Controller — E1300-80011 [b]

HP £13268 DMM Internal In

stallation Options

E1326A DMM Installation - E1326-80002
E13268 DMM Installation 009 £1326-80009 [c]
E1326B Fnt Pnl w/o posts — E1326-80004 [d]
E1326B Fnt Pnl w/posts - E1326-80005 [d]
Electrical/Mechanical Options

External DC Power 008 E1300-80008
Front Handle Kit w07 5062-5367
Rack Mount w/o Handles 908 £1300-80908
Rack Mount w/Handles 909 E1300-80509
Rack Slide Kit — 1494-0059

Notes
[a]
(b]

el =
binding posts.
{d

i

E1326B internally.

At least 512 kbytes of memory required.

3.5" Floppy Disk Drive and 20 Mbyte Hard Drive require
Disk Controller (E1300-80011). Only one Disk Controller
is required per mainframe.

If the HP E1326B is used without a multiplexer, also order
Field Installation Kit £1326-80005 Front Panel with

If you have an HP E1326B not installed internally, you
can order Field Installation Kits E1326-80004 and (if
desired) E1326-80005 and then install the existing HP




Accessories Su pp!ied The accessories supplied with the mainframe are shown in
Figure 1-1,

L]

Power Cable. The line power cable is supplied in several
configurations, depending on the destination of the original
shipment. Refer to the "HP E1300A/E1301A Installation and
Getting Started Guide" for more information on the line power
cable.

230Vac Operation Line Fuse. An additional fuse is shipped
with instruments that are factory configured for 115 Vac
operation. This fuse has a 1.5A at 250 V rating for 230 Vac
operation.

A S

Equipment Available A number of A-size and B-size modules are available for installation
in the HP E1300A/E1301A mainframe. Available modules include:

*

Digital Multimeters
Frequency Counters

D/A Converters

Digital Input/Outputs
Switches and Multiplexers
Breadboards

For a complete list of VXI modules currently available, contact your
nearest Hewlett-Packard sales office.

S ™

Recommended Test Table 1-2 lists the test equipment recommended for testing, adjusting

Equipment and servicing the mainframe. Essential requirements for each piece
of test equipment are described in the Requirements column. Other
equipment can be substituted if it meets or exceeds the requirements
specified.

www.valuetronics.com
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Table 1-2. Recommended Test Equipment

Vertical Input: 5V
External Trigger Capability

Recommended
instrument Requirements Modal(s) Use®
Conwroiler, HP-IB HP-TB compatibility as defined by IEEE Standard HP 9600 Series 300 F.P.T
488-1978 and the identical ANSI Standard MC1.1:
SH1, AH1, T2, TEO, L2, LEO, SRO, RLO, PPO, DCO,
DTO, and C1, 2, 3, 4, 5.
Digital Multimeter Voltage Range: £ 12 Vdc HP 3438A P,T
Accuracy: + 1% HP 3478A
Oscilloscope Bandwidth: 2 MHz HP 541110 F,T
Vertical Sensitivity: 1V/div HP 54501A
HP 54502A

T = Troubieshooting

* F = Funcuonal Verification Tests, O = Operation Verification Tests, P = Performance Verification Tests, A = Adjustments,

1-6 General information
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2

Installation

W

Introduction This chapter provides the information needed to install the
mainframe. Included is information pertinent fo initial inspection,
preparation for use, environment, storage and shipment.

Initial Inspection

Warning To avoid possible hazardous electrical shock, do not perform
electrical tests when there are signs of shipping damage to any
portion of the outer enclosure (covers, panels, etc).

Inspect the shipping container for damage. If the shipping container
or cushioning material is damaged, it should be kept until the
contents of the shipment have been checked for completeness and the
instrument has been checked mechanically and electrically. The
contents of the shipment should be as shown in Figure 1-1. Procedures
for checking electrical performance are given in Chapter 4.

If the contents are incomplete, if there is mechanical damage or
defect, or if the instrument does not pass the electrical performance
test, notify the nearest Hewlett-Packard office. If the shipping
container is damaged or the cushioning material shows signs of
stress, notify the carrier as well as the Hewlett-Packard office. Keep
the shipping materials for the carrier’s inspection.

Preparation for Use Complete instructions for preparing the mainframe and modules for
use are provided in the HP E1300A/E1301A Mainframe and Plug-In
Modules Installation and Getting Started Guide. Procedures include:
¢ AC Power Selection and Connection
¢ Interface Cable Connection
+ Rack Mounting (optional)
s Addressing the Plug-In Modules
* Module Installation

¢ Mainframe Configuration

instaliation 2-1
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Operating
Environment

The operating environment should be within the following
limitations:
TemPETALUTE  .orecvreeerviririciirnrersarnrnnassores 0 to +55°C
Humidity .....ccooviiinnn. 0 to 65% relative (0 to +40°C)

Storage and Shipment

Environment

Packaging

2-2 Instaliation
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The instrument should be stored in a clean, dry environment. The
following environmental limitations apply to both storage and
shipment:

Temperature e rer e ea s es e ernaas 40 to +T5°C
Humidity .ooevvecenenne. 0 to 65% relative (0 to +40°C)

Preparation for Packaging. Remove handles and/or rack mount
flanges before packaging instrument for shipping.

Tagging for Service. If the instrument is being returned to Hewlett-
Packard for service, please indicate the required service and
observed symptoms/problems, and place it with the instrument.

Original Packaging. Containers and materials identical to those
used in factory packaging are available through Hewlett-Packard
offices. Mark the container "FRAGILE" to assure careful handling.

Other Packaging. The following general instructions should be used
for re-packaging with commercially available materials:

a. Wrap the instrument in heavy paper or plastic. (If shipping to
a Hewlett-Packard office or service center, attach a tag
indicating the service desired.)

b. Use a strong shipping container. A double-wall carton made of
2.4 MPa (350 psi) test material is adequate.

¢. Use enough shock-absorbing material (75 to 100 mm layer; 3 to
4 inches) around all sides of the instrument to provide firm
cushion and prevent movement in the container. Protect the
front panel with cardboard.

d. Seal the shipping container securely.

e. Mark the shipping container "FRAGILE" to assure careful
handling.
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3
Operating Instructions

This chapter provides operating information for the HP
E1300A/E1301A mainframe. Included are operating instructions and
operator's checks.

Safety
Considerations

Warning

www.valuetronics.com

This paragraph contains information, cautions, and warnings which
must be followed for your protection and/or to avoid damage to the
equipment when performing preventive maintenance,

Before applying power, verify that the product is set to match the
available line voltage and the correct fuse is installed. An
uninterruptible safety earth ground must be provided from the main
power source to the product input wiring terminals, power cord, or
supplied power cord set.

Any interruption of the protective (grounding) conductor
(inside or outside the instrument) or disconnecting the
protective earth terminal will cause a potential shock hazard
that could result in personal injury. (Grounding one
conductor of a two conductor outlet is not sufficient
protection.) In addition, verify that a common ground exists
between the unit under test and this instrument prior fo
energizing either unit,

Whenever it is likely that the protection has been impaired,
the instrument must be made inoperative and be secured
against any unintended operation.

If this instrument is to be energized via an autotransformer
(for voltage reduction) make sure the common terminal is
connected to neutral (that is, the grounded side of the mains

supply).

Servicing instructions are for use by service-trained
personnel only. To avoid dangerous electric shock, do not
perform any servicing unless qualified to do so.

Maintenance described in the manual is performed with
power supplied to the instrument while protective eovers are
removed. Energy available at many points may, if contacted,
result in personal injury. Where maintenance can be
performed without power applied, the power should be
removed.

Capacitors inside the instrument may still be charged even if
the instrument has been disconnected from its source of

supply.

Operating Instructions 3-1



For continued protection against fire hazard, replace the line
fuse(s) only with 250V fuse(s) of the same current rating and
type (for example, normal blow, time delay, ete.). Do not use
repaired fuses or short circuited fuseholders.

Caution Static electricity is a major cause-of component failure. To prevent
damage to the electrical components in the mainframe, observe anti-
static techniques whenever working on the mainframe.

i
Operation Complete instructions for operation of the mainframe are provided in

the HP E1300A/E1301A User's Manual. Information includes:

*  Getting Started

¢ Using the Front Panel (E1301A only)

¢ Using the Mainframe

e System Instrument Command Reference
» Controlling Instruments using HP-IB

Operator's Checks

Note

3-2 Operating Instructions
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The operator's checks can be performed any time to verify that the
mainframe is connected properly and is responding to the simplest
commands,

If necessary, refer to the HP E1300A/E1301A Installation and Getting

Started Guide for information on address selection and external
cabling guidelines, and to the HP E1300A/E1301A User's Manual for
information on SCPI commands.

1. If the mainframe is the HP E1300A, or if external control of the
HP E1301A is desired:

s connect a computer to the mainframe rear panel HP-1B
connector using an HP-IB Interconnect cable OR connect a
terminal to the mainframe rear panel RS-232 connector using
an RS-232 Interconnect cable

+ set the rear panel SYS CONTROL TALK/LISTEN switch to the
TALK/LISTEN position

* set the computer/terminal power to ON

2. On the mainframe, connect a power cable to the rear panel and set
the Power Switch to ON. Allow approximately 10 seconds for the
mainframe to perform a turn-on test.



Example

Note
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3.

Execute the functional test using the *TST? command.

¢ On an HP E13004A, the command maust be sent by
computer/terminal,

*  On an HP E1301A the command can be sent by

computer/terminal (if connected) or entered on front panel.

This example uses:

10
20
30
4G

e an HP-IB select code of 7, primary address of 09, and
secondary address of 00 for the mainframe

» an HP 9000 Series 200/300 computer with HP BASIC

QUTPUT 70900;"*TST?" ! SEND THE SELFTEST COMMAND
ENTER 70900;A ! ENTER THEE TEST RESULT

DISP A

END

Allow approximately 5 seconds for the test to complete.
¢ If +0 is returned, then no failure was encountered.

¢ If +1 is returned, then a failure was detected. See
"Troubleshooting Test" in Chapter 8 for troubleshooting
information.

Startup and functional test failures can be caused by improper

cabling, or improper selection of the interface select code, primary

address setting, and/or secondary address setting. Verify proper
connection and address selection using the HP E1300A/E1301A
Installation and Getting Started Guide before troubleshooting.

Operating Instructions
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Verification Tests

M

Introduction Three levels of test procedures are provided in this chapter, and are
used to verify that the mainframe is:
* fully functional (Functional Verification)
» meeting selected specifications (Operation Verification)

» meeting all published specifications (Performance
Verification)

Note To consider the tests valid, the following conditions must be met:
*  The mainframe must have a 15 minute warm-up (except
for Functional Verification)
¢ The line voltage must be 115/230 Vac +10%
¢ The ambient temperature must be +0°C to +55°C for all tests

Equipment Required Equipment required for the verification tests is listed in Table 1-1,
Recommended Test Equipment. Any equipment that satisfies the
requirements given in the table may be substituted.

Test Record  Results of the verification tests may be tabulated in Table 4-1,
Performance Test Record for the HP E1300A/E1301A. The
Performance Test Record lists all of the verification test
specifications and the acceptable limits for each specification. If
verification test results are recorded during an incoming inspection
of the instrument, they can be used for reference during
troubleshooting. The test results may also prove useful in verifying
operation after repairs are made.

Calibration Cycle This instrument requires periodic verification of performance to
ensure that it is operating within specified tolerances. The
performance tests described in this chapter should be performed at
least once each year. Under conditions of heavy usage or severe
operating environments, the tests should be more frequent.

Test Procedures It is assumed that the person performing the verification tests
understands how to operate the mainframe and specified test
equipment. Equipment settings, other than those for the mainframe,
are stated in general terms. For example, a test might require that a
voltage of +5 Vdc be measured. However, the Digital Multimeter
instructions as to mode and range would not be specified and the
operator would be expected to set that control and other controls as
required to obtain a measurement. It is also assumed that the -
technician will select the cables, adapters, and probes required to
complete the test setups illustrated in this chapter.

Verification Tests 4-1
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Functional
Verification Tests

HMP-1B
Communications and
Self-Test Procedure

Read System
Configuration Test
Procedure

Note

Example

4-2 Verification Tests
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The procedures in this section are used to verify that the mainframe
functions are working, or that a system problem is not being caused
by the mainframe. These tests should be performed any time the user
wants to verify that the mainframe is connected properly and is
responding to basic commands. All tests can be performed without
accessing the interior of the instrument.

The purpose of this test is to verify the mainframe is communicating
with the front panel (HP E1301A) and external controller (if
connected) by performing a self-test.

Instructions for performing a self-test are provided in Chapter 3,
"Operator’'s Checks".

The purpose of this test is to read the mainframe system configuration
information using the VXI:CONFigure:DLIS? command. This
information is analyzed to determine current address selections and
the presence of turn-on/self test errors.

1. Execute the VXI:CONFigure:DLIS? command.
e«  On the HP E1300A, the command must be sent by the computer
or terminal,

¢ On the HP E1301A, the command can be sent by the computer /
terminal, or entered on the front panel.

When operating using an external computer, set the rear panel SYS
CONTROL TALK/LISTEN switch to the TALK/LISTEN position.

This example uses:

s an HP-IB select code of 7, primary address of 09, and
secondary address of 00 for the mainframe

e an HP 9000 Series 200/300 computer with HP BASIC

1¢ DIM BS [1000} ! DECLARE VARIABLE BS SYSTEM CONFIG RESULT

O QUTPUT 70900;"VXI:CONF:DLIS?™ ! SEND THE SYSTEM CONFIG COMMAND
30 EDNTER 70900;B$ ! ENTER THE QUERY RESULTS

40 DISP BS

50 END

2. Returns logical address, identification, and test error
information. See the HP E1300A/E1301A User's Manual for
information on the returned data.



Read System Time
and Date Test
Procedure

Note

Example

Pacer Qut Test
Procedure

The purpose of this test is to read the mainframe system time and date
using the SYSTem:TIME? and SYSTem:DATE? commands. Used to
verify that the system clock is functioning.

1. Execute the SYSTem:TIME? and SYSTem:DATE? commands.

* On the HP E13004, the command must be sent by the computer
or terminal. ’

* On the HP E13014, the command can be sent by the computer /
terminal, or entered on the front panel.

When operating using an external computer, set the rear panel SYS
CONTROL TALK/LISTEN switch to the TALK/LISTEN position.

This example uses:

¢ an HP-IB select code of 7, primary address of 09, and
secondary address of 00 for the mainframe

+ an HP 9000 Series 200/300 computer with HP BASIC

10 CUTPUT 70900;"SYST:TIME?" | SEND THE SYSTEM TIME COMMAND
20 ENTER 70900; Time$ ! ENTER THE QUERY RESULTS
30 OQUTPUT 709GC;"SYST:DATE?" | SEND THE SYSTEM DATE COMMAND

40 ENTER 70900; Date$ ! ENTER THE QUERY RESULTS
40 DISP Time$;Dates
50 END

3. Returns current time {(HH,MM,SS) and date (YYYY ,MM,DD).
See the HP E1300A/E1301A User's Manual for more information
on the returned data.

The purpose of this test is to verify the functionality of the Pacer
Qutput signal on the rear panel of the mainframe.

1. Connect the equipment as shown in Figare 4-1.

OSCILLOSCOPE
HP 1300A/E1301A F ”’j
o e ] e v oo |
s o000 sle R
R e %‘ = gogoon
- X g
_i Q?W_‘ oo 0O
T (98E=E &
.~%_1- . b OOOO@&D [ i R |
\&hoqo = )

\

~
PACEROUT INPUT

Figure 4-1. Pacer Qut Test Equipment Set-up
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Note

Example

Trigger Test
Procedture

Note

4-4 Verification Tests

www.valuetronics.com

2. Set the Oscilloscope controls as follows:

» Vertical Sensitivity ... 5 V/DIV

o Coupling .eeovvvvinviniinininnenenns DC

s  Sweep Time ....cceeeens 1 usec/DIV
3. Instruct the mainframe as follows:

s  Pulse Count ..oovvverivrerercnnnee INF

¢ Initiate Immediate .......... INIT

When operating using an external computer, set the rear panel SYS
CONTROL TALK/LISTEN switch to the TALK/LISTEN position.

This example uses:

e an HP-IB select code of 7, primary address of 09, and
secondary address of 00 for the mainframe

» an HP 9000 Series 200/300 computer with HP BASIC
10 OQUTPUT 70900; "SOUR:PULS:COUN INF® ! Pulse Count to Infinite
20 QUTPUT 70800;"INITY

30 END

4. Verify that the Oscilloscope displays a pulse train from 0 Vto +5 V
with 1 usec period.

The purpose of this test is to verify the functionality of triggering the
Pacer Output signal on the rear panel of the mainframe.

1. Verify the equipment is connected as shown in Figure 4-1.
9. Set the Oscilloscope controls as follows:
* Vertical Sensitivity ... 5 V/DIV

e Coupling .covorvvrrereieniiveiiinns DC

o  Sweep Time ........... 1 psee/DIV
3. Instruct the mainframe as follows:

¢ Trigger SOUTCE ..cccvrvennns HOLD

e Pulse Count ..cooviveiiiiniiinnne. INF

» Initiate Immediate .......... INIT

¢ Trigger Immediate ... TRIG

When operating using an external computer, set the rear panel SYS
CONTROL TALK/LISTEN switch to the TALK/LISTEN position.




Example This example uses:

» an HP-IB select code of 7, primary address of 09, and
secondary address of 00 for the mainframe

e an HP 9000 Series 200/300 computer with HP BASIC
10 OQUTPUT 70900;"TRIG:SOUR HOLD" ! Hold for Trigger
20 OQUTPUT 70900;"SOUR:PULS:COUN INF® ! Pulse Count to Infinite

30 OUTPUT 70900;7INIT" ! Wait for trigger

»

160 OUTPUT 70900;"TRIG" ! Trigger pacer output

110 END

4, Verify that the Oscilloscope displays a pulse train only after
TRIGger command executed.

5. Remove power and disconnect test equipment.

Operatlon There are no operation verification procedures for the mainframe.

Verification Tests Use the Performance verification test procedures for post-repair check-
out.

Pe rfo rm?mce The procedure in this section is used to test the mainframe's

Verification Test electrical performance using the specifications in Appendix A of the

HP E1300A/E1301A User's Manual as the performance standards.

Power Supply Test The purpose of this test is to verify the mainframe internal power
Procedure supply voltages are within specified limits.

1. Remove power, then remove any B-size covers or modules
installed in the mainframe. Reapply power to the mainframe.

2. Using a Digital Multimeter, verify that the power supply voltages
are as follows (measured from ground). See Figure 4-2 for
measurement locations.

¢ 45V reenn... +5 Vde £0.355 Vdc
¢ 12V +12 Vde +0.60 Vde
s 12V e -12 Vde +0.60 Vde

Verification Tests 4.5
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Figure 4-2. Power Supply Test Measurement Locations

3. Remove power and disconnect test equipment.

4. Reinstall all B-size covers or modules removed in step 1.

Performance : The Performance Test Record in table 4-1 lists all of the verification
Test Record test specifications and the acceptable limits for each specification.

Table 4-1. Performance Test Record for the HP E1300A/E1301A

Hewleit—Packard Company

v Model HP E1300A [ Jor HPEI301A [ ] Tested by
B Size VXI Mainframe
Serial Number Date
Test Results
Min. Actual Max.

FUNCTIONAL VERIFICATION
HP-IB Communications and Self Test

Test passes (+0 returned) Pass [ _ ]
Read System Configuration Test

Test passes (data returned without errors) Pass [___]
Read System Time and Date Test

Test passes (correct dala returned) Pass [__.1]
Pacer Out Test

Test passes (pulses dispiayed on oscilloscope) Pass [ ]
Trigger Test

Test passes (pulses displayed on oscilloscope when triggered) Pass [__ ]

PERFOHRMANCE VERIFICATION
Power Suppiy Test

+5V +4.845 +5.355
+12V +11.40 +12.60
~12¥ -11.40 -12.60

4-6 Verification Tests
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Adjustments
W
Introduction No adjustments are required for the HP E1300A and HP E1301A

mainframes.

Adjustments 5-1
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Note

Exchange Assemblies

Field Installation Kits

Ordering Information
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6
Replaceable Parts

This chapter contains information to order replaceable parts for HP
E1300A Mainframes with serial number prefixes 3034A and above
and for HP E1301A Mainframes with serial number prefixes 3035A
and above.

See the HP E1300A/E1301A Mainframes Service Manual (part number
E1300-90010) for replaceable parts for HP E1300A Mainframes with
serial number prefixes 2935A and below and for HP E1301A
Mainframes with serial number prefixes 2934A and below.

Table 6-3 lists assemblies that may be replaced on an exchange basis
(EXCHANGE). Exchange assemblies are available only on a trade-
in basis. Defective assemblies must be returned for credit.
Assemblies required for spare parts stock must be ordered by the new
assembly part number. Contact your nearest Hewlett-Packard Sales
and Service Office for details.

Table 1-1 in Chapter 1 lists field installation kits available for the HP
E1300A/E1301A mainframes. Order kits desired from your nearest
Hewlett-Packard Sales and Service Office.

To order a part listed in Table 6-3, specify the Hewlett-Packard part
number and the quantity required. Send the order to your nearest
Hewlett-Packard Sales and Service Office.

Replaceable Pars 6-1



Reference Designators/ Table 6-1 shows reference designators for parts listed in Table 6-3,
Manufacturer Codes  while Table 6-2 shows the manufacturer code list for these parts.

Table 6-1. HP E1300A/E1301A Mainframes - Reference
Designators

HP E1300A/E1301A Reference Designators
A e assembly | MP ...l misc, mechanical part
B o fan,motor | P ... electrical connector {plug)
BT i battery | PNL .o panel
CHS s chassis | SCR . screw
CVR e cover | SHD i shield
F ot fuse | SP v, switch {push-button)
N SRS electrical connector (jack) | SW s swilch
JM ... electrical connector {jumper) | U e integrated circuit
KYC v, keycap | W ... cable, transmission path {wire)
EF o line module {filtered) | X o e socket

Table 6-2. HP E1300A/E1301A Mainframes - Code List of

Manufacturers
Mir Code Manufacturer Name Address
00000 Any satisfactory supplier
00779 Amp, inc Harrisburg, PA 17111
05791 Lyn-Tron, Inc Burbank, CA 81505
12014 Chicago Rivet & Machine Co | Naperville, IL 60540
16428 Cooper Industries, Inc Houston, TX 77210
24931 Specialty Connector Co Franklin, IN 46131
27264 Molex, Inc Lisle, IL 60532
28480 Hewlett-Packard Co Palo Alto, CA 94304
28520 Heyco Molded Products Kentworth, NJ 07033
58730 Thomas & Betts Corp Raritan, NJ 08869
71468 ITT Comp New York, NY 10022
74970 E. F. Johnson Co Waseca, MN 56083
75815 Littlefuse, inc Des Plaines, IL 60016
76381 3M Co St. Paul, MN 55144
78188 Hl Tool Works, Inc Shakeproof | Elgin, Il 60126
79963 Zierick Mig Co Mt. Kisco, NY 10549
81073 Grayhill, Inc La Grange, IL 80525
81312 Winchester Electronics QOakvile, CT 06779
82839 Switchcraft, Inc Chicago, IL 60630

6-2 Replaceable Parts
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Replaceable Parts Table 6-3 lists replaceable parts for HP E1300A Mainframes with

List serial number prefixes 3034A and above and HP E1301A Mainframes

with serial number prefixes 3035A and above.

Table 6-3. HP E1300A/E1301A Mainframes Replaceable Parts

Reference* HP Part Qty Description Mir | Mir Part Number
Designator Number Code
Front Panel Parts (Flg 6-1)

PNL1 E1300-80211¢ 1 Front Pane! With Label (E1300A) 28480 § E1300-80211
PNL1 E1301-60211 1 Front Panel Assembly (E1301A) [a] 28480 E1301-60211
PNL1A1 1980-1331 i Disp-VAC-FLR 40-Char .2-H Gm 28480 1990-1331

PNL1A2 E1301-26501 1 Keyboard PCA 28480 | E1301-26501
PNL1CVRZ E1300-04102 1 Cover-Frnt Slot Disc Opening (E1301A) 28480 | E1300-04102
PNL1KYCH 5041-0865 1 Keycap-Pushbutton White Power Switch 28480 5041-0565
PNLIMP1 E1301-80211% 1 Front Pnl Keybd W/Opening for Disk Opt 2B4B0 £1301-80211
PNLIMP2 E1300-81901 1 Keyboard Flubber Assy 28480 E1300-81901
PNLIMP3 E1301-82101 2 Display Retention Clip 28480 | E1301-8210t
PNLIMP17 5001-0540 2 Side Trim-Front Panel 28480 65001-0540
PNLIMP18 5001-0540 Side Trim-Front Panel 28480 | 5001-0540
PNL1W1 E1301-61601 1 Chl-64P CTLR/2C Display, 2C Keybrd 28480 | E1301-6180t
Mainframe Chassis Parls {Fig 6-2 and 6-3}
B1 3160-0892 1 Fan-Tube Axial 31.8-CFM 12 VDC 28480 [ 3160-0592
BT1 E1300-86401 1 Battery Pack 3.6 Volit 28480 E 1300-86401
Fi 2110-06003 1 Fuse 3,0A 250V NTD FE UL {115V Operation) 75915 312003
Fi 2110-0043 Fuse 3.0A 250V NTD FE UL (230V Operation} 75915 § 312015
H 1250-0083 3 Conn-RF BNC FEM SGL-Hole-FR 50-Ohm 24931 28JR130-1
J2 1250-0083 Conn-BF BNC FEM SGL-Hole-FR 50-Ohm 24931 28JR130-1
J3 1250-0083 Conn-RF BNC FEM SGL-Hole-FR 50-Ohm 24931 28JR130-1
J4 1510-0038 1 Binding Post Assy SGL THD-Swd 74870 111.2223-001
LF 9135-0203 1 Line Module-Filtered Op Voltage 28480 | 9135-0203
Swi 3101-2700 1 SW-Slide DPDT Miniature .5A 125VAC/DC 82389 1P-1141
WA E1300-61601 1 Cable Assembly Main Power 28480 | E1300-61601
Wz E1300-61602 1 Cable Assembly Pwr Supply to Backplane 28480 | E1300-81802
Wwa E1300-61603 1 Cable Assembly Pwr Aux to Backplane 28480 | E1300-51603
We E1300-61604 1 Cable Assy Controfler io HP-IB and RS-232 28480 E1300-61604
W5 B120-1378 1 Power Cord, 80 Inch 3-Cond, 110V (U8} 16428 | CH7081
W5 B120-0698 Power Cord, 18-AWG 3-Cond, 240V (U.8)) 28480 | KHas10
W8 B120-1369 - Power Cord, 2-M-LG 3-Cond, 250V (Australia) 28480 | 8120-1369
W5 8120-2956 Power Cord, 2-M-LG 3-Cond, 250V (Denmark) 28480 | 8120-2956
W 8120-1689 Power Cord, 2-M-L.G 3-Cond, 250V {Europe)} 28480 8120-1688
w5 8120-1351 Power Cord, 2.3-M-LG 3-Cond, 250V (UK) 28480 | 8120-1351%
Wo 8120-2104 Power Cord, 2-M-L.G 3-Cond, 250V (Switzerld) 28480 8120-2104
CHS1 £1300-00101 1 Chassis Assembly 28480 E1300-00101
CVR1 £1300-04101 H Cover-Mainirame 28480 E1300-04101
CVR3 £1300-04103 2 Cover-Rear Slot B-Size Singie 28480 E1300-04103
CVR4 £1300-04103 Cover-Rear Slot B-Size Single 28480 E1300 04103
CVR5 E1300-04104 1 Cover-Rear Slot B-Size Double 28480 E1300-04104
CVRs E1300-04015 i Cover-Rear Slot B-Size Triple 28480 E1300-04015
CVR?7 E 1300 04106 1 Cover-Rear Slot A-Size Singie 28480 E£1300-04106
CVvRg E1300-04107 1 Cover-Rear Slot A-Size Double 28480 E1300 04107
*See Table 6-1 for Reference Designator definitions
*See Table 6-2 for Code List of Manufacturers
{a] Repair limited to reptacement of parts listed - see Introduction for ordering information

Replaceable Parts
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Table 6-3. HP E1300A/E1301A Mainframes Replaceable Parts (cont'd)
Reference* HP Part Qty Description Mir* | Mir Part Number
Designator Number Code

Mzinframe Chasslis Parts -
cont’d {Fig 6-2 and 6-3}
MP1 E1300-01201 1 Bracket-Top 28480 E1300-01201
MP2 E1300-04701 1 Support-Controller Front 28480 E1300-04701
MP3 E1300-04702 1 Suppon-Controller Rear 28480 | E1300-04702
MP4 £1300-64703 1 Support-PC Board Right (B-Size) 28480 | E1300-84703
MP5 E1300-64704 1 Support-PC Board Left (B-Size) 28480 E1300-684704
MPg E1300-84705 1 Support-PC Board Right (A-Size) 28480 | E1300-84705
MP7 E1300-64706 1 Support-PC Board Left (A-Size) 28480 £1300-64706
MP8 0380-0643 2 Standof-Hex .255-iN-LG 6-32-THD 28480 | 0380-0843
MPa 0380-0643 Standoff-Hex .255-IN-LG 6-32-THD 28480 | 0380-0643
MP10 0403-0282 3 Bumper-FOOT-ADH MOUNT 12.7-MM-OD 76381 SJ-5018-BLACK
MP11 0403-0282 Bumper-FOOT-ADH MOUNT 12.7-MM-CD 76381 $J-5018-BLACK
MP12 0403-0282 Bumper-FOOT-ADH MOUNT 12.7-MM-CD 768381 $J-5018-BLACK
MP13 1400-0807 2 Cable Tie .062-2-DIA 005-WD Nyion 59730 TY-232M
MP14 1400-0507 Cable Tie .062-2-DIA .095-WD Nyion 59730 TY-232M
MP15 14601345 2 Tiit Stand-Stainless Stesl 28480 1460-1345
MP1& 1460-1345 Tilt Stand-Stainless Steel 28480 1460-1345
MP19 5041-8801 4 Foot 28480 8041-8801
MP20 5041-8801 Foot 28480 § 5041-8801%
MP21 5041-8801 Foot 28480 5041-8801
Mp22 5041-8801 Foot 28480 } 5041-8801
MP23 5041-8819 2 Cap-Strap Handie Front 28480 5041-8819
MP24 5041-8819 Cap-Strap Handle Front 28480 § 5041-8818
MP25 5041-8820 2 Cap-Strap Handle Rear 28480 | 5041-8820
MP26 5041-8820 Cap-Strap Handle Rear 28480 5041-8820
MP27 5062-3704 2 Strap Handie-18 Inch 28480 5062-3704
MP28 5062-3704 Strap Handle-18 Inch 28480 | 5062-3704
MP2g 0380-1858 2 Standoff-Hex .312-IN-LG 4-40-THD 05791 573592-36
MP30 (380-1858 Standoff-Hex .312-IN-LG 4-40-THD 05791 8T3592-36
MP31 0400-0347 1 Grommet-Snap BSHG Shorty .408-IN-1D 28480 2824 (BLACK}
MP32 1400-0719 1 Cable Tie .062-1.125-DiA .14-WD Nylon 58730 TY-34M-8
MP35 B8960-0081 1 Plug-Hole Dome-HD for .375-D-Hole NY 28520 2617 (BLACK)
MP40 £1300-021N & Clip-Spring (Cover Grounding) 28480 E1300-02101
SHD1 £1300-80602 1 Shield-Satety Power Supply 28480 E1300-80602
Attaches Mainframe Common Hardware Parts
(A1) 0515-0372 1 Scr-Mach M3 X 0.58MM-LG TX SQ CN Wshr 28480 | 0515-0372
{A1J1-J13) 0361-0661 2D Rivet-Semitub Oval-HD .099Dia 251G 42838 TRC1-8-57
(ATMP1) 0361-0230 1 Rivet-Semitub Oval-HD .099Dia 251G 12014 | R-3682

{A2) 05150372 3 Scr-Mach M3 X 0.5 8MM-L.G TX SQ CN Wshr 28480 § 0515-0372
(A3) 0515-0372 1 Ser-Mach M3 X 0.5 BMM-LG TX SQ CN Wshr 28480 0515-0372
{A4) 05150372 4 Scr-Mach M3 X 0.5 8MM-LG TX 5Q CN Wshr 28480 [ 0515-0372
(B1) 0515-0415 2 Scr-Mach M4 X 0.7 12MM-LG Pan-HD Pozi 28480 | 0515-0415
(BY) 0535-0006 2 Nut-+Hex-Dbl-Chan 3/8-32 Thd .094-IN-THK 28480 | 0535-0008
(CVR1) 0515-0415 2 Ser-Mach M4 X 0.7 12MM-LG Pan-HD Pozi 28480 0515-0415
{CVR3-8) 0515-1968 12 Ser-Mach M2.5 11MM-LG Pan-HD Slot 28480 | 0515-1968
(J1-43) 0360-1632 H Term-Solder Lug LK-MTG for-#3/8-Scr 79863 761-3/8
(J1-43) 2180-0016 2 Washer-Lock Internal T 3/8 in .377-IN-ID 78189 1920-02
(J1-43} 2950-0030 3 Nut-Hex-Dbl-Cham 1/4-32-THD .094-IN-THK 28480 2850-0030
(J4) 2190-0060 i Washer-Lock Intemal T 1/4 In . 256-IN-1D 78189 1214-10
(J4) 2950-0006 1 Nut-Hex-Dbi-Cham 1/4-32-Thd .094-IN-THK 28480 2950-0006
{LF1} 0515-1102 2 Scr-Mach M3 X 0.5 8BMM-LG 90-DEG-FLT-HD 28480 0515-1102
{MP1) 05150372 1 Ser-Mach M3 X 0.5 BMM-LG TX 8Q CTN Wshr 28480 0515-0372
{MP2) 0515-0372 2 Scr-Mach M3 X 0.5 BMM-LG TX 8Q CTN Wshr 28480 05150372

*See Table 6-1 for Reference Designator definitions

“*See Table 6-2 for Code List of Manufacturers

{a] Repair limited to replacement of parts listed - see Introduction for ordering information

5-4 Replaceable Parts
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Table 6-3. HP E1300A/E1301A Mainframes Replaceable Parts (cont'd)
Reference® HP Part Qty Description Mir* | Mifr Part Number
Designator Number Code
Attaches Mzainframe Common Hardware Parts —~ cont'd
(MP3) 0515-0372 1 Scr-Mach M3 X 0.5 BMM-LG TX SQ CTN Wshr 28480 0515-0372
(MP23-24) 0515-1132 2 Secr-Mach M5 X 0.8 10MM-LG 90-Deg 28480 0515-1132
(MP25-26) 0515-1132 2 Scr-Mach M5 X 0.8 16MM-1.G 90-Deg 28480 0515-1132
(PNLT} 0515-0372 2 Ser-Mach M3 X 0.5 8MM-LG TX SQ CTN Wshr 28480 0515-0372
(SW1) 0361-0161 2 Rivet-Semitub OVH .089Dia .125LG 12014 R3718 X 1/8TIN

A1 Backpiane PCA Parts (Flg 6-4)

Al £1300-66501 } Backplane PCA [a] 28480 E1300-66501
Aldt 1251-7796 13 Conn-Post Type 2.54-Pin-SPCG 96-Cont Co779 534854-1
Ald2 1251-7796 Conn-Post Type 2.54-Pin-SPCG 96-Cont 00779 534854-1
A1J3 1251-7796 Conn-Post Type 2.54-Pin-SPCG 96-Cont 60779 5348541
Aldd 1251-7796 Conn-Post Type 2.54-Pin-SPCG 96-Cont 00778 534854-1
A1JS 1251-7796 Conn-Post Type 2.54-Pin-SPCG 96-Cont 00779 | 534854-1
Al1J6 1251-7796 Conn-Post Type 2.54-Pin-SPCG 96-Cont 00779 534854-1
ALJ7 1251-7796 Conn-Post Type 2.54-Pin-SPCG 96-Cont 00779 534854-1
AlJB 1251-7796 Gonn-Post Type 2.54-Pin-SPCG 96-Cont Q0779 5348541
A1J9 1281-7798 Conn-Post Type 2.54-Pin-SPCG 96-Cont 00779 5348541
A1J10 1251-7786 Conn-Post Type 2.54-Pin-SPCG 96-Cont 00779 534854-1
AtJ1Y 1251-7796 Conn-Post Type 2.54-Pin-SPCG 98-Cont 00779 5348541
Atj12 12517796 Conn-Post Type 2.54-Pin-SPCG 96-Cont 00779 534854-1
Atd13 1251-7796 Conn-Post Type 2.54-Pin-SPCG 96-Cont 00779 534854-1
AtJid 1252-3390 1 Conn-Post Type .158-Pin-SPCG-14-Cont 272564 26-50-3154
A1di5 12521553 2 Conn-Post Type . 100-Pin-SPCG-7-Cont 00779 6435063
A1di6 1252-1853 Conn-Post Type .100-Pin-SPCG 7-Cont 00779 643606-3
ATMP1 5180-6635 1 Bracket-Right Angle 28480 5180-6635
A1SP1 3101-2063 3 Switch-Dip Rocker 4-1A 0.05A 36VDC 81073 78YY20748
AlSpP2 3101-2063 Switch-Dip Rocker 4-1A 0.05A 30VDC 81073 76YY2074S
A1SP3 3101-2083 Switch-Dip Rocker 4-1A 0.05A 30VDC 81073 76YY20748

AZ Controller PCA Parts (Fig 6-5)

A2 E1300-68502 1 Controller PCA (STD) (Exchange) 28480 E1300-69502

A2 £1300-69505 1 Controller PCA {iBASIC) (Exchange) 28480 E1300-69505

A2 E1300-66502 1 Controiler PCA (STD) (New) [a] 28480 E1300-66502

A2 E1300-66505 1 Controlier PCA (IBASIC) (New} [a] 28480 E1300-66505
AZF 2110-0712 3 Fuse-Subminiature 4A 125V NTD AX 75915 R251004T1
A2F2 2110-0712 Fuse-Subminiature 4A 125V NTD AX 75915 R251004T1
A2F3 2110-0712 Fuse-Subminiature 4A 125V NTD AX 75915 R251004T1
A2d1 1251-8980 1 Conn-Post Type ,100-Pin-SPCG 40-CONT 76381 3432-5202
A2J2 1251-8833 i Conn-Post Type .100-Pin-SPCG 50-CONT 76381 3432-5302
A2J3 1252-3237 2 Connector-Socket 50-Cont 27264 15-44-4125
AZJ4 1252-3237 Connector-Socket 50-Cont 27264 15-44-4125
AZP1 1252-1586 1 Corn-Past Type 2.54-Pin-SPCG 98-CONT 06776 DIN-96CPC-SRETR
AZXU21 1220-1314 4 Socket-IC 32-CONT DIiP 00779 2-644018-1
AZXU22 1220-1314 Socket-IC 32-CONT DiP 00779 2-644018-1
A2XU33 1220-1314 Socket-IC 32-CONT DiP 00779 2-644018-1
AZXU34 1220-1314 Sockei-{C 32-CONT DiP 00779 2-644018-1

*See Table 6-1 for Reference Designator definitions
"See Table 6-2 for Code List of Manufacturers
{a] Repair limited 1o replacement of parts fisted - see Introduction for ordering information
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Table 6-3. HP E1300A/E1301A Mainframes Replaceable Parts (cont'd)
Reference* HP Part Qty Description Mir | Mfr Part Number
Designator Number Code

A3 Power Supply Auxiliary PCA Parts (Fig 6-6)

A3 E1300-66503 1 Power Supply Auxitiary PCA [a] 28480 E 1300-66503
A3F101 2110-0665 1 Fuse-Subminiature 1A 125V NTD Axial Leads 75915 R251001T1
A3J1 1252-3213 1 Connector Post-Type 16-CONT 27264 26-48-11686
A3J101 1252-3447 1 Connector Post-Type .100-Pin-SPCG 7-Cont Q0779 643806-2
A3JS102 1282-2518 2 Connector Post-Type 2-CONT 27264 703-89-0071
A3J103 1252-2518 Connector Past-Type 2-CONT 27264 703-89-0071
A3SP1 3101-2889 1 Switch-Push Button 4PST 8A 250VAC 71468 130251

A4 Power Supply Assembly Parts (Fig 6-7)
A 0950-1898 1 Power Supply Assembiy 100W [a] 28480 0950-1898
AdF1 2110-0010 1 Fuse {inch) SA 250VNTR FE UL 75915 312005
3.5 Inch Disk Drive Assembly Parts [a]
9164-0348 1 3.5 Inch Disk Drive {New) 28480 9164-0348
0361-1336 4 Eyelet-Flanged 28480 § 0361-1338
0400-0285 4 Grommet-Hound .218 ID 28480 0400-0285
0515-0372 4 Ser-Pan M3 XBTX SC 28480 0515-0372
0515-0664 4 Ser-Pan M3 X 12 TX 28480 1 0515-0664
£1300-01204 1 BRKT-Fioppy Disk 28480 E1300-01204
E1300-61607 1 Floppy Disk Cbhl 28480 E1300-61807
E1300-90022 1 Installation Note 28480 E1300-90022
20 Mb Hard Disk Assembly Parts [a}
45816-68111 1 20 Mbyte Hard Disk Drive (Exchange) 28480 4581669111
97500-85631 1 20 Mbyte Hard Disk Drive {New) 28480 97500-85631
0361-1336 3 Eyelet-Flanged 28480 | 0361-1336
0400-0285 3 Grommet-Round 218 ID 28480 0400-0285
0515-0372 2 Scr-Pan M3 X5 TX SC 28480 0515-0372
0515-0375 3 Scr-Pan M3 X .5 16MM 28480 | 0515-0375
E1300-00601 1 Shigid-Hard Disk 28480 E 1300-00601
E1300-61608 1 Hard Disk CBL 28480 E1300-61608
E1300-90022 1 Installation Note 28480 E1300-90022
Disk Conlroller Assembly Paris [a]

09153-66521 1 Disk Controfier PCA {New) 28480 09153-66521
0403-0282 3 Bumper FT-ADH MTG 28480 0403-0282
0515-0372 4 Sa-Pan M3 X .5TXSC 28480 0515-0372
1251-4467 1 Bail Lock 28480 1251-4467
2360-0042 2 Ser-Mach 6-32 28480 2360-0042
A1300-60040 1 HP-IB Power {(SP3) 28480 A1300-60040
E1300-01205 1 BRACKET-DISC CTLR 28480 E£1300-01205
E£1300-30022 i instaliation Note 28480 E1300-90022

*See Table é-t for Reference Designator definitions

**See Table 6-2 for Code List of Manufacturers

[al Bepair limited to replacement of pans listed - see Introduction for ordering information
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Table 6-3. HP E1300A/E1301A Mainframes Replaceable Parts (cont'd)
Reference” HP Part Qty Description Mfr** 1 Mfr Part Number
Designator Number Code

EXT DC Power Assembly Parts (Fig 6-8) {a]
0360-2519 1 Bayrier Strip 2 PO 28480 | 0360-2519
0403-0282 3 BMPR FT-ADH MT 28480 | 0403-0282
0515-0372 4 SCR-PANM3X 5 TX 28480 | 05150372
0515-0664 2 SCRPHM30X12TX 28480 | 0515-0664
3105-0263 1 CKT BKR 1P 4A 28480 | 3105-0263
E1300-04108 1 CVR-DC CKT BRKR 28480 | E1300-04108
E1300-61610 1 Cbi Assy 3-Wire 28480 | E1300-61610
E1300-90023 1 installation Note 28480 | E1300-80023
Al E1300-66504 1 DC Power Option PCA {New) [a] 28480 | E1300-65504
Alde 1252-3209 1 Connector-18-Pin Header 28480 1252-3209
AlJ2 1251-5153 3 Connector-Singie Contact 28480 1251-5153
A1J3 1251-5153 Connector-Single Contact 28480 1261-5183
AlJ4 1251-4682 1 Connector-3-Pin Male Post 28480 | 12514682
A1J5 1251-5153 Connector-Single Contact 28480 | 1251-5153
A1P1 1252-3208 2 Connector-8-Pin Right Angle 28480 1252-3208
A1P2 1252-3208 Connector-8-Pin Right Angle 28480 1252-3208
Internal HP E1326A DMM Install Parts [a], [b]
E£1328-00202 1 FRONT PANEL 28480 E1326-00202
E1326-61602 1 CABLE ASSEMBLY - 4-WIRE 28480 § E1326-61602
E1326-61603 1 CABLE ASSEMBLY - BNC 28480 | E1326-61603
E1326-61604 1 CABLE ASSEMBLY - RIBBON 28480 § E1326-61604
£1326-90002 1 INSTALLATION NOTE 28480 | E1326-80002
Internal HP E1326B DMM Install Parts [a], [c]
£1326-00206 1 FRONT PANEL W/O BINDING POSTS 28480 | E13268-00206
£1326-00207 1 FRONT PANEL W/BINDING POSTS 28480 | E1326-00207
E1326-61608 1 CABLE-DIGITAL PANEL/FET MUX 28480 | E1326-61608
E1326-61509 1 CABLE-ANALOG VM/PANEL 28480 | E1328-61609
£1326-61610 1 CABLE-ANALOG BJ/PANEL 28480 | E1326-61610
E1328-61611 1 CABLE-ANALOG PANEL/PANEL 28480 | E1326-61611
E1326-61612 1 CABLE-DIGITAL BUS INTR 28480 | E1326-61612
E1326-90004 1 | . INSTALLATION NOTE 28480 | E1325-90004
HP IBASIC Parts [a]
E1300-30020 1 INSTALLATION NOTE 28480 | E1300-50020
E1300-20100 1 IBASIC MANUAL SET 28480 | E1300-80100
512 kByte Memory Parts [3]
E1320-89501 1 512 kByte RAM PCA (EXCHANGE) 28480 | E1320-69501
E1320-66501 1 512 kByte RAM PCA (NEW) 28480 | E1320-66501
E1320-90021 1 INSTALLATION NOTE 28480 | E1320-80C21
1 MByte Memory Parts {a]
E1321-69501 1 1 MByte RAM PCA (EXCHANGE) 28480 | E1321-689501
E1321-66501 1 1 MByte RAM PCA {NEW) 28480 } E1321-66501
E1321-90021 1 INSTALLATION NOTE 28480 | E1321-90021
*See Table 6-1 for Reference Designator definitions
*See Table 6-2 for Code List of Manufacturers
ia] Repair limited to replacement of parts listed below - see Introduction for ordering information
Ibl See HP E1326A DMM Service Manual (E1326.-90010) for E1326A DMM parts
{c] See HP E1326B DMM Service Manual (E1326-80015) for £13268 DMM parts
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Table 6-3. HP E1300A/E1301A Mainframes Replaceable Parts (cont'd)
Reference” HP Part Qty Description Mir* | Mir Part Number
Designator Number Code

Front Handlie Parts
5062-5367 1 | FAONT HANDLE KIT 28480 | 5062-5387
Rack Mount Flanges/Raiis Paris
E1300-80908 1 | RACKMOUNTKIT 28480 | E1300-80908
|  Rack Mount Fianges/Handies/Rails Parts
E1300-80909 1 | RACK MOUNT WHANDLES 28480 | E1300-80809

*See Table 6-1 for Reference Designator definitions

“*See Table 6-2 for Code List of Manufacturers

[a] Repair limited to replacement of parts listed below - see Introduction for ordering information
[bl See HP £1326A DMM Service Manual (E1326-80010) for E1326A DMM parts

[¢] See HP E13268 DMM Service Manual (E1326-90015) for E1326B DMM parts

6-8 Replaceable Parts
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Replaceable Parts
Component Locators
(PCAs).

Figures 6-1 through 6-8 show locations of selected replaceable parts for
the HP E1300A/E1301A Mainframes and Printed Circuit Assemblies

NOTES:

PNL1

(E1300A)
(E1301A)
E1301A
FRONT PANEL
PNLIMP3 {REAR VIEW) PNL1AT PHRL1MP3

/

=N e o3
— 5 ‘

=

=l |
o =

PNL1W1

\

PNLIMPY  PNL1MP2

{UNDER PCA)

PNL1A2

TN
A

(1) Panel PNL1 (E1301A) is shipped with CVR2 (blank disk panel) installed.
# 3.5 inch disk drive {Option 005} is installed, remove
{snap out) CVR2 before installing front panal.

(2) Panel PNL1 (E1301A) is shipped with BASIC keys installed. However,
uniess IBASIC is installed, the BASIC keys are INOPERATIVE.

PNLICVR2

PNLIMP1B

Figure 6-1. Front Panel Parts
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{E13004)

MP13, MP14
MP32

i

* - SEE FIG 6-1 FOR FRONT PANEL (PNL1} PARTS

Figure 6-2. Mainframe Chassis Parts
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© Sl : [t ]
FI MP22 J4 J1  SW1 J3 MP8,MP9 CVR6 MP21

LFt1

Figure 6-3. Mainframe Chassis Parts (Rear View)
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Figure 6-4. A1 Backplane PCA Parts
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RIBBCN
CABLE

A2 CONTROLLER PCA (E1300-66502/E1300-66505)
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Figure 6-5. A2 Controller PCA Parts
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A3 POWER SUPPLY AUXILIARY PCA (E1300-66503)

Figure 6-6. A3 Power Supply Auxiliary PCA Parts
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A4 POWER SUPPLY ASSEMBLY {0950-1898)
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Figure 6-7. A4 Power Supply Assembly Parts
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DC POWER SUPPLY

TERMINAL

CIRCUIT
BREAKER

BLOCK

P1

At DC POWER OPTION PCA {E1300-66504)

Figure 6-8. DC Power Assembly Parts
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Manual Changes

Introduction

Note
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This section normally contains information for adapting this
manual to instruments for which the content does not apply directly.
Since this manual does apply directly to instruments having serial
numbers listed on the title page, no change information is given here.
Refer to Instruments Covered By This Manual in Chapter 1 for
additional important information about serial number coverage.

This manu.al applies to HP E1300A mainframes with serial prefixes
3034A and above and to HP £1301A mainframes with serial prefixes
3035A and above.

See the HP E1300A/E1301A Mainframes Service Manual (E1300-90010)
for information on HP E1300A mainframes with serial prefixes
2935A and below and HP E1301A mainframes with serial prefixes
2934A and below.
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Service

Introduction

Safety Considerations

Warning

www.valuetronics.com

This chapter contains information for troubleshooting and repairing
HP E1300A (serial prefix 3034A and above) and HP E1301A (serial
prefix 3035A and above) mainframes. Included are block diagrams,
principles of operation, and procedures for troubleshooting, repair,
disassembly, and reassembly.

This paragraph contains information, cautions, and warnings which
must be followed for your protection and to avoid damage to the
equipment when repairing the mainframe.

Before applying power, verify that the product is set to match the
available line voltage and the correct fuse is installed. An
uninterruptible safety earth ground must be provided from the main
power source to the product input wiring terminals, power cord, or
supplied power cord set.

Any interruption of the protective (grounding) conductor
(inside or outside the instrument) or disconnecting the
protective earth terminal will cause a potential shock hazard
that could result in personal injury. (Grounding one
conductor of a two conductor outlet is not sufficient
protection.) In addition, verify that a common ground exists
between the unit under test and this instrument prior to
energizing either unif.

Whenever it is likely that the protection has been impaired,
the instrument must be made inoperative and be secured
against any unintended operation.

If this instrument is to be energized via an autotransformer
(for voltage reduction) make sure the common terminal is
connected to neutral (that is, the grounded side of the mains

supply).

Servicing instructions are for use by service-trained
personnel only. ‘To avoid dangerous eleciric shock, do not
perform any servicing unless qualified to do so.

Maintenance described in the manual is performed with
power supplied to the instrument while protective covers are
removed. Energy available at many points may, if contacted,
result in personal injury. Where maintenance can be
performed without power applied, the power should be
removed.

Capacitors inside the instrument may still be charged even if
the instrument has been disconnected from its source of

supply.

Service 8-1



For continued protection against fire hazard, replace the line
fuse(s) only with 250V fuse(s) of the same current rating and
type (for example, normal blow, time delay, etc.). Do not use
repaired fuses or short circuited fuseholders.

Caution

Do not disconnect or remove any boards in the mainframe unless the
instrument is unplugged. Some boards contain devices that can be
damaged if the board is removed when the power is on. Several
components, including MOS devices, can be damaged by electrostatic
discharge. Use conductive foam and grounding straps when
servicing is required on sensitive components. Use care when
unplugging ICs from high-grip sockets. '

Equipment Required

8-2 Service
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Equipment required for troubleshooting and repair of the mainframe
is listed in Table 1-1, Recommended Test Equipment. Any equipment
that satisfies the requirements in the table may be substituted.

Pozidriv Screwdrivers

Many screws in the mainframe appear to be Phillips type, but are not.
To avoid damage to the screw head slots, Pozidriv screwdrivers
should be used. HP P/N 8710-0899 is No. 1 Pozidriv and HP P/N 8710-
0900 is No. 2 Pozidriv.

Torx Screwdrivers

Some screws in the mainframe appear to be Hex type, but are not. To
avoid damage to the screw heads, Torx screwdrivers must be used.
HP P/N 8710-1673 is size -8, HP 8710-1284 is size T-10, and HP 8710-
1816 is size T-15. HP 8710-1543 is a set of eight "L shaped Torx
drivers (T7, 8, 10, 15, 20, 25, 27, and 30).



Principles of Operation

General The mainframe has six major assemblies, each of which perform a
specific task. See Figure 8-1 for a block diagram of the mainframe.

@

Al Backplane Printed Circuit Assembly — provides routing of
control signals, power, etc to the modules.

A2 Controller Printed Circuit Assembly — provides overall
control of internal operations in the mainframe.

A3 Power Supply Auxiliary Printed Circuit Assembly —
provides power for all mainframe assemblies, and generates
the system reset and AC fail signals.

A4 Power Supply Printed Circuit Assembly - provides power
to the modules installed in the mainframe.

PNL1 Front Panel Assembly (HP E1301A only) — provides
operator interface to the mainframe using keyboard and
display.

Rear Panel — provides AC line connection, trigger/pacer
inputs and outputs, and the computer interface with the
mainframe using the HP-IB or R5-232 port.

In addition to the six major assemblies within the mainframe, a
number of electrical options are also available. Optional assemblies
are illustrated in Figure 8-1.

www.valuetronics.com

3.5 inch Floppy Disk Drive Assembly — provides 360 kbyte,
720 kbyte, or 1.44 Mbyte of storage on removable 3.5 inch floppy
disks.

20 Mbyte Hard Disk Drive Assembly — provides 20 Mbyte of
storage on a fixed hard disk.

Disk Controller PCA — controls both the 3.5 inch floppy and
the 20 Mbyte hard disk drives.

External DC power operation — provides the mainframe with
DC power back-up in the event of AC power loss. See rear
panel description in this chapter.

Internal HP E1326A/B DMM — mounts a 5.5 digit multimeter
inside the mainframe. Rear panel A-size panel contains
connection points. Refer to the HP E1326A or HP E1326B
Service manuals for principles of operation on these items.

Memory PCA — provides 512 kbytes , 1 Mbyte, or 2 Mbytes of
additional memory for the A2 Controller PCA. See A2
Controller PCA description in this chapter.

IBASIC ROM's — provides the A2 Controller PCA with HP
Instrument BASIC language. See A2 Controller PCA
description in this chapter.

Service  8-3
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Figure 8-1. HP E1300A/E1301A Mainframes Block Diagram
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A1 Backplane PCA

A2 Controller PCA

www.valuetronics.com

Provides the interconnection and signal routing between the installed
modules and the mainframe. J1 to J13 (labeled as slot 0 to 12)
accommodate 7 B-size, 3 A-size, and 3 internal B-size modules.

Figure 8-21 (page 8-36) contains the component locator and connector
diagram for the Al Backplane PCA. The following signals are
routed to/from the A2 Controller PCA over the backplane bus:

* Control signals are sent over the backplane bus from the A2
Controller PCA to operate the installed modules.

+ Signals are received over the backplane bus from the installed
modules to provide the A2 Controller PCA with measurement
information, module status, and configuration data.

s Qperating voltages from the A4 Power Supply Assembly at J14
are distributed to the internal assemblies within the
mainframe and to the installed modules.

J15 connected to the A3 Power Supply Auxiliary PCA:

*  Provides the A3 PCA with operating voltages (+5 V and +12 V),
and the power on signal.

e Receives from the A3 PCA, the AC fail and system RESET
signals, and the =3.3 V battery voltage.

J16 provides the optional Disk Controller PCA with operating voltages
(+5V and +12V) and receives the SYSTEM RESET signal.

SP1 - SP3 are set to match module occupancy in slots 0 to 11.

Provides overall control of internal operations within the mainframe.
Figure 8-22 (page 8-38) contains the component locator and connector
diagram for the A2 Controller PCA. Operating instructions are
received one of three ways:

» The Front Panel Assembly keyboard (HP E1301A only).

» An external controller connected to the rear panel HP-IB
connector, when the SYS CONTROL TALK/LISTEN switch is
set to the TALEK/LISTEN position.

e An external terminal connected to the rear panel RS-232
connector, when the SYS CONTROL TALK/LISTEN switch is
set to the TALK/LISTEN position.

The A2 Controller PCA is physically installed in slot 0 (Ald3). Data
and control signals are sent to/received from all the mainframe
assemblies and installed modules.

s  Modules installed in slots 1 to 12 are connected via the
backplane bus. Control signals are sent to and
status/measurement information is received from the
installed modules.

e PNL1 Front Panel Assembly (HP E1301A only) is connected
via A2J2. Operator selections are received from the Keyboard
PCA and display indications are sent to the Display PCA.

Service 8-5



A3 Power Supply
Auxiliary PCA

Caution

A4 Power Supply PCA
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e Optional Disk Controller PCA is connected via HP-IB bus
A2J1 (pins 7-31). Data and instructions are sent to/received
from the Floppy Disk drive and Hard Disk Drive via the Disk
Controller PCA. System reset is provided by AlJ16 (pin 5).

*  QOptional Memory PCAs are connected via A2J3 and A2J4.
The A2 Controller PCA uses the available memory (512 kbytes,
1 Mbyte, or 2 Mbytes) for measurement and working storage.

The Memory is comprised of both RAM and ROM. RAM (250k) is
nonvolatile and stores the module measurements, and any other
information required for current operation. A RAM keep-alive
battery assembly (BT1) is provided to prevent the loss of data when
power is turned off. Optional Memory PCA's when connected to A2J4-
J5, provide an additional 512 kbytes, 1 Mbyte, or 2 Mbytes of
nonvolatile storage. ROM's (A2U21, U22, U33, and U34) contain the
operating system instructions. When optional disk drives are
installed, these ROMs must contain IBASIC operating instructions.

The input operating voltages are fuse protected: F1 for the +5 V, F2 for
the +12 V, and F3 for the —12 V. All fuses are rated at 4 A. In addition
to overall control, the A2 Controller PCA contains trigger circuits for
external trigger operation and a user-defined pacer for TTL level
outputs.

Provides ON/OFF control of the mainframe, Also contains the
circuitry for fan operation, keep alive battery voltage distribution,
and overvoltage protection. Switches AC line voltage of 90-132 Vac or
198-264 Vac to the A4 Power Supply Assembly (or if installed, the
optional DC Power PCA).

Figure 8-23 (page 8-40) contains the component locator and connector
diagram for the A3 Power Supply Auxiliary PCA.

Always set the power switch to OFF before connecting or
disconnecting the battery. Failure to due so may cause fuse A3F101 to
open.

Provides the DC voltages required to operate all internal assemblies
and modules installed in the mainframe. Figure 8-23 (page 8-40)
contains the component locator and eonnector diagram for the A4
Power Supply Assembly and optional DC Power PCA.

¢ Provides operating voltages of 5.1 Vdc at 12 amps, +12 Vat 5
amps, and -12 V at 1 amp.

¢ Provides a Power ON {Pon) signal to indicate power supply
status. A logic level "1" indicates power on.



Caution

Front Panel

Rear Pane!
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The input voltage is dependent on whether the DC Power Option is
installed.

L

When the DC Power option is not installed, the input to the A4
Power Supply is 90-132 Vac or 198-264 Vac connected to the rear
panel AC power line connector. The input voltage is fuse
protected by A4F1, then routed to the AC input (L) and (N)
connectors. On/Off switching is provided by the A3 Power
Supply Auxiliary PCA. Voltage selection is determined by the
rear panel AC power line connector selection wheel. ‘When
115 Vac is selected, the 100/120 terminal is shorted to the white
wire connector. When 230 Vac is selected, the 100/120
terminal on the line connector is open.

When the DC Power option is not installed, voltage selection for the
instrument is determined by the rear panel AC power line connector
selection wheel and NOT by switching the wire from the 100/120
terminal to the 220/240 V terminal on the A4 Power Supply Assembly.
NEVER connect anything to the 220/240 V terminal on the A4 Power
Supply Assembly when the DC Power option is not installed.

When the DC Power option is installed, both the 90-132/198-264
Vac at the rear panel AC power line connector, and the DC
input at the rear panel DC power connector are routed to the
Optional DC Power PCA. These inputs are converted to
=250Vde and routed to the AC input (L) and (N) connectors.
On/Off switching is provided by the A3 Power Supply
Auxiliary PCA.

Provides an operator interface (HP E1301A only) to the mainframe
{(via the A2 Controller PCA). Contains the necessary circuits that
allow the operator to input commands, and displays to the operator the
various measurement parameters and mainframe status. This
assembly contains two major subassemblies:

&

Display PCA. A dot matrix vacuum fluorescent solid state dis-
play has 80 characters (two rows of 40) to inform the operator of
various mainframe parameters. Requires +5 V for operation.

Keyboard PCA. Consists of 78 push buttons that provide the
mainframe with the commands necessary for operation.

Consists of a printed printed circuit with 82 etched contacts,
and a flubber keyboard.

Provides the various connections and selections required for
mainframe operation,

L

AC Input line voltage connection. Acceptable line voltage of
115/230 Vac is routed to the A4 Power Supply Assembly, or if
installed, the optional DC Power PCA. Provides fuse
protection (F1), line filtering and voltage selection.

Optional DC input connection. Accepts DC voltage of from 10
to 30Vdc at up to 20 A (=200W). Provides both current and
overvoltage circuit protection (CB1I).

Service 8-7



+  Also provides connections for trigger inputs and outputs, pacer
cutput, HP-IB Interface, and RS-232 interface.

¢ QOperation. Selections for 8YStem CONTROL (IBASIC) or
TALK/LISTEN (using an external computer) are also
provided.

Troubleshooting

General Instrument problems usually fall into four general categories: turn-
on errors, operator errors, instrument performance out of
specification, and catastrophic failures. The troubleshooting strategy
is different for each category.

¢ Turn-on Errors: An error message displayed on the front
panel when the mainframe is turned on or after indicates that
the built-in diagnostic routine has detected some problem,
Turn the instrument off, then on again. If the error repeats,
use the troubleshooting procedures in "Troubleshooting Test".

s  Operator Errors: Apparent failures often result from operator
errors. Refer to the "HP E1300A/E1301A Users Manual”,
Appendix B for additional information on these errors.

¢+ Instrument Performance Out of Specification: Ifa
parameter is out of limits, use the troubleshooting procedures
in "Troubleshooting Test”.

¢ Catastrophic Failure: When a catastrophic failure occurs,
begin troubleshooting using the procedures in "Troubleshoot-
ing Test". The information there can be used to isolate the
problem to one of the major assemblies in the instrument.

Service Aids  The following information is provided to assist the technician when
performing maintenance on the mainframe.

Assembly, Parts and Cable Locations

For specific assembly/component descriptions and ordering
information, refer to Table 6-3, "Replaceable parts”, in Chapter 6.
Chassis and frame parts, as well as mechanical parts (MP's) and
cables (W), are identified on Figures 6-2 through 6-3.

Test Points and Adjustment Locations

Test points within the mainframe are the connector pins located on
the assemblies. Connector pin numbers for the various assemblies
are identified on Figure 8-20 (page 8-34). There are no user
adjustments for the mainframe,

Service Aids on Printed Circuit Boards

Service aids on printed circuit boards include pin numbers, some
reference designations, and assembly part numbers.

8-8 Service

www.valuetronics.com



Visual Inspection

Note

Note
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Other Service Documents

Service Notes, Manual Updates, and other service literature may be
available through Hewlett-Packard. For further information, contact
your nearest Hewlett-Packard office.

Visually inspect interior of instrument for any signs of abnormal
internally generated heat, such as discolored printed circuit boards or
components, damaged insulation, or evidence of arcing. Determine
and remedy the cause of any such condition.

Switch Settings

Verify the line voltage selection is set for the correct voltage available
in your area.

Verify the "SYS CONTROL - TALK/LISTEN" switch on the rear
panel of the HP E1301A is set correctly:

¢ Select SYS CONTROL if the unit is the system controller for
printers, discs, or other devices.

o Select TALK/LISTEN if the unit is eperating under commands
from a contraller.

Verify the "Interrupt Bypass switches"” are set correctly (on Al
Backplane PCA). Refer to the "HP E1300A/E1301A Installation and
Getting Started Guide" for more information on switch selection.

If these switches are set incorrectly, then interrupts sent to/received
from the A2 Controller PCA will be incorrect, or missing.

Connections

Verify that all connector contacts are not damaged, and that all cable
connectors are making positive contact. Do not overtighten connector
SCrews.

¢ HP-IB connector (screws should be finger tight)
o All other externally connected cables

e All assembly connectors and contacts

s All internal cables and harnesses

Cover Plates

Verify that a cover plate is installed over any empty slot to maintain
proper airflow within the mainframe.

During troubleshooting, the mainframe can be operated for a short
period of time with the modules and covers removed. Reinstall the
modules and/or cover plates before normal operation.

Service 8-9



Troubieshooting Test

Warning

Note

Note
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Perform the following steps to isolate a malfunction within the
mainframe to the assembly level.

Maintenance described in this section is performed with
power supplied to the instrument while protective covers are
removed. Energy available at many points may, if contacted,
result in personal injury. Where maintenance can be
performed without power applied, the power should be
removed,

The following information is provided to aid in troubleshooting the
mainframe.

¢ Principles of Operation at the beginning of this chapter.
e  Wiring diagram and assembly locator (see Figure 8-1).

e A listing of replaceable parts and a list of exchange assemblies in
Chapter 6.

e Component location diagrams and connector diagrams (see
Figures 8-21 through 8-23).

1. Remove the cover and brace (see "Disassembly and
Reassembly”), and perform a visual inspection as previously
described in this chapter. Replace any defective items.

2. Remove all modules installed in the A-size and B-size slots of the
mainframe. Remove any modules (other than the A2 Controller
PCA) installed in the internal slots of the mainframe (see Figure
8-15). See "Disassembly and Reassembly” for removal
information.

If a module is removed, change the corresponding "Interrupt Bypass
switch” on the Al Backplane PCA to "SLOT EMPTY" position.

3. When testing an HP E1300A, or an HP E1301A with front panel/
control problems, connect a computer to the mainframe rear panel
HP-IB connector using an HP-IB Interconnect cable. Set the
computer power to ON. Set the rear panel SYS CONTROL-TALK/
LISTEN switch to TALK/LISTEN.



4. On the mainframe, connect a power cable to the rear panel and set
the Power Switch to ON. Allow approximately 60 seconds for the
mainframe to perform the turn-on test.
¢ If malfunction is no longer present, troubleshoot the
individual modules using module service manuals.

o If the mainframe power-up is incorrect (see "Operator’s
Checks" in Chapter 3), proceed with step 6.

s If the mainframe does not power-up, verify rear panel fuse is
not open, then proceed with step 5.

5. Using a Digital Multimeter, verify that the power supply voltages
are as follows (measured from ground):

s  Battery ....coocceviinninnnns >3.3 Vde
o 45V .. +5 Vde £0.355 Vde
¢ 412V +12 Vde +0.60 Vde
s 12V -12 Vde +0.60 Vdc
oo —— o000
g o — oQoCo
[ +] — CO000
T e T @
- P N, oo - ceoo0
m\ 00 - 20035 -12vdc
i \ c——o i @/
& E_ : oo - oooo/o/+5Vdc

r i — s T3S BATTERY
JL -
|\e il | N7E\<.fzwc

| Al ——————

GROUND

Figure 8-2. Power Supply Voitage Measurement Location

s If incorrect, check A3F1, A4F1, A4 Power Supply Assembly, A3
Power Supply Auxiliary PCA, interconnecting cables/wires,
and rear panel AC Connector. Troubleshoot using Figure 8-20
and information presented in Principles of Operation.

¢ If correct, proceed with step 6.

6. Execute the functional test using the *TST? command. Allow
approximately 30 seconds for the test to complete.

o If +0 is returned, then no failure was encountered. If problem
still exists, proceed with step 7.

s If nothing or a +1 is returned, then check the A2 Controller
PCA and interconnecting cables. Troubleshoot using Figure
8-20 and information presented in Principles of Operation.

7. If HP E1301A front panel is suspect, disconnect interconnecting
cable PNL1W1 from A2 Controller PCA {A2J2) and execute the
function test using the computer. If +0 is returned with the front
panel disconnected, check PNL1 Display PCA, Keyboard PCA, or

interconnecting cable.

Service 8-11
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Note

Note
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8. Troubleshoot all other malfunctions using Figures 8-20 through 8-
23, the information presented in Principles of Operation, and the
following information as required:

s  For problems with the battery assembly, check the battery and
charger circuit voltage.

o Before replacing the battery assembly, check A3F101, charge
(charger functional and cable connected to A3J102 with power
to on) for a minimum of 16 hours, then recheck battery
voltage.

A functional battery assembly will be able to supply memory (optional
Memory PCA's) and the real time clock with current for at least 72
hours while maintaining a voltage of > 3.3 Vde.

» For problems with the optional DC Power and additional
memory assemblies, isolate the option and then repeat the
troubleshooting test. If test passes, suspect isolated assembly.
Troubleshoot using Figure 8-20, the information presented in
principles of operation.

¢ For problems with the optional disk drives and controller,
isolate the drive(s) and/or the Disk Controller PCA and then
repeat the troubleshooting test. If test passes, suspect isolated
assembly.

8. Reinstall all modules removed in step 2. Install the cover and
brace (see "Disassembly and Reassembly”).

If a module is installed, change the corresponding "Interrupt Bypass
switch” on the Al Backplane PCA to "SLOT FULL" position.
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Disassembly and
Reassembly

Warning
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Procedures are provided for disassembly and reassembly of the
following items:

¢ ® & & e & 9 O & ¢ °

a & o & @ e

Cover.

Brace.

Al Backplane Printed Circuit Assembly

A2 Controller Printed Cireuit Assembly

A3 Power Supply Auxiliary Printed Circuit Assembly

A4 Power Supply Assembly

B1 Fan Assembly

BT1 Battery Assembly

PNL1 Front Panel Assembly

Front Panel Display Printed Circuit Assembly (HP E1301A only)
Front Panel Keyboard Printed Circuit Assembly (HP E1301A
only)

Memory Printed Circuit Assemblies (Optional)

B-size Modules Installed in Internal Slots (Optional)

DC Power Supply Printed Circuit Assembly (Optional)

Disk Controller Printed Circuit Assembly (Optional)

3.5 Inch Floppy Drive Assembly (Optional)

20 Mbyte Hard Disk Drive Assembly (Optional)

Capacitors inside the instrument may still be charged even if
the instrument has been disconnected from its source of
supply.

Service 813



Cover 1. Set power to OFF, and remove the power cable.

2. Remove both screws, then the front cap, rear cap, and strap handle
from both sides of the cover {see Figure 8-3).
3. Remove both Torx T10 screws from the rear of the mainframe.

4. Slide the cover towards the rear and remove,

Note Take care not to catch the cover on the spring clips mounted to the
chassis when removing.

5. Reverse order to reinstall the cover.

Note When reinstalling the cover, verify the spring clips are in place and
not damaged. These clips cause the cover to fit snug, with positive
electrical contact. DO NOT FORCE the cover into place.

REAR CAP TORX T10

SCREW

FRONT CAP TORX T10
g SCREW

SPRING
cLiPs

Figure 8-3. Remove and Replace Cover
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Brace 1. Remove the cover (see Figure 8-3).

9 Remove the Torx T10 screw from the top rear. Lift and remove the
brace (see Figure 8-4),

3. Reverse order to reinstall the brace.

Note When reinstalling the brace, verify slots on the front and center are
properly aligned.

TORX T10

Figure 8-4. Remove and Replace Brace

Service 8-15
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A1 Backplane Printed 1. Remove all A-size and B-size modules from the mainframe.

Circuit Assembly
2. Remove the cover (see Figure 8-3) and brace (see Figure 8-4).

3. If installed, remove the optional B-size modules installed inside
the mainframe (see Figure 8-15).

4. Remove the A2 Controller PCA (see Figure 8-6).

5. Disconnect the following wires/cables:

» 15 pin ribbon cable W3 at AlJ14 (from A4 Power Supply
Assembly)

8 pin ribbon cable W2 at A1J15 (from A3 Power Supply
Auxiliary PCA)

* 8 pin ribbon cable W2 at A1J16 (from optional Disk Controller
PCA)

6. Remove the Torx T10 screw from the side. Lift and rotate Al
Backplane forward to unhook from the card guide posts, then lift
and remove.

7. Reverse order to reinstall the Al Backplane PCA.

o Align Al Backplane PCA guide holes with card guide posts,
then hook into place.

* Align Al Backplane PCA tabs with chassis slots and push
down to engage tabs into slots.

GUIDE
POST
15 PIN
RIBBON
CABLE
ToRXT10 W3
SCREW
8 PN
RIBBON
CABLES
(wW2)
Figure 8-5. Remove and Replace A1 Backplane PCA
Service
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A2 Controller Printed 1. Remove the cover (see Figure 8-3) and brace (see Figure 8-4).
Circuit Assembly
2. If installed, remove the optional B-size modules installed inside
the mainframe (see Figure 8-15),

3. Disconnect the following wires/cables (see Figure 8-6):

s 50 pin ribbon cable PNL1W1 at A2J2 (from PNL1 Front Panel
Assembly)

* 40 pin ribbon cable W4 at A2J1 {from Rear Panel)

4. Remove three Torx T10 screws from the corners.

Note One of the screws may be a combinatien of threaded standoffs if a B-
size module was installed in one of the internal slots.

5. Carefully lift up the free edge of the A2 Controller PCA and slide
it forward to disconnect A2P1 from the Al Backplane PCA, then
lift and remove.

Caution Disconnecting the A2 Controller PCA from the Al Backplane PCA
will cause the current contents in non-volatile RAM to be lost. This
includes stored preset states and HP-IB primary address (defaults to 9
on power-up). See DIAGnostic:BOOT:COLD and *SAV commands in
the HP E1300A/E1301A User's manual for more information.

6. Reverse order to reinstall the A2 Controller PCA.

TORXT10 P
SCREW OR
STANDOFF

TORX 110

{PNL1W1)

40 PIN
RIBBON
CABLE
(PIOW4)

Figure 8-6. Remove and Replace A2 Controiler PCA
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A3 Power Supply 1. Remove the cover (see Figure 8-3) and brace (see Figure 8-4).
Auxiliary Printed
Circuit Assembly 2. If installed, remove the optional DC Power PCA (see Figure 8-16).

Warning AC line voltage is present on this printed circuit assembly. Verify the
power cable is disconnected before proceeding with this procedure.

Note If mainframe is an HP E1301A, first remove cable PNL1W1 from the
front panel to the A2 Controller PCA.

3. Disconnect the following wires/cables (see Figure 8-7):

* 16 pin connector (P/O W1) from A3J1

* 8§ pin ribbon cable W2 from A3J101

e 2 pin connector (P/O B1) from A3J103 (from fan)

* 2 pin connector (P/O BT1) from A3J102 (from battery)
Caution Removing the cable connected to A3J101 and/or A3J102 disconnects

the battery voltage to the A2 Controller PCA, and will cause the
current contents in non-volatile RAM to be lost. This includes stored
preset states and HP-IB primary address (defaults to 9 on power-up).
See DIAGnostic:BOOT:COLD and *SAV commands in the HP
E1300A/E1301A User's manual for more information.

Always set the power switch to OFF before connecting or disconnect-
ing the battery. Failure to due so may cause fuse A3F101 to open.

4. Remove the Torx T10 screw, slide the A3 Power Supply Auxiliary
PCA to the rear, lift from the retaining studs and remove. Setting
power switch ON will aid in removing the PCA.

5. Reverse order to reinstall the A3 Power Supply Auxiliary PCA.

Caution Observe polarity when reconnecting the cables to A3J102 and A3J103
{red to +, black to -).

TORX Ti0 = £

SCHEW\E\ __L’______

0 ~

+_
—AIRFLOW™ |~

A3J103
i’

A3
\E |~ A3J102
. RETAINER L A3J101
STUDS —4 ERONT
'+ PANEL
i CABLE
e =
A3J1 (PNL1W1)
. BPIN
16 PIN_— gfg&“
CONNECTOR
(PIO W1) i TOP VIEW (W2)

Figure 8-7. Remove and Replace A3 Power Supply Auxiliary PCA
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A4 Power Supply 1 Remove all A-size modules from the mainframe.
Assembly

Remove the cover (see Figure 8-3) and brace (see Figure 8-4).

3. If installed, remove the optional 3.5 inch disk drive (see Figure 8-
18).

4. Remove plastic shield from card guide (see Figure 8-8).
5. Disconnect the following wires/cables:
» 3 pin connector from rear of A4 Power Supply Assembly

» 15 pin ribbon cable W3 from front of A4 Power Supply
Assembly

s Red {or black) terminal from A4 Power Supply Assembly
100/120 terminal

e  White terminal from A4 Power Supply Assembly loose
terminal

6. Remove four Torx T10 screws from the corners, slide A4 Power
Supply Assembly forward and remove.

7. Reverse order to reinstall the A4 Power Supply Assembly.

PLASTIC
SHIELD

TORXT10

SCREW RED
TERAMINAL
15 PIN
RIBBON

CABLE

(W3) TERMINAL

A4

Figure 8-8. Remove and Replace A4 Power Supply Assembly
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B1 Fan Assembly 1 Remove the cover (see Figure 8-3).

Note If mainframe is an HP E1301A, remove front panel cable assembly
{(PNL1W1) from the A2 Controller PCA.

2. Disconnect the following wires/cables (see Figure 8-9):
* 2 pin connector from A3J103

3. Remove the two Torx T15 screws and nuts (or clips), then Bl Fan
Assembly.

4. Reverse order to reinstall the B1 Fan Assembly.
e Install so that air flow is the direction illustrated.

TORX T15 TORX T15
SCREW SCREW

A3 \ FAN CLIP

s /[

1} i 7 ol

g[f | \ > —Am%w" (iﬁ

I

% T~ A3J103

[ _ FRONT
T PANEL

g ol

[

I

TOP VIEW

Figure 8-9. Remove and Replace B1 Fan Assembly
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BT1 Battery Assembly

Note

Caution

1. Remove the cover (see Figure 8-3).

If mainframe is an HP E1301A, remove front panel cable assembly
(PNL1W1) from the A2 Controller PCA.

2. Disconnect the following wires/cables (see Figure 8-10):
¢ 2 pin connector from A3J102

Removing the cable connected to A3J102 disconnects the battery
voltage to the A2 Controller PCA, and will cause the current contents
in non-volatile RAM to be lost. This includes stored preset states and
HP-IB primary address (defaults to 9 on power-up). See
DIAGnostic:BOOT:COLD and *SAV commands in the HP
E1300A/E1301A User's manual for more information.

Always set the power switch to OFF before connecting or disconnect-
ing the battery. Failure to due so may cause fuse A3F'101 to open.

3. Cut two tie wraps holding the battery to the chassis and remove.
4. Reverse order to reinstall the BT1 Battery Assembly.
¢ Replace tie wraps (HP P/N 1400-0507)

A3

]

\ -
) e BT

A3J102
\ RED -/////

BLACK .

JAAMAUALELLLL FRONT

O ™ PANEL
CABLE

Figure B8-10.
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(PNL1W1)

BATTERY —__
1L

TIE WRAPS

T CHASSIS

TOP VIEW

Remove and Replace BT1 Battery Assembly
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PNL1 Front Panel 1. Remove the cover {see Figure 8-3).

Assembly
9. Disconnect the following wires/cables (see Figure 8-11):
e 50 pin ribbon cable PNL1W1 from A2J2 (HP E1301A only)
3. Carefully remove trim strips from both sides.
Note Trim strips are mounted with adhesive and may be damaged when

removed. Replace when necessary (HP P/N 5001-0540).

4. Remove two Torx T10 screws from side.

5. Working from one side at a time, depress the two leaf springs
while pulling Front Panel Assembly forward. Repeat for the other
side and remove Front Panel Assembly.

6. Reverse order to reinstall the PNL1 Front Panel Assembly.

» Align power switch button with front panel hole.

50 PIN
RIBBON
CABLE
(PNL1W1)

LEAF
SPRINGS

T TRIM
STRIPS

TORX T10
SCREW

Figure 8-11. Remove and Replace PNL1 Front Panel Assembly
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Front Panel Display 1 Remove the cover (see Figure 8-3).
Printed Circuit
Assembly 2 Remove PNL1 Front Panel Assembly (see Figure 8-11).
(HP E1301A only)
3. Disconnect the following wires/cables (see Figure 8-12):
» 20 pin ribbon cable (P/O PNL1W1)

4. Remove two PCA retaining clips (if installed).
5. Carefully move tabs and rotate Display PCA out of front panel.

Caution Bend tabs only enough to remove the PCA. Tabs will break if bent too
far.
CL{ {)ESPLY PCA TABS cLp TABS
T
e ) 2
I y
- - -
H o - - TABS
- 20 PIN
RIBBON
<> CABLE
{P/O PNL1WT)
—_ '%3

Figure 8-12. Remove and Replace Front Panel Display PCA

5. Reverse order to reinstall the Display PCA.
o If tabs are bent, straighten before installing the PCA

+ Install bottom of card first with display toward panel window

s See diagram for sequence when reinstalling clips (if
required)
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Front Panel Keyboard

Printed Circuit
Assembly and Flubber
Keys (HP E1301A only)

.p.....a

o

Remove the cover (see Figure 8-3).
Remove PNL1 Front Panel Assembly (see Figure 8-11).

Carefully disconnect the following wires/cables (see Figure 8-13):
e 16 pin ribbon cable (P/O PNL1W1) from J1 (with stripe)

* 16 pin ribbon cable (P/O PNL1W1) from J2

Carefully lift tab and move card to right to unhook from the
locking tabs. Lift and remove Keyboard PCA.

Remove keypad flubber.

Reverse order to reinstall the Keyboard PCA.

s Install flubber into front panel. Verify that keys align with
holes in the front panel.

» Verify that contact etchings on the Keyboard PCA are clean
and dry. Install Keyboard PCA on front panel and align
locating tabs.

KEYBOARD
PCA FLUBBER

<w>\ =

CABLES || 1
(P/O PNL1W1) B
- I '}
B
0
R
1|
1

ITITTITTRTATRERY]

\\ // \ -

FRONT PANEL LOCATlNG FRONT PANEL

REAR VIEW TABS LEFT SIDE VIEW

Figure 8-13. Remove and Heplace Front Panel Keyboard PCA and Flubber Keys
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Memory Printed Remove the cover (see Figure 8-3) and brace (see Figure 8-4).

Circuit Assemblies
(Optional) Remove the A2 Controller PCA (see Figure 8-6).

Remove four Torx T10 screws (see Figure 8-14).

Carefully lift Memory PCA from connector and remove.

Repeat for second Memory PCA (if installed).

Reverse order to reinstall the Memory PCA

o g

TORX T10

NONVOLATILE SCREWS

MEMORY ——
CARD

A2 CONTROLLER PCA
COMPONENT SIDE

Figure 8-14. Remove and Replace Optional Memory PCAs
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B-Size Modules 1. Remove the cover (see Figure 8-3) and brace (see Figure 8-4).
Installed in Internal
Slots (Optional) 2. Disconnect any cables connected to the module (see Figure 8-15).

3. Remove two Torx T8 screws and spacers from front of module,

Note T8 screws (HP P/N 0515-2007) and spacers (HP P/N 0380-1111) are
very hard to retrieve if dropped.

4. Remove one Torx T10 screw from the top.

5. Carefully slide the module forward to disconnect the connector
from the Al Backplane PCA, then lift and remove.

6. Reverse order to reinstall.

TORX T10 A2 CONTROLLLER OPTIONAL

SCREW PCA MODULE
— T~
/ f T
‘ / VAN VARRENAN
T ] s \
z < TORXTE | |\
2 ] S=x A A
= _._%— //

SPACER
SLOT 2 CONNECTOR ‘ !

SLOT 1 CONNECTOR

A1 BACKPLANE PCA
\ !

FRONT
SUPPORT

/| 2

LEFT SIDE VIEW

Figure 8-15. Remove and Replace Optional Internal PCAs
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DC Power Supply
PCA (Optional)

o

Remove the cover (see Figure 8-3).

Remove PNL1 Front panel Assembly (see Figure 8-11).

Carefully disconnect the following wires/cables (see Figure 8-16):
» 16 pin cable (P/O W1) from A4

s  White wire at J3 on the PCA (from rear panel circuit breaker)
e Red wire at J2 on the PCA (from rear panel circuit breaker)

= Black wire at J5 on the PCA (from rear panel terminal block)

4. Remove two Torx T10 screws, then pull the DC Power PCA from

the A3 Power Supply Auxiliary PCA connectors. Lift and remove
DC Power PCA.

5. Reverse order to reinstall the DC Power Supply PCA.

» Verify three bumpers are in place for the DC Power Supply
PCA to sit on.

DC POWER
SUPPLY PCA

TORX T10

16 PIN
CABLE
(P10 W1}

CIRCUIT TERMINAL
BREAKER BLOCK
: N / |
/]
RUBBER é [e]sfe]e]
BUMPER r — e
TORX T10 @ |
@) S
RUBBER ' o o N R
BUMPERS |
J3 J2 J5
%

[

Figure 8-16. Remove and Replace Optional DC Power PCA
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Disk Controller PCA 1. Remove the cover (see Figure 8-3) and brace (see Figure 8-4).
(Optional)
If installed, remove the optional B-size modules installed inside
the mainframe (see (see Figure 8-15).

3. Remove the A2 Controller PCA (see Figure 8-6).

4. Remove three Torx T10 screws, then lift and remove Disk
Controller PCA and bracket {position to remove cables).

5. Carefully disconnect the following wires/cables (see Figure 8-16):
+ 25 pin ribbon cable P/O W4 at J1 (from rear panel)
+ 34 pin cable at J3 (from Floppy Disk Drive)
* 40 pin ribbon cable at J2 (from Hard Disk Drive)

» 8 pin ribbon cable at P1 (from Al Backplane PCA)

6. Reverse order to reinstall the Disk Controller PCA.
7. Verify that both 10 position rotary switches are set to "0".

8 PIN
RIBBON

DISK
CONTROLLER PCA

TORX T10

%% RIBBON
ABLE

C
TORX Ti0 (P/O W4)
SCREWS

Figure 8-17. Remove and Replace Optional Disk Controlier PCA
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3.5 Inch Floppy Drive
Assembly (Optional)

L

Remove the cover (see Figure 8-3).

2. Carefully disconnect the following wires/cables (see Figure 8-16):
* 34 pin cable at Disc Controller PCA J3

3. Remove four Torx T10 screws from the side, then lift and remove
the Disk Drive.

4. Reverse order to reinstall the Disk Drive Assembly.

e Verify that Disk Drive aligns with front panel slot before
tightening screws.

3.5"
FLOPPY
DISK DRIVE g

o

34 PIN
CABLE

TOBX T10
SCREWS

Figure 8-18. Remove and Replace Optional 3.5 Inch Disk Drive Assembly
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Remove the cover {see Figure 8-3) and brace (see Figure 8-4).

o

20 Mbyte Hard Disk
Drive (Optional)
2. If installed, remove the optional B-size modules installed inside

the mainframe (se¢ (see Figure 8-15).

3. Remove the A2 Controller PCA (see Figure 8-6).
4, Remove the Disk Controller PCA (see Figure 8-17).

5. Remove three Torx T10 screws, then lift and remove Disk Drive
Assembly (see Figure 8-19).

6. Reverse order to reinstall the Disk Drive Assembly.
+  Verify that rubber grommets are installed.

20 MEGABYTE
HARD DRIVE

GROMMETS

TORX T10
SCREWS

Figure 8-19. Remove and Replace Optional 20 Mbyte Hard Disk Drive Assembly
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TR ST A O TP ST

Repair The following information is provided to assist in repairing the
mainframe:

Etched Circuits The etched circuit boards in the mainframe have plated through holes
(Printed Circuit  which make a solder path through to both sides of the insulating
Boards) material. Soldering can be done from either side of the board with
equally good results. When soldering to any circuit board:

1. Avoid unnecessary component unsoldering and soldering.
Excessive replacement can result in damage to the circuit board
and/or adjacent components.

2. Do not use a high power soldering iron on etched circuit boards.
Excessive heat may lift a conductor or damage the board.

Caution Do not use a sharp metal object such as an awl or twist drill in step 3.
Sharp objects may damage the plated through conductor.

3. Use a suction device or wooden toothpick to remove solder from
component mounting holes. When using a suction device make
sure that equipment is properly grounded to prevent electrostatic
discharge from damaging MOS devices.

Electrostatic  Electrostatic discharge (ESD) can cause damage to certain assemblies
Discharge (ESD) in the mainframe. The damage can range from slight degradation
Precautions of a parameter to catastrophic failures.

MOS, CMOS, and other static sensitive devices are used in this
instrument. They are prone to damage from both static electricity
and transient signals and must be handled carefully. When
working on the mainframe assemblies:

1. Use a static-free work station with a pad of conductive rubber or
similar material.

2. Do not remove any assembly unless the mainframe has been
unplugged.

3. After removing assemblies from the mainframe, be sure that they
are placed on a conductive surface to guard against ESD damage.
Do not stack boards.

4. When removing a MOS or CMOS device from a high grip socket,
be careful not to damage it. Avoid removing devices from these
sockets with pliers. Instead, use a small screwdriver to pry the
device up from one end, slowly pulling it up one pair of pins at a
time.
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Post Repair Safety
Checks
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5. Once a MOS or CMOS device has been removed from an
assembly, immediately stick the device into a pad of conductive
foam or other suitable holding medium.

6. When replacing a MOS or CMOS device, ground the foam on
which it resides to the instrument before removing it. If a device
requires soldering, make sure that the assembly is lying on a pad
of conductive material, and that the pad, soldering iron tip, and
personnel, are grounded to the assembly. Apply as little heat as
possible.

7. Before turning the instrument off, remove any large ac or de
sources that may be driving MOS switches.

Visually inspect the interior of the instrument for any signs of
abnormal internally generated heat, such as discolored printed
cireuit boards or components, damaged insulation, or evidence of
arcing. Determine and remedy the cause of any such condition.

Check resistance from the mainframe enclosure to ground (center)
pin on AC power connector uging the Digital Multimeter. Verify the
reading is less than one ohm.

Check resistance from mainframe enclosure to line and neutral (tied
together) on the rear panel AC power connector using the Digital
Multimeter. With the power switch on, verify the resistance is <
2MQ,

Verify that the correct fuse is installed. Refer to the "HP
E1300A/E1301A Installation and Getting Started Guide” for more
information on fuse selection.
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Figure 8-20. Mainframe Assembly Locator and Wiring Diagram (Sheet 1 of 2)
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Figure 8-20 Mainframe Assembly Locator and Wiring Diagram (Sheet 2 of 2)
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Figure 8-21. A1 Backplane PCA Component Locator and Connector Diagram (Sheet 1 of 2)
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NORTHERN EUROPE
Hewiell-Packard B.A.

V. D. Hooplaan 2413

P .(.Box $3%

NL- 1183 AG AMSTELYEEN
The Netheriands

Tel: 20 547999

Telex: 18 919 hpner

SQUTH EAST EUROPE
Hewlett-Packard S.A.

World Trade Canter

110 Avenwa Lours Casai

1215 Cointrin, GENEYA, Switzeriand
Tet: (922198 86 51

Teiex: 27225 hpser

RS T ]

EASTERN USA
Hewlell-Packard Co.

4 Choke Cherry Road
ROCKVILLE, MD 20850

Tet: (301) 948-6370
MIDWESTERN USA
Hewietl-Packard Co.

5261 Totiviaw Drive

ROLLING MEADOWS, iL 50008
Tel: {312} 255-8800

SOUTHERN USA
Hevwsatt-Packard Co,

2000 Soutn Park Place
ATLANTA, GA 30339

Toi: (404) 355-1500
WESTERN USA
Hewlett-Packard Co.

5161 Lankershim Bivd.
NORTH HOLLYWOOD, CA 91601
Tok (8183 555-5600

MEDITERHANEAN

AND MIDDLE EAST
Hewigtt-Fackard S.A,
Mediterranean and Middie East
Qperations

Atrina Cenire

3% Kifissias Ave,
Paradissos-Amarousion, ATHENS
(ireece

Tel: 682 88 11

Teiex: 21-8588 HPAT GR
Cabie. HEWPACKSA Athens

OTHER INTERNATIONAL
AREAS

Hewlett-Packard Go.
intercontinental Headquarters
3495 Deer Creak Road

PALO ALTC, CA 94304

Tel: (415} 857-1501

Telex: $34-8300

Canle: HEWPALZK

www.valuetronics.com
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Arranged alphabeticaily by country 0

ARGENTINA
Hewlett-Packard Argenting S.A.
Montaneses 2140/50

1428 BUENOS AIRES

Tel: 781-4059/69

Cabie; HEWPACKARG

AUSTRALIA

Hewiell-Packard Austratia Lid.
31-41 Joseph Street

P.C:. Box 221

BLACKBURN, victoria 3130

Tel: 895-2895

Telex: 31-024

Cable: HEWPARD Malbourne

Hawlett-Packard Aystralia Ltd.
17-23 Talavera Road

P.0. Box 308

NORTHRYDE, N.S.W. 2113

Tei; BB8-4444

Teex: 21561

Cahle: HEWPARD Sydney

AUSTRIA
Hawieti-Packard Ges.m.b.h.
Liabigasse 1

P.0. Box 72

A-1222 VIEMNA

Tei: (0222} 25000

Telax: 134425 HEPA A

BELGIUM

Hewlett-Packard Belgium S.A/NY,

Bivd de [a Woluwe, 100
Woluwetal

81200 BRUSSELS

Tol: (02} 762-32-00

Telex: 23-494 patoden bru

BRAZIL

Hewiett-Packare do Brasi
180 tida

Atameda Rio Negre, 750
ALPHAVILLE

08400 Barueri 5P

Tai: (311 421.1311

Telex: {011) 33872 HPBR-BR
Casle: HEWPACK Sao Paule

Hewlett-Packarg do Brasil

18.C. Lida.

Praia de Botatago 228

&% Andar-conj 614

Editicio Argentina - Ala A

22250 RI0 DE JANEIRO, RJ

Tei: (021 5626422

Telex: 21905 HPBR-BR

Cable: HEWFACK Rio de Janeito

CANADA

Hewlett-Packard (Canada) Ltd,
11120-178th Sireet
EDMONTON, Alberta T55 1P2
Tt (603) 486-8666

Keowiett-Packard (Canada) Ltd.
17500 trans Canada Highway
South Service Road
KIRKLAND, Quebec H8J 2X3
Tel: (5 14) 674232

Telex: 058-21521

Hewsett-Packard {Canada) Lid.
6877 Goreway Crive
MISSISSAUGA, Ontario L4Y 1M8
Tei: {416) 678-9430

Telex: 069-8644

Mewlett-Packard {Canadaj Ltd.
2670 Queensyiew Dr.

GTTAWA, Ontario K2B 8K1

Tel: {§13) 8206483

CHINA, Peopie's
Republic of

China Hewiett-Packard Co., Lid.

P.Q. Box 9610, Baijing

4th Floor, 2nd Walch Factory Main
Bldg.

Shuang Yu Shou, Bei $an Huan Road
Hat Dian District

BEWING

Tei: 28-0567

Tetex: 22601 CTSHP CN

Cabte: 192 Bedjing

DENMARK
Hewiett-Packard A/S
Kongevejen 25
DK-3460 BIRKERCED
Yok (02) 51-66-40
Telax: 37409 hpas dk

FINLAND
Hewletl-Packard Oy
Pilspankaifiontis 17
02200 £8PQ0

Tel: 00358-0-88721
Teex: 121563 HEWPASF

FRANCE
Hewiett-Fackard France
Chemin des Mouilies

Boite Postale 182

£9131 ECIALY Cadex (Lyon)
Yok (78) 133.81.25

Telex: 330617F

Mewsett-Packard France

Parc d'activités du Bois Briard
Avenue du Lac

91040 EYRY Cediax

Tel: (60} 77-83-83

Telex: 682315F

Hewilett-Packard France

Zone Industrielis de Courtabosut
Avenue des Tropiques

91947 LES ULIS Cedex {Orsay)
Tei: (69) 07-78-25

Telex: 600048F

GERMAN FEDERAL
REPUBLIC
Hewiatl-Packard GmbH
Veririsbsrentrum Mitte
Hewient-Packard-Strasse
D-6380 BAD HOMBURG
Tel: {06172} 400-0

Telex: 410 544 hpbhg

Hewiatl-Peckard GrbH
Yertriabsrentrun Sidwes!
Schickardstrasse 2
D-7030 BOBUNGEN

Ted: {0703 1) 5645-0

Tetax: 7265 743 hep

Hewlati-Packard GmbH
Verireharantrum Sid
Eschenstrasse §
D-8028 TAUFKIRCHEN
Tal; {089} 6120 7-0
Tetax: 0524585

GREECE

Hewiett-Packard A E

118, Kifissias Avenue

&th Floor

Halandri-ATHENS

Greece

Tel: 8471543, 6471673, 8472971
Tetax: 221 286 HPHLGR

2|

HOMNG KONG
Hewlen-Packard Mong Xong, Lid.
G.P.0. Box 795

5th Floor, Sun Hung Kai Centre
30 Harbour Road

HONG KONG

Tet: 5-8323211

Telax: 56678 HEWPA HX

Cable: HEWPACK HONG KONG

ICELAND
Hewiett-Packard iceland
Hoefdabakka &

115 REYKJAYIK

Tel: (1) 67 1000

INDIA

Biue Star L1d.

13 Community Center
New Friands Colony
NEW DELMI 110 065
Tel: 533152, 636674
Tetax: (31-61120
Cable: BLUEFROST

INDONESIA

BERCA Indonesia P.T.
P.C.Box 2487/Jkt

Antara Bldg.. 11th Floor

JI. Medan Merdeka Selatan 17
JAKARTA-PUSAT

Tel: 343989

Telex: 45748 BEASAL 1A

IRELAND
Hewlelt-Packard lrsiand LIg,
82/83 Lower Leeson Street
DUBLIN 2

Tel: 0G0 1 808800

Telex: 30433

{SRAEL

Computation and Measurement
Systems {CM5} Lid.

11 Masad Street

£7060

TEL-AVIV

‘Tel: 388 2828

Talex; 33563 Motil Ik,

ITALY

Hewlett-Packard Hajiana 5.p.A.
Via G. di Vittorio 9

|- 20063 CERNUSCD SUL
RAVIGLID

{Milano}

Teb: ({12) 523631

Telex: 334632

Hewletl-Peckard laliana S.p.A.
Viaia C. Pavess 140

00144 ROMA EUR

Tal: {06) 5483

Telex: £105 34

JAP AN
Yokogava-Hewlett-Packard Lid,
Chua Bldg.,

4-20 Nishmakajima, § Chome
Yodogawa-ku

OSAKA, 532

Tet: (06) 3046021

Tetex; YHPOSA 523-3624

Yokogawa-Hewlett-Packard Lid.
26-21 Takaido-Higashi, 3 Chome
Suginami-ku TOXYD 188

Tei: {03) 3316111

Telex: 232-2024 YHPTOX

Yokogawa-Hewlett-Packard Lid,
‘Yasuda Seimet Nishiguchi Bidg.
304 Tsyruya-cho, 3 Chome
Kanagawa-ku, YORQHAMA 221
Ted: (045) 312-1252
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KOREA

Samsung Hewlett.Fackard Co. Lid.

Pangbang Yecedido Building
12-16th Floors

36-1 Yeoeuido-Dong
Youngdeungoo-Ku

BEQUL

Tel 754-4666, T84-2666
Teiex; 25156 SAMSAN K

MALAYSIA

Hewlett-Packard Saias (Malaysia)
Seén. Bhe.

8th Floar

Chung Khisw Bank Bullding

46, Jaian Raja Laut

50350 XUALA LUMPUR

Tal: 2986555

Telex: 31011 HPSM MA

MEXICO

Hewieti-Packard de Mexico,

S.A deC.V.

Monta Peivoux No. 111

Lomas g Chapuitapec

1100¢ MEXICO, D.F.

Tei: 5.40.62-28, 72-88, 50-25
Telax: 17-74-507 MEWPACK MEX

NETHERLANDS
Hewleti-Packard Nederiand B.V.
Startbaan 16

NL+1187 XR AMSTELVEEN
P.0. Box 567

NL-1180 AR AMSTELVEEN
Tei: (020) 547-6911

Tetex: 13 216 HEPA NL
NORWAY
Hewiett-Packard Norge A/S
Csterndaien 16-18

P£.0. Box 34

N-1345 OESTERAAS

Tei: 0047/2/24 63 90

Teiex: 75621 hpnas n

PUERTO RICO
Hewloett-Packard Puerto Rico
101 Munoz Rivers Av

Esu. Caile Cchoa

HATC REY, Puerto Rico 00918
Tei; (808) T54-7800

SAUDI ARABIA

Modern Eiectronics Estabiishment
Hewiett-Packard Oivision

P.0. Box 1228

Redec Piaza, 6ih Floor

JEDDAK

Tei: 644 96 28

Telex: 4027 12 FARNAS 5J

Cable: ELECTA JEDDAH

SINGAPORE

SPAIN

Hewlett-Packard Espafioia, S.A.
Lria. da la Gorufa, Km. 18, 400
Las Rozas

E-HADRIO

Tel: {17 837.00.11

Teiex: 23515 HPE

SWEDEN
Hewietl-Packard Sveriga AB
Skaihoitsgatan 9, Kista

Box 19

5-16393 SPANGA

Tal: (08} 750-2000

Telex: {854) 17886

Telefax: {08} 7527781

SWITZERLAND
Hewlatt-Packard {Schweiz) AG
7. rus du Bois—du-Lan

Cass postale 365

CH-1217 MEYRM §

Tol: {0041} 22-83-11-11
Tolex:27333 HPAG CH

TAIWAN

Hewiett-Packard Taiwan Lid,

8th Flpor, Hewiett-Packard Buiiding
337 Fu Hsing North Road

TAPE!

Tk (02) 712-0404

Tetax: 24438 HEWPACK
Canle:HEWPACK Taipei

TURKEY

Teknim Company Lid,
Iran Caddesi No. 7
Karakliders

ANKARA

Tei: 275800

Telex: 42155 TKNM TR

UNITED KINGDOM

ENGLAMND
Hewiett-Packard Lig,
Hsaathside Park Road
Cheacie Heatn
STOCKPORY
Cheshire

SK3 OR8

Tel: 0614280828
Telex: 568068

Mewisil-Packard Lid.

King Street Lane

Winrarsh, WOKMNGHAN

Berkahire AG11 SAR

Tol: Q734 TBATT4

Telex: 847178
SCOTLAND
Hawiett-Packard Lid.
BOUTH QUEENSFERRY
Wast Lathian, EM30 8TG

Hewlett-Packard Singapors {Sales) Tek 5312331 1188

Ple. Lid.

#08-0C Incheape House
450-2 Alexandra Road
Alexandrs P.C. Box 58
BINGAPORE, 9115

Tel; 4731788

Teigx: 34208 HPSGESC RS
Cable: HEWPACK, Singapars

SOUTH AFRICA

Hewisti-Packard So Africa {Piy ) Lid.

9 Eastern Service Aoad

Eastgate Ext, 3

SANDTONM 2144

Tol: B02-5111, 802-5425

Telax: 4-20877 SA

Capia: HEWPACK Johannesburg

Telex: 72682
UNITED STATES

Alabams
Hewiatt-Packard Co.
420 Wynin Drive
HUNTSVILLE, AL 35808
Tel: (205) 830.2000

Arizona
Mawiott-Packard Ca.

8080 Pointe Parkway West
PHOEHMIX, AZ 85044

Tei: {602) 273-5000

Calitornia
Hawlett-Packard Co.
1421 5, Manhatian Av,
FULLERTON, CA 92831
Tek (714) 959-6700

www.valuetronics.com
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Hewiatt-Packard Co.

5651 Waest Manchester Ava.
LOS ANGELES, CA 50045
Tel: {213) 337.8000

Tetex: 910-325-5608

Hewlett-Packard Co.
9806 Aero Drive
SAMDIEGO, CA 92123
Tek (619) 279-3200

Hawistt-Packard Go,
3003 Scott Bowlevard
SANTA CLARA, CA 95084
Tei: (408) 988-T000
Telex: 910-338-0586

Colorado
Hewiatl-Packard Co.

74 inverness Place, East
ENGLEWOOD, GO 80112
Tei: (303) 648-5000

Connecticut
Hewiatt-Packard Co.

47 Barnes Industrial Road South
WALLINGFORD, CT 06492

Tei: (203) 265-7801

Florida

Hewiatt-Packard Co.

2801 N.W. 62nd Street

FORT LAUDERDALE, FL 33309
Tel: (30%) 973-2600

Hewiatt-Packard Co.
8177 Lake Ellenor Drive
ORLANDO, FL 32809
Tal: {305) 858-2900
Georgia
Hewiet1-Packard Co.
2000 South Park Place
ATLANTA, GA 30339
Tal: {404) $55- 1500
Tatex; 810-766-4890
Hlinois
Hewiat1-Packard Co.
£201 Tollviaw Dfive
ROLLING MEADOWS, 1L 500GB
Tet: {312} 255-3800
Tawx; $10-687-1065
indiana
Hewiett-Puckard Co,
11911 N. Meridian St.
CARMEL, IN 46032

Tal: {317) 8444100

Louisiana
Hewtett-Packard Co.
160 James Drive Ens
87. ROSE, LA TOOB7
P.O. Box 1548
KENNER, LA 70063
Tol; {504) 4674100

Maryland
Hewlett.Packard Co.
3701 Koppers Stroet
BALTIMORE, MD) 21227
Tei: {301} 544-5800
Teiex: 716-862-1943

Hewiett-Packard Co.
2 Choke Cherry Road
ROCKXYILLE, MD 20850
Tal: (301) 948-6370

Massachusetls
rewtett-Packard Co.
1775 Minyteman Road
ANDOVER, MA (1810
Tal; {(§17) 682-1500

Michigan

Mawlatt-Packard Co.

38550 Orchard Hill Place Drive
NOYL, Mi 48050

Tei: (313) 49-5200
Minnesotz
Hewtett-Packard Co.

2025 W. Larpentaur Ava,

ST, PAUL, MN 55112

Tei: (§12) 644-1100
Missouri

Hewiati-Packard Co.

1001 £ 10151 Terraca Suite 120
KAMSAS CITY, MC 64131-3268
Tel: (816) 541-0411

Hawiatt-Packard Ca,
13001 Hollenberg Drive
BRIDGETON, MO 83044
Tob (314) 344-5100
New Jorsey
Hewlett.Packard Co.
120 W. Century Road
PANAMUS, NJ 07653
Tel: {201) 265-5000

New Mexico
Kewiatt-Packard Co.
7801 Jefterson NE,
ALBUQUERQUE, NM 87109
Tek: (505) 823-6100

Mew York
Hewiatt-Packard Co.
5600 Main Street
CLARENCE, NY 14431
Teik; (716) 7558621

Hewiett-Packard Co.
7641 Henry Ciay Bivd,
LIVERPOOL, NY 13088
Tel: (315} 451-1820

Hewiett-Packard Co,

3 Crossways Park Wost
WOOOBURY, NY 11797
Tel: {518) 882.7300

North Carolina
Hewlatt-Packard Co,
5605 Aoanne Way
GREENSBOR(, NC 27420
Tel: {919) 852-1800

Ohio
Hewiett-Packard C&.
15885 Sprague Hoad
CLEVELAND, OH 44136
Tei: (216} 243-7300

Hawlatt-Packard Co.
§08C Springboro Pike
MIAMISBURG, OH 45342
Tel: {513} 433-2223

Hawieti-Packard Co.
673 Brooksedge Bivd.
WESTERYILLE, OH 43081
Yol (514) 891-3344

Okishoma
Hewiett-Packard Co.

3525 N.W, 56th St.

Suits C-100

OKLAHCMA CITY, OK 73112
Tel; (405} 946-9489

Oregon
Rewigtt-Packard Co.
9255 5. W. Pionesr Count
WILSONVILLE, OR 97070
Tt (503) 682-300¢

Pannsyivania

Hewiatt-Packard Co.
111 Zeta Drive
PITTSBURGH, PA 15238
Tei: (412} 7820400

Hewiatt-Packard Co.
2750 Monroe Boulevard
VALLEY FORGE, PA 19462
Tel: (215) 666-9000

Texas
Hewiatt-Packard Co.
1825-P Kramer Lane
AUSTIN, TX 7B758
Tol: (512) 8356771

Hewlett-Packard Co.
10535 Harwin Drive
HOUSTON, TX 77038
Tal: {713) T76-6400

Heowlatt-Packard Co.
930 £ Campbelt Re,
RICHARDSOM, TX 75081
Tat: (214) 231-6107

Hewlatt-Packard Co.

1040 Central Parkway South
SAH ANTONIG, TX 78232

Tei: {512) 404-8336

Utah

Hewietl-Packard Co.
3530 W. 2100 Seuth St.
SALT LAXE CITY, UT 84118
Tel: {801} §74-1700
Virginia
Hewiatt-Packard Co.
4305 Cox Road

GLER ALLER, VA 23060
Tel {804) 747-7750

Washington
Hewlett-Packard Co.
15815 S.E. 37th Street
BELLEVUE, WA 98006
Tel: (206} 843-4000

Wisconsin
Hewiatt-Packard Co.
275 N, Corporate Dr,
BROCKFIELD, Wi 53005
Te: (414} T94-880G

VENEZUELA

Hewlett-Packard ta Venezusta C.A.
3A Transversal Los Ruices Norte
Edificio Seqgre 24 3

Apartado 30933

CARACAS 1050

Tek: (582) 2394133

Telex: 251046 HEWPACK

YUGOSELAVIA
Da Harmes

Genersl Zdanova 4
YiJ- 11000 BEOGRAD
Toi: {011) 342 641
Talax: 11433
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CERTIFICATION

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

WARRBANTY

This Hewlett-Packard product is warranted against defects in materials and workmanship for a period of three years 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 HP
products. During the warranty period, Hewlett-Packard Company will, at its option, either repalr or replace products which prove to be
defective,

For warranty service or repair, this product must be returned to a scrvice facility designated by Hewlett-Packard (HP). Buyer shall prepay
shipping chazges to HP and HP shall pay shipfing charges to return the product to Buyer. However, Buyer shall pay all shipping charges,
duties, and taxes for products returned to HP from another country.

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

LIMITATION OF WARRANTY

The foregoing watranty shali 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 environmental specifications for the product, or improper site
preparation or maintenance.

The design and implementation of any eircuit on this product is the sole responsibility of the Buyer. HP does not warrant the Buyer's circuitry
or malfunctions of HP products that result from the Buyer’s circuitry. In addition, HP does not warrant any damage that occuss as a result
of the Buyer’s eircuit or any defects that result from Buyer-supplied products.

NO OTHER WARRANTY I8 PXPRESSED OR IMPLIED. HP SPECIFICALLY DISCLAIMS THE IMPLIED WARRANTIES OF
MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE,

EXCLUSIVE REMEDIES

THE REMEDIES PROVIDED HEREIN ARE BUYER'S SOLY, AND EXCLUSIVE REMEDIES. HP SHALL NOT BE LIABLE FOR
ANY DIRECT, INDIRECT, SPECIAL, INCIDENTAL, OR CONSEQUENTIAL DAMAGES, WHETHER BASED ON CONTRACT,
TORT, OR ANY OTHER LEGAL THEORY.

NOTICE

The information contained in this document is subject to change without notice. HEWLETT-PACKARD (HP} MAKES NO WARRANTY
OF ANY KIND WITH REGARD TO THIS MATERIAL, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF
MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE. HP shall not be liable for errors contained herein or for
incidental or consequential damages in connection with the furnishing, performance or use of this matesial. This document contains
proprictaty information which is protected by copyright. All rights are reserved. No past of this document may be photocopied, reproduced,
or transiated to another language witheut the prior written consent of Hewlett-Packard Company. HP assumes no responsibility for the use
or reliability of its software on equipment that i not furnished by HP.

Festricted Righis Legend

Use, duplication, or disclosure by the Ciovernment is subject to restrictions as set forth in subdivision (b)(3)(ii} of the Rights in Technical
Data and Computer Software clause at 52.227-7013. Hewlett-Packard Company; 3000 Hanover Street; Palo Alto, California 94304

Herstellerbescheinigung

Hicrmit wird bescheinigt, dass dieses Gerdt/System
HP E1300A/E1361A in Ubereinstimmung mif den Bestimmungen
von Postverfligang 1046/84 funkentstdrtist. Der Deutschen Bun-
despost wurde das Inverkehrbringen dieses Geradtes/Systems an-
gezeigt und die Berechtigung zur Uberprfung der Serie auf
Einhalteng der Bestimmungen eingerdumi.

Zusalrinformation fiir Mess- und Testgerite:

Werden Mess. und Testgerdte mit ungeschirmten Kabeln
und/oder in offenen Messaufbauten verwendet, so ist vom
Betreiber sicherzustellen, dass die Funk-Entstdrbestimmmungen
unter Betriebsbedingungen an seiner Grundsticksgrenze ein-
gehalten werden.,

www.valuetronics.com

Manufacturer’'s Declaration

"This is to certify that the equipment HP E1300A/E1301A meets
the radio frequency interference requitements of Directive FT'Z
1046/84. The German Bundespost has been notified that this
equipment was put into circulation and has been granted the right
to check the praduct type for compliance with these requirements,

Additional Information for Test and Measurement Equipment:
If test and measurement equipnient is operated with unscreened
cables and/or used [or raeasurements on open set-ups, the user has
to assure thal under operating conditions the Radic Interference
Limits are still met at the border of the user's premises.



MANUAL COMMENT SHEET

HP 75000 Series B Mainframes (HP E1300A/E1301A ) User’s Manual

Manual Part Number E1300-50003 Egition 3 (November 1991)

You can help us improve our manuals by sharing your comments and suggestions. Please complete this
questionnaire after becoming familiar with the manual and then return it to us. En appreciation of your time, we
will enter your name in a quarterly drawing for a Hewlett-Packard calculator.

Please describe the system configuration, programming language, and plug-in modules you are using with
your HP E1360 Aor E1301A Mainframe,

Please circle one number for each statement below as it applies to the manual listed at the top of this page:
(1 = Strongly Disagree; 5 = Strongly Agrec)

The manual is well organized

Instructions are easy to understand

The mannal is clearly written

Examples are clear and useful

The manual contains enough examples
Hlustrations are clear and helpful

The manual meets my overall expectations

® & ©® & & & @
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Please write any comments and/or suggestions in the space provided below. Use additional pages if you wish.
The more specific your comments, the more useful they are to us,

Your Name: Company:
Address: Job Title:

City/State: Telephone:
Zip/Postal Code: Country:

www.valuetronics.com
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Enclosed is the User’s Manual for the HP E1300/E1301 Mainframes. Insert this
manual into the binder that comes with your HP 75000 Series B manframe
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Printing History
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g Isstruction manwual symbol affixed to I~ Alternating current (AC).

¥ product. Indicates that the user must F—
refer to the manual for specific Warning - o .
or Caution information to aveid personal Direct current (DC).
injury or damage to the product.

Indicates hazardous voltages.
— Indicates the field wiring terminal that N
must be connected to earth ground before WARNING  caisattentiontoa procedure, practice, or
operating the squipment”protects against condition that could cause bodily injury or
electrical shock in case of fault. death.
Frame or chassis ground termigal"typical- CAUTION Callsattention toa procedure, practice, ot
A on _L 1y commects 1o the equipment’s metal condition that could possibly cause

frame.

damage to equipment or permanent joss of data.

WARNINGS

The following general safety precautions must be observed during all phases of operation, service, and repair of this product. Failvre to
comply with these precantions or with specific warnings elsewhere in this manual violales safely standards of design, manufaciure, and
intended use of the prodnct. Hewlett-Packard Company assumes no liability for the customer’s failure to comply with these requirernents.

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

DO NOT operate the product in an explosive atmosphiere 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 fuseholders.

Keep away from live circuits: Operating personnel must not remove equipment covers or shields. Procedures involving the removal of covers
or shields are for use by service-trained personne! only. Under certain conditions, dangerous voltages may exist even with the equipment
switched off. To avoid dangerous electrical shock, DO NOY perform procedures involving cover or shield removal unless you are qualified
te 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, cxcessive moisture, or any other reason, REMOVE POWER and do not use the product until safe operation
can be verified by service-tzained personnel. If necessaty, roturn the product to a Hewlett-Packard Sales and Service Office for service and
repair to ensure that safety features are maintained,

DO NOT service or adjust alone: Do not attempt internal service or adjustment unless another person, capable of rendering first aid and
resuscitation, is present.
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HP 75000 Series B Documentation

Manual Descriptions Installation and Getting Started Guide. Contains step-by-step instructions for
all aspects of plug-in module and mainframe installation. This guide also
contains introductory programming information and examples.

HP E1300A/E1301A Mainframe User’s Manual. Contains programming
information for the mainframe, front panel operation information (for the HP
E1301A mainframe}, and general programming information for instruments
instailed in the mainframe.

Plug-In Medule User’s Manuals. Contains plug-in module programming and
configuration information. These manuals contains examples for the most-used
module functions, and a complete TMSL. command reference for the plug-in

module.
Instaliation and Getting
Started Guide
Instrument Applications® Using the Mainframe front panel or pacer
Plug-in Module User’s Mainframe User’s
Manuals Manuals

* For Scaaning Voltmeter Applications, refer to the HP BI1326A/B1411A 5 1/2 Digit Multimeter
User's Manual.

Suggested Sequence for Using the Manuals
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HP Instrument BASIC User’s Handbook. Includes three books: HP Instrument
BASIC Programming Techniques , HP Instrument BASIC Interfacing Techniques,
and HP Instrument BASIC Language Reference.

Using HP Instrument BASIC with the E1405. Contains information on the
version of HP Instrument Basic which can be installed in ROM in your E14058
Command Module.

Beginner’s Guide to SCPI. Explains the fundamentals of programming
instruments with Standard Commands for Programmable Instruments (SCPI).
We recommend this guide to anyone who is programming with TMSL for the
first time.

Tutorial Description of the Hewlett-Packard Interface Bus. Describes the
technical fundamentals of the Hewlett-Packard Interface Bus (HP-IB). This
book also includes general information on IEEE 488.2 Common Commands.
We recommend this book to anyone who is programming with IEEE 488.2 for
the first time.

IEEE Standard 483.2-1987, IEEE Standard Codes, Formats, Protocols, and
Common Cemmands. Describes the underlying message formats and data types
used in TMSL. and defines Common Commands, You may find this document
useful if you need to know the precise definition of certain message formats,
data types, or Common Commands. Available from: The Institute of Electrical
and Electronic Engineers, Inc.; 345 East 47th Street;

New York, NY 10017, USA

VXIbus System Specifications. Hewlett-Packard part number E1400-96006.

The VMEbus Specification. Available from: VMEbus International Trade
Association; 10229 N. Scottsdale Road, Suite E; Scottsdale, AZ 85253; US.A.
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This manual shows how to use the HP E1300/E1301 Mainframe and how to
operate and program instruments within the mainframe using SCPI (Standard
Commands for Programmable Instruments) commands and IEEE 4882
Common Commands. For installation and configuration information refer to the
"HP 75000 Series B Installation and Getiing Started Guide”.

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

This chapter describes how to use the HP E1301A mainframe’s front panel
keyboard and display to operate instruments in the mainframe,

This chapter describes how to use a display terminal to operate instruments in
the mainframe,

This chapter shows how to use the mainframe’s Pacer, how to change the
primary HP-IB address, and how to synchronize internal and external
instruments using the mainframe’s Trigger In and Event Out ports.

This chapter contains information on downloading device drivers into
non-volatile memory using both HP-IB and R$-232 connections.

This chapter shows some general concepts for operating instruments in the
mainframe vsing TEEE 488.2 Common Commands and the HP-IB interface,

The command reference contains a detailed description of each System
Instrument command. it includes information on the choice of settings and
examples showing the context in which the command is used. It also contains
command references for the supported IEEE 488,2 Common Commands and
IEEE 4881 HP-IB Messages.

This appendix contains a list of the Mainframe’s operating specifications,

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

This appendix shows how to set-up a terminal for usc with the Display Terminal
interface described in Chapter 3.

This chapter shows you how to connect and operate the optional D.C. Power
module (E1300A Option 008).

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

wi



_ of C@mem:

1. Getting Started
Using This Chapter . . o o o ittt e e et e e e e it e e e et e e e 1-1
Mainframe Description . . .. . .. . e 1-1
Optional Mainframe Memory . . .. . . . . it i e e 11
Instrument Definition . .. ... ... L 1-3
Instrument Logical Addresses . ... ... ..o o o L oL 1-4
Instrument Secondary Addresses . . . . . . .. L. e 1-4
UnassignedModules . .. ... ... .. . e . 1-4
Introductory Programming Examples . . . . . . .. ... .. ... . .. .. ... 1-4

2. Using the Front Panel

Using this Chapter . . . . 0 et e e e e e e e e e e e 21
Front Panel Features . . . . ... .. . . . i i 2-1
Using Menus . . . . oo e e e e e e e e 2-2
A60-SecondMenuTutorial . ... . .. .. L 2-2
Using the System Instrument Menu . . . . .. ... . . o oL 2-3
Using the Other Instrument Menus . . . . . .. ... o i oo 2-5
Montor Mode . .. .. ... .. e e 2-8
ExecutingCommands . . . . . . ittt i it e i e e 29
Editing . ... . e e e e e e e 2-9
KeyDescriptions . . v v v i vt e e e e e e e e e e e e 2-10
MenuKeys . .. e e e e e e 2-10
Display Control & Editing Keys . . . . . . .. ... i 2-10
Instrument Control Keys ... ... .. . oo i i 2-11
Other Keys .. . . e e e e e 2-11
InCascof Difficulty . . . .. ... . ... . .. e 2-12
Instrament Menus . . . .. L L e 2-13

3. Using the Display Terminal Interface

Usingthis Chapter . . . . . . 0 et e e e e e e e e et e e e e 31
Terminal Interface Features . . . . . . .. . 0 i e e 3-2
Using MEMUS . . . . 0 ottt e e et e e e e e e e e e 33
Ad0-SecondMenuTutorial . ... ... L. L e 33
Using the System InstrumentMenu . . . ... ... .. .. oL 3-5
Using the Other Instrument Menus . . . .. . ... ... o oo, 3-8
311
Monitor Mode . . . .. . . ... e 311
Exccuting Commands . . . . . .0 ot ottt ot it e e e e e 3-13
EdIIng . . e e e e 3-13
General Key DesCriptions . . . . o 0t i v i e e e e e e e e e e 3-14
Menvand MenuControlKeys . . . . . . . o i it e 3-14
EditingKeys . .. .. . L 3-14
Instrument Control Keys ... .. ... oo o i 3-15
Other Keys . o o e e e e e 3-15

Table of Contents - 1
www.valuetronics.com



Using Supported Terminals . . . ... ... . i 316 7

The Supported Terminals . . . . . . ... . i e e 3-16
Usingthe HPT00/22 . . . 0o e e e e e e e 3-17
Usingthe WYSEG WY-300e . .. .. . .t i i s 3-19
Using Other Terminals . . .. . ... .. .. e e 3-19
What “Not Supported” Means . . ... ... i 3-20
Testing Terminals for Compatibility . . . ... .. ... . o oo, 3-20
Using a Terminal Without Menus . . . . .. ..o i i 32
ImCaseof Difficalty . . ... ... i e 3-23
Instrument Menus . . . . . ..t it e e e e e e 3.25

4, Using the Mainframe

UsingthisChapter . . . . . .. .. 0 e e 4.1
Usingthe Pacer . . . . . . L. i i e e 4-1
Changing the Primary HP-IB Address . . .. ... ... . ... ... ... 4-3
Synchronizing Internal and External Instruments . . .. ... ... 4-3
Mainframe Data Memory . . . . . . o e e e 4-6
Using Mainframe DataMemory . . . .. ... . oo 4-6
Non-Volatile User Memory . .. . . . .o 0 v i i e e e i e i i e o 47
Allocatinga User MemorySegment . . . ... . o oo 4.7
Locatingthe NRAM segment . .. .. . . ..ot 47
Using :DOWNioad and :UPload? to AccessData . ... ... .00 o oo h. 4-9
Data Formats for iDOWNIoad . .. ... ... ... . 4.9

%, Downloading Device Drivers

AboutthisChaplter . ... .. .. i e e 51
What You WillNeed . ... ... .. . o i e 51
MemoryConfiguration . . ... .. ... o e e 5-3
Download Program Configuration . ... ... . .. . ... . i, 5-4
Editing the ConfigurationFile ... ... ... ....... e 5-4
Downloading Drivers in MS-DOS Systerns . . v v o v o oo oo e 5-6
Downloading Drivers in HP-IB Systems with IBASIC . . ... ... ... ... 57
Downloading Drivers in HP-IB Systems with HEPBASIC . . ... ... .. .. ..., 5-8
Downloading Multiple Drivers . . ... . . .. o i 5-9
Checking Driver STatils . . . . . . . . 0 it i i e e e e 59
Manually Downloading a Driverdownmanual . . ... . ... ... . .........510
Preparing Memory for Manual Downloading . .. ... ... 0 oo 5-10
Manually DownloadingOver HP-IB . . . . .. ... ..o 511
Manually Downloading Over RS-232 . . . .. . .. oo oo 5-11

6. Controliing Instruments Using HP-IB

AboutthisChapter . . .. ... . i i i i s 6-1
Programming HInts . . .. . . 0o ut i i e e e 6-1
Status System SITUCIUIC . L . oL v i s e e e e e 6-2
TheStatus Byte Register . .. . .0 v e i e 6-3
Reading the Status Byte Register . . . . . . oo it o i i e e v 6-4
Service Request Enable Register . . . . . . . ... o o i 6-5

2 - Table of Contenis

www.valuetronics.com



TheServiceRequest Bit . . . . . .. .. e 6-5

Clearing the Service Request Enable Register . .. .. ... ... ... . ..... 6-5
Standard Event Status Register . . ... . ... ... e 6-6
Unmasking Standard Event Status Bits . . . .. . ... ... .. ... .. .. 6-6
Reading the Standard Event Status Fnable Register Mask . . . ... . ... ... 6-7
Reading the Standard Event Status Register . . . .. .. ... ... .. ... ... 6-7
Operation Status Group . . . .. vttt e e e 6-7
Reading the ConditionRegister . . . .. .. ... ... ... ... . ... 6-8
Unmasking the Operation Event Register Bits . . . .. ... .. ... ... ... 6-8
-Clearing the Operation Event Register Bits . . . . . . ... .. .. ... .. ..., 6-9
Using the Operation Status Group Registers . . . .. .. ... ... ........ 6-9
Clearing S1atus . . . . . . . i e e e e 6-10
Interrupting an External Computer .. ... ... ... . . 5-1)
Synchromnizing an External Computer and Instruments . . ... ... ... .. .... 6-12

7. System Instrument Command Reference

About This Chapter . . . . . . . . i e e e e e e e 7-1
Command TYPEs . . . . . o ittt e e e e e e 7-1
Common Command Formal . . . .. . . . . i it i ittt ettt e et e an 7-1
SCPICommand Format . . . . . .. it i it et e e i T-1
LinkingCommands . . ... .. ... ..t e 73
SCPICommand Reference . . . . . . . 0 o i i it e e e 7-4
ABORL . e e e e e e e e e 7.4
D AGHOSIIC . . . . v s e e e e e e e e e e 7-5
T T 7-29
[SOURCE] . ..o 7-30
ST A S . .t i e e e e e e e e e e e e e e e 7-32
A - ¢ S 7-35
TRIGger . . . e e e 7-51
VXI7-54
Common Command Reference . . .. . . .. .. . .. .. . .. . . i 7-65
L e e e e 7-66
*DMC <name_string>, <command block> ... ... ... ... .. ... .. 7-66
*EMOC <enable > . oo e e 766
MY e e e e e 7-66
S Cmask ™ . . e e e e e e e e T-66
S L i e e e e e e e e 7-67
B R L o e e e e 767
PGMO? <pmame SIHng> . . . .. 0o e e e e e e 7-67
DN e e e e e e e e e e e e 7-68
MO T e e e e 7-68
RN e e e e e e e 7-68
R J 769
0. 5 0 7-69
B 21 7-69
FPSC <flag> . . e e 7-69
) 2 7-69
FROL <stale MUmMbBEr > . o . 0o it e e et e e e e e s 7-70
"RMOC <name SITING™ . .. . 0o e e e e e 7-70
RS L e e e e e e e e e e e 7-70
AV <statenumber> . . L L e e e 7-70
Table of Contents - 3

www.valuetronics.com



FSRE <mask> .. . e 7-70

O RE? . . e e e 7-71
B L e 7-71
R . . e e e e e 7-71
1 7-71
WAL . . e e e 7-71
HP-IBMessage Reference . . ... ... oo oo e 7-72
GoToLocal (GTL) . . .. it e e e e e e e e e 772
Group Execute Trigger (GET) . . . . . ... o i e 7-72
Inferface Clear (IFCY . . L L .. o 0 o 772
Device Clear (DCL) or Selected Device Clear (SDC) .. . ... . . ... .. 7-73
Local Lockout {LLO) .. .. .. o 7-73
Remote . .. . e e e e s 774
Serial POl (SPOLLY . . . . o e 7-74
Command Quick Reference . .. ... ... o oo e 775

A, Specifications

Mainframe Specifications .. ... ... ... ... .. ... e e A-1
Pacer(50% dutycycle): . . . . . . e A1
Real-time Clock: . . . . .. . o e A-1
TrHEEer TOPUL . . e e e e A1
Non-volatile added memory storage lifetime: . . . ... ... ... .. ... ... A-1
N L A-1
EMC, REL Safelty: . .. . . o i e e e A-1
773 A2
55712 A2
= A2
Cooling: . . e e A2
Huomidity: . . . . e e e e e e A2
Operating temperalils: . . . . . 0 o i v vt e e e e e e e e e A2
Storage temperaltire: . . . . . i e e e e e e e e e A-2

SCPI Conformance Information . . . .. ... .. ... ... . o A3
Switchbox Configaration . . . . ... . . .. i e A3
Multimeter Commands . .. .. ... .. . . e e A-4
Counter Commands . . . . . . .. ittt et e e e e e AD
D/A Converter Commands . . ... .0 o0 ot A-8
Digital JO Commands . . .. .. . 0ottt e A9
System Imstrument Commands . . ... ... 0 L o e A-10

B. Error Messages

4 - Table of Contents

Using This AppendiX . ... .. .. i e B-1
Reading an Instrument’s Error Queus . . . . . ... .0 0o B-1
Error TYPES . . o oo i e e e e e e e B-2
Command Brrors . . . .. . 0 e e e B-2
Execulion Errors . . . . o 00 i e e e e B-2
Device-SpecificErrors . .. . .. .. L e e B-2
QUery BrrOrs . . o o e e e e e e e e e e B-2
Start-up Error Messages .. ... ... ... . . i e B-5

www.valuetronics.com



C. Connecting and Configuring a Display Terminal

Usingthis Appendix . . . .. ... . e e C-1
OVEIVIEW . o ot i it e e e e e e e C1
Connecting a Terminal tothe Mainframe . . ., . ... ... ... o oL, C-1
Configuring a Terminal for the Mainframe . . ... ... . .. ... ... ...... C3
Starting with Default Mainframe Settings . . . . .. ... ... ... .. ... ... C3
Restoring the Default Configuration . . . .. .. .. ... ... ..., .. C-3
Configuringthe Terminal . . ... . ... ... .. . . ... . ... ... .. C-3
Tyl . L e e e e e C-4
Configuring the Mainframe with Menus . . . . ... ... . ... ........... C-4

D. Using The DC Power Option

Chapter Contents and Putpose . . . .0 0 v vt v i v i e s e e D-1
D Power Option Description . . . . . . .. .0 ittt e e D-1
Connecting the Batterytothe DCPower Option . . . .. .. .. ........... D-2
DCPower Option Operation . . . . ... vttt ittt it e e D-2
Powerdown Operation . . . . .. . .. i e D-2
DC Power Option Trickle Charge Currents . . .. .. ... .. o e D-3
DC Power Option Specifications . .. ... .. .. ... 0 i, D3
Selecting the Trickle Charge Current and Latched Switches . . ... .. ... ... D-4

E. Sending Binary Data Over RS-232

AboutthisAppendix . . . . . .. . . e, E-1
Formatting Binary Data for RS-232 Transmission . . . . .. ... ... .0, E-1
Sending Binary DataOver R8-232 . . . . ... . e E-2

Setting Upthe Mainframe . . ... ... ... ... ... ... ... ... ..., E-2

Tabie of Contents - 5
www.valuetronics.com



& - Table of Contents
www.valuetronics.com



Chapter 1

Using This Chapter

This chapter describes the HP E1300A/E1301A Mainframe, defines the
instrument concept, and explains how plug-in modules are designated as
instruments in the mainframe. This chapter also contains introductory
programming examples showing how to read and set the mainframe’s clock and
calendar. This chapter contains the following sections:

e Mainframe Description .........oo v iiiiiiiiiaiann, 1-1
@ Instrument Definition ... oo oo 1-3
& Introductory Programming Examples ........... ... . .0, i-4

Mainframe
Description

Optional Mainframe
Memory

*
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The HP E1301A mainframe contains a front panel kevboard and display; the
HP E1300A has no keyboard or display. Otherwise, there is no conceptual
difference between the two mainframes. Both models provide a terminal based
user interface (Display Terminal Interface) through the built-in, or optional
plug-in serial interfaces. The front panel keyboard and display are discussed in
Chapter 2 of this manual. The Display Terminal Interface is discussed in
Chapter 3.

The mainframe handles such high level operations as language translation of
IEEE-488.2 Common Commands and SCPI (Standard Commands for
Programmable Instruments) commands; module-to-module synchronization;
and memory management. When mstalled in the mainframe, SCPI-compatible
register-based plug-in modules behave as independent instruments operating
under control of SCPI commands and Common Commands. Plug-in modules
that are not SCPI-compatible must be programmed at a register level (see the
VXEREG:WRITE and VXI:REG:READ? commands in Chapter 5 of this
manual for more information). Figure 1-2 shows the HP E1300A/E1301A
Mainframe’s A- and B-size plug-in module slats, HP-IB  connector, RS-232
port, and input/output ports.

The mainframe comes from the factory with 256 kBytes of non-volatile memory
(RAM) for reading storage. You can install up to 2 MBytes of optional RAM.
The HP E1320A provides 500 kBytes while the HP E1321A provides 1 MByte of
memory. Optional RAM replaces the standard memory and is nof in addition to
it {e.g. the mainframe with an optional 1 Mbyte module has 1Mbyte available).

HP-IB is Hewlett-Packard’s implementation of IEEE Std 488.1-1978,

Getling Started  1-1
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—Trig Out: Allows an instrument to output a negative-going pulse to indicate the
occurrence of some event such as closing a channel on a Switchbox Instrument,
The signal levels are standard TTL (0V to 5V). This pulse can be used to
synchronize external equipment to the instrument (see Chapter 5 for examples).
You direct the pulse from the appropriate instrument to the Trig Out port using
the QUTP.STAT ON command.

———————— Pacer Out: Allows you to output a square wave signal to trigger or pace external
equipment such as scanners or voltmeters, You can control the period of the
square wave signal and the number of periods output. The signal levels are
standard TTL (0V to 5V). Refer to Chapters 4 and 5 for more information on
the Pacer.

‘‘‘‘‘‘‘‘‘‘‘‘ Event In: Allows an instrument o be armed or triggered from an external
negative-going signal. The signal levels are standard TTL (0V to 5V). Use an
instrument’s ARM:SOUR:EXT command or the TRIG:SOUR:EXT command
to direct the Event In port to that instrument.

R8-232: Serial interface provides a user interface using a terminal or a
computer running terminal cmulator software, The user interface provides the
functionality of the HP E130%’s keyboard and display. ¥ present, the optional
IBASIC interpreter can be configured to control the RS-232 port.

Figure 1-1. Mainframs Fealures

i-2  Gelling Starled
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Instrument
Definition
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SCPI-compatible plug-in modules installed in the mainframe are treated as
independent instruments each having a unique secondary HP-IB address. As
shown in Figure 1-3, each instrument is assigned a dedicated error queue, input
and output buffers, status registers and, if applicable, dedicated mainframe
memory space for readings or data. An instrument may be composed of a single
plug-in module (such as a counter) or multiple plug-in modules (for a Switchbox
or Scanning Voltmeter Instrument}. In addition, the mainframe contains a
built-in instrument called the System Instrument which has a Pacer for timing
external devices, The System Instrument also can control the built-in R8-232, as
well as up to seven optional HP B1324A plug-in serial interfaces.

Soanning Yoltmeter

e trurend Switchbox Insteument

Countar [nstrument

{zingle moduled (multipls modules) (muitiple modules)
. L 7 g 2 s L pd
£ Ereor Registaes Error Register
E a4 Status Rogistors Status Rogisters
Irput Autout Suffacs {nputAOutpst. Buffers Input/Cutput Buffers
P Resding Mermacy Reading Maemesy
g
.
o
A { SPLAY ]
- TERMINAL SR AT
] | INTERFACE | MAINFRAME
) System [rstromard ] g
4 ; g
g | i
- g 1 |
| 1
T T T s
: i
= L Lol
Pacer Sut Port Raz37 fuert In Port Trigger Oul Fort
iy

EI3E0A F.1.2;

Figure i-2. Instrument Concept
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Instrument Logical
Addresses

instrument Secondary
Addresses

Unassigned Moduies

Instruments are identified by a logical address which directly relates to its
HP-1B secondary address. Instruments come from the factory with a preset
logical address, You can change the factory setting during instaliation (see the
"HP 73000 Series B Installation and Getting Started Guide” for instructions).

A single-module instrnment must have its logical address set to an integer
multiple of 8 (0, 8, 16, 24, ... 240). In a multiple-modzle instrument, only one of
the modules has a logical address that is an integer multiple of 8. The other
modules in the multiple-module instrument must have consecutive logical
addresses. For example, in a Scanning Voltmeter, if the voltmeter module has a
logical address of 16, the other modules in that instrument must have logical
addresses of 17, 18, 19 and so on. The same applies to the System Instrument
who's logical address fixed at 0. An HP E1324A plug-in serial interface
controlled by the System Instrument would be set to logical address 1. A second
HP E1324A would be set to logical address 2 and so on.

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

An unassigned module in an HP E1300A/E1301A Mainframe is one that does
1ot have a logical address that is a multiple of 8 (8, 16, 24...240) and is not part
of a Scanning Volimeter or Switchbox configuration. You can only program
these modules at the register level using the VXEWRITE and VXIREAD?
commands (sec Chapter 5 of this manual for more information on these
commands}.

introductory
Programming
Examples

i-4 Getling Started
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This section shows how to send SCPI and Common Commands o the
mainframe’s System Instrument and how to read data back. The following
assumes that you send the commands or read the data over HP-IB. To send
SCPI commands or to read data, specify the:

Computer’s HP-1B interface address
Mainframe’s HP-IB primary address
Instrument’s HP-IB sccondary address

SCPI command string or Common Command

® ® % @

For instruments in the mainframe, the primary address is the same as the
mainframe address (1.e., the factory setting is 09). The instrument’s secondary
address is simply the logical address divided by 8 (e.g,, logical addresses of 8, 16,
24, or 32, result in secondary addresses of 01, 02, 03, or 04, respectively}.



Example: Reading the Time

Example: Setting the Time

Example: Reading the Date

Example: Setting the Date
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This program reads and prints the time from the System Instrument’s internal
clock. The computer used in the example is an HP Series 200/300 computer with
HP BASIC as the program language. The computer interfaces to the mainframe
using the Hewleti-Packard Interface Bus (HP-IB). The HP-IB interface sclect
code is 7, the HP-IB primary address is 09, and the HP-IB secondary address is
00 (System Instrument}. Resulting in a combined address of 70900,

10 QUTPUT 70800;"*RST" Reset System Instrument using

Common Command

Send SCPI query command to
refurn time

Place hour in H, minutes in M,
secondsin §

20 OUTPUT 70800;"SYST.TIME?"

30 ENTER 70900; HM,S

40 PRINT H,M,3 Print time
50 END
Typical response: +16, +135, +30  (4:15:30 PM)

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

SYST:TIME 14,00,00

This program reads and prints the date stored in the mainframe’s internal
calendar.

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

refirn date

20 ENTER 70800; Y, M,D Place vear in Y, month in M,
dayin D

30 PRINT Y, M,D Frint date

40 END

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

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

SYST:DATE 1880,1,13

Getting Started  1-5
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Chapter 2

Using the Front Panel

Using this Chap‘ter This chapter shows you how to use the HP E1301A Mainframe’s front panel
keyboard and display to operate instruments in the mainframe. It contains the
following sections:

® Front Panel Features ... 21

® Using Mentis ... .ottt 2-2

@ ExceutingCommands ........... ... i 29

@ KeyDescriptions ...t iiiiiiiiiiineran, 2-10

@ InCaseof Difficulty .......... ... il 2-12

@ Instrument Menus ... . i it i e 2-13
Front Panel Figure 2-1 shows the front panel’s QWERTY keyboard and the dedicated key
Features groupings. The tutorials in this chapter show how to use most of the dedicated

keys. See “Key Descriptions” near the end of this chapter for a complete
description of each dedicated key.

Digplay Control and
2-Line X 40 Character Display Menu Keys /Edi'ting Keys
~ e A
B o )5
/ |
Select an instrunent. E i
EWVSTIEM UILTHTR  SWITCH IBRSIC : E

Instrument
Control Keys

EL3ams 7,21

QWERTY Keyboard

Figure 2-1. Front Pane! Featurgs
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Using Menus

A 60-Second Menu
Tutorial

2-2 Using the Front Pane!
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You can access a System Instrument menu and a variety of other instrument
menus (depending on installed instruments) from the front panel. These menus
incorporate the most used functions but do not provide access to all of the
instrument commands. If a particular function is not available from a menu, you
can type the corresponding command string and execute it from the front panel.
See “Exccuting Commands” later in this chapter for more information,

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

Beleect an instrument.-
BEYSTEM VOLTMTR SWITGCH

P, [/ =
! -fﬁ i
J L

on installed 1;5

] =1 =)

Note: Typical instruments shown. Actual choices depend

nstruments

i3G@. 91 F.2.2

Figure 2-2. Select an Instrument Menu

Following the power-on sequence or a system reset the display shows the Select
an instrument meny (sec Figure 2-2) which lets you select one of the instruments
listed.

The menu keys are located dircetly below the display. To select a displayed
ment choice, press the function key (f1 - 15) directly below the choice. This
chapter shows key labels in bold text.

& When there are more than five menu choices, an arrow appears on the
right side of the display. Press More to display the next group of choices.
By repeatedly pressing More you can display all groups of choices, After
you have displayed all groups of choices, pressing More again returns to
the first group of choices.

® When the display is requesting information {(input prompt) such as Enter
the device's logical address, just type the information and press Return.

H you press the wrong menu key and do not want to enter the
requesied information, you can escape the input prompt and stay at
the same menu level by pressing ESC or Prev Menu,

If you make an incorrect entry in response to an input prompt, the
top line of the display will show an error message. When this
happens, just select that menu choice again (£1 - £3 keys), re-type the
correct information, and press Retuen.



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

@ In addition to the menu keys, Clear Instr and Reset Instr are helpful
when operating an instrument. Clear Instr clears the instrument’s front
panel input and output buffers (remote buffers are not cleared) and
returns to the top level of the instrument menu. Press Clear Instr
whenever an instrument is busy, is not responding to front panel control,
or to abort a command being entered from the front panel. Reset Instr
clears all front panel and remote input and output buffers and resets the
instrument.

Using the Systemy  The System Instrument menu allows you to:
instrument Menu

® Set or rcad the system HP-IB address
8 Reset (reboot) the mainframe
® Display the logical addresses of installed instruments
® Display information about installed instruments
%
Howio Set or Read the System HP-IB Address
SELEGT AN TNSTRUMENT .. 5
SYSTEN >
]
/
<
COMEIG? RP-IB g
I
£z
SYSTER_B: ;
READ SET ?
[
- . e f N |
Typical HP_IE address f Erw{tre;ﬂ;::]ig’a;'iBeég‘drgg)&,. press
SYSTEM_E :\25@;. SCP cammand woed:
BEBDH HEY SYST: COMM: GPI8: ADDR<address >
SOPI command used: E13004 F.2. A
SYST. COMM: GRIB. ADDR?
. S

Using the Front Panel 2-3
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How to Reset the System

=

(
SELECT AN INETRUMENT.. S
SYSTEN -
CONFIGT KP-IE

s

BESEY

TP conmene g
L AG 80T

Fressing Reset Instr from the System Instrument menu

\.

R "

Note: The RESET menu selection is equivalent to the DIAG:BOOT command which has the same effect as cycling power to the mainframe,

is equivalent to executing the *RST command which resets the System Instrument.

v

f

SELECY AN INSTRUMENT ..
BYSTEH

How to Display Logical Addresses or Instrument information

CONFIG? HP-Ig

SYSTEH.E:
LADOE DEVICE

Pl

Typical Logical

L e N o T T e LIV Se R

togical atdress {a.g. 8)

Addrasses N
b

I.AD0S DEYICE

i

A,
SYSTEA_B:%0.%8,+18 §

[ RETERN

Device’'s
fogical hddress

SCPT cammand -

VXL CONE L

Manfastures

10
C4085=hp)

Logizal Address of
Slot ¢ Device

Bisplay #1 (typicall

/

~ / \
SYSTEFLB: +8.+3 44455, 455244, - 1. 48, REG.
rd

System [nstrumenl’s
togical Address

Memory
Spaca

{

L
Mercie]
Cods

Memary Mernaoy
Offrot(Hoxd Sizelbex}

Device Slot Device
Mmbhers

Class

Salf-teat
Pass or Fall

[

Dispiay #2 {(typleall

{repeatedly prese E.a access}

EYSTEH_B:

[
RIG. GMEEREHERD, GHEREERIDE . READY

y

for Futu-s

Flelds Reserved

Ve

fevice’s Name ard Secondary Address
Secondary Address = Logical Address £ &)

Oigplay #3 {typical)

(repeatadiy press to aocess) SYETRN_8:

VA e w

|
SOEN
'tLUUYOLTHTR INSYRLLES AT

SECUNURRY RODR 2

SCPI cormand used:
VXL CONEL DLIS?< laddr?

indivates the number ig wknewn

\.. .

E13084 F.2. 0

~
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Using the Other  The instrument menus allow you to access the most-used instrument {functions
Instrument Menus  or to monitor an instrument (monitor mode) while it is being controlled from
remote. We'll use the Switchbox menu {0 show you how to use the instrument
menus. Menus are available for many but not all instruments. See “Instrument
Menus”, later in this chapter, for more information on a particular instrument’s
meny, The Switchbox menu allows you to:

Open and Close Channels

Scan Channels

Display Module Type and Description
Monitor a Switchbox

Reset a selected switch module

% & & & @

Selecting the Switchbox  To sclect the Switchbox, press the function key (f1 - £5) directly below the word
SWITCH in the “Select an instrument” menu. (If the “Select an instrument”
menu is not being displayed press Select Instr.)

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

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

® The card number identifies a module within the Switchbox, The module
with the lowest logical address is always card number 01. The module
with the next successive logical address is card number 02 and so on.

@ The @ character is required preceding a channel list when executing a
Switchbox command from the front panel or remote. When entering a
channel list in response 10 a menu prompt however, do not precede it
with the @ character. Doing so causes a syntax error.

Using the Front Panel 2-8
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How to Open/Close Channels

Switchbox [nstrutent ut logise? address 15
{Secondary address = B2

£

SHITEH_16: _
HANITOR OPEN GLOSE SCAN GARD “‘%

;

? SMITEH..EE: ENTER CHANMEL LIST SHITCH.16: ENTER CMANMEL LIST

!

ENTER CHANNEL £ IST aND PRESS Return

i
ENTER CHANMNEL E1ST AND PRESS Return
(e g.. LB2 for charme] B2 on card #13 (e.g.. 02 +or charesel 02 on card #1)

SOPE sommand wsed: S0P command used:
\ GPEN <charnsl_tists CLOB <channel fists

AT T L

(
How to Scan Channels
SHITCH_1E: .
MONEITOR BPE M CLOSE SCAN CRREG “"‘f?
SHITCH.L1E: .
SET LR STER
[#]
) PRESS 2 TO ADVANCE TO NEXT CHANNEL
SHITCH..1E: ENTER CHRMMEL LIST (1.e, trigger the instrument)
ENTER CHAMNEL LIST AND PRESS Return SCFleammand used:
(e g, 188:115 to scan channels 80 to 1% on card #1) TRIG
SCFl cormands used:
TRIG: SOUR HOLD
SCAN<channel_ list>
\_ INIT

2-8 Using the Front Panel
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How to Display Monitor Type, Description, or Reset Module

EHITGH-1B: _
ORI TER GFE# CR.OSE SCAY GARD —3
@2 (3
SHITCH_1B:
TYPE? DESCRY REGEY
SHETEN..LE: ENTER CARD NUMBER % SYITCH_16: EXNTER CRRED HURBER
|
ENTIR CARD NUMELR AND PRESS Roturn ENTOR CARD NUMBER AND PRESS Return
(e.g.. } is for card #i] Mode! Nuaroer {a.g.. 1 s for card AL}
H / Sarial Mumbeor
! i
E P Sc?F’f_wcmmna v
SHITCH.16: HEWLETT-PACKARD, £13955. 9.0, 88 FYAT: CEONverber?
| TYPE  DESGR
Module Revizion Code
SCF amrand vmed:

ETST QT rF P mber

SHITCH.1G6t ENTER CARD RURBER

i

e,
1

EHTER CARD NUMEECR and PRESS
i iw far card #1)

Petort

TYPE DESCER

SHIVOH.18: 16 CHEENEL RELAY AUX"

SO command wied:
BYEY COLS mnnan >

LII0A ¥.2.G

How to Select Monitor Mode

{
SUITCH 16
HEWMITOR

BPEM  CGLOSE SR DARR —>

SUITCHLIE: ENTER CRRD NURBER OR RUTD

ENTER CARD NiMBER o

TYPE AUTO AND PRESS RETURN

; SHEITCH..I6: CHAM: . . . . 4
RE&®D SET

B s

i

|

SOP pommanas used:
CiTSF: MON: DARD< number >
DIGR: MON: STAT O

LIneds F.2.d
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Monitor Mode  Monitor mode displays the status of an instrument while it is being controlled
from remote. Monitor mode is useful for debugging programs. You can place an
instrument in monitor mode using front panel menus, or by executing the
DISP:MON:STAT ON command from the front panel or by remote. (Exccuting
the remote DISP:MON:STAT ON command is the only way to assign the
display/keyboard to an instrument from remote.) Pressing most front panel keys
will automatically exit monitor mode and return to the instrument menu.
However, you can use the left and right arrow keys in monitor mode to view long
displays.

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

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

Table 2-1. Monitor Mods Display Annunciators

Annunciator Description
mon The instrument is in monitor mode
bsy The instrument is execuiing a command
err An error has occorred (see “Reading Error

Messages” below)

I A service reguest has occurred

Reading Error Messages  Whenever the display is showing the e/r anmunciator, an error has occurred for
the instrument being monitored. You can read the crror message, although
doing so cancels monitor mode. To read an ervor message, press the following
keys:

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

Fray
2

!{ Rt ] [[Rum ]]

After you have read all the error messages, executing the SYST:ERR?
command causes the display to show: +0 No error. After reading the error
message(s), press f1 to return to monitor mode.

2-8 Using the Front Pane!
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Executing
Commands

Editing

www.valuetronics.com

From the front panel, you can type and execute IEEE 488.2 Common
Commands and SCPI Commands for the instrument presently selected by the
Select an instrument menu., (However, you cannot execute a command when the
display is requesting that you input information.) This 15 particularly useful for
accessing functions not available in an instrument’s menu. For example, the
System Instrument contains a Pacer that can be programmed {o output a square
wave signal on the mainframe’s Pacer Out port. From the System Instrument
menu, you can program the Pacer to output 10 square wave cycles with a period
of 1 second each by typing the following commands and pressing Return after
each command (see Chapter 3 for more information on the Pacer).

SOUR:PULS:COUN 10
SOUR:PULS:PER 1
INIT: I

TRIG:SOUR MM

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

TRIG:SOUR I1MM;:SCAN (@100:105);:INIT

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

Using the Front Panel 2-8



Key Descriptions

Menu Keys

( s THRY |
-

Display Control &
Editing Keys
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This section explains the function of each of the front panel’s dedicated keys. If
a key is not functional in a particular situation, pressing that key does nothing
except to cause a beep. Users of the optional IBASIC interpreter should refer to
their IBASIC manual set for additional editing functions,

Selects the menu choice displayed directly above each key.
Returns to the Select an instrument menu,

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

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

Recalls the last command entered from the front panel. After recalling a
command, it can be edited or re-executed. You can recall from a stack of
previously exccuted commands by repeatedly pressing Recall Prev. When you
reach the bottom of the stack (the last Iine in the buffer), pressing Recall Prev
does nothing except to cause a beep. Pressing Shift with Recall Prev recalls the
last SCPI command gencrated by a menu operation. For example, reading the
time using the menus {(SYSTEM, TIME, READ) generates and executes the
SCPI command SYST:TIME?. A recalled command can be executed by
pressing the Return key. You can also edit a recalled command before you
exccuic it

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

Performs the same function as Prev Meng,

(Right arrow key.) Moves the cursor one character space to the right while
leaving characters intact, Use the right arrow key to scroll displays that are
longer than the display size. Pressing Shift followed by the right arrow key
moves the cursor to the end of the line. Pressing CTRL followed by the right
arrow key moves the cursor 4 character spaces to the right.

(Left arrow key.} Moves the cursor one character space to the left while leaving
characters intact. Use the left and right arrow keys to seroll displays that are
longer than the display size. Pressing Shift followed by the left arrow key moves



instrument Control
Keys

Other Keys
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the cursor to the beginning of the line. Pressing CTRL followed by the left
arrow key moves the cursor 4 character spaces to the left,

Frases the character at the present cursor position (for user-entered data only).
Erases the character to the left of the cursor (for user-entered data only).

(Clear-to-end key.) Erases all characters from the present cursor position to the
end of the input line (for user-entered data only). Pressing Shift followed by the
clear-to-end key erases the entire line and moves the cursor to the beginning of
the line.

Selects the upper-case alphabetic characters or the character shown on the top
half of a key. You can either hold down Shift while pressing another key or press
and release Shifi and then press another key.

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

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

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

End of line. Enters vour responses to menu prompis. Exccutes commands
entered from the front pancl keyboard.

Selects alternate key definitions. You can either hold down CTRL while pressing
another key or press and release CTRL and then press another key. These
CTRL key sequences provide short-cuts for some menu key sequences as well as
additional functions not directly available from dedicated front panel keys, For
a complete list of all CTRL key sequences sce table 3-3 in the next chapter.,
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in Case of Difficulty

Probiem:

Problem Cause/Selution:

Error <113 undefined header error occurs after entering
data in response (o 2 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 HAND1 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 continus_

An unnassigned device (incorrect logical address) was
detected, or the contents of non-volatile memory may
have been lost, If you cycle power or perform system
resct, 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. Refer to Chapter 1 of this
manual for a discussion of logical addresses and
unassigned devices.

The display shows: “instrument in local lockout".
Menus scem to work but nothing happens when [ reach
the bottom level or try 1o execute a command,

The front panel has been locked-out (HP-18B local
lockout), You can re-gnable menu operation by
cancelling local lockout (from remote) or by cycling
mainframe power.

Display cannot be removed from monitor mode.

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

DISP:MON:STAT OFF (from remote).

Display shows:

Can not connect o instrumertt
Press any key to continue_

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

After selecting an instrument the display shows:

busy.

The instrument is busy performing an operation. Press
Clear Instr to abort the instrument operations and
allow the front panc! to accoss the instrument.

Display shows:

Instrument in use by another display.
Press any key 1o continue_

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

2-12 Using the Front Panel
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instrument Menus This section contains charts showing the structure and content for all front panel
instrument menus. Also shown in the charts are the SCPI or Common
Commands used and descriptions of menu-controlled instrument operations.
This section contains the following charts:

@ SystemInstrumentMent.........oo il 2-14
® SwitchboxMenu ... ... .o iiiineinn, e 2-16
@ Scanning Voltmeter Menu ... .. . oot 2-18
& HP E1326A 5 1/2 Digit Multimeter Menu ................ 2-20
# HP FE1328A 4-Channel D/A Converter Menu ............. 2-21
o HP E1330A Quad 8-Bit Digital YO Menu ................ 2-22
& HP E1332A 4-Channel Counter/Totalizer Menn . .......... 2-24
® HP F1333A 3-Channel Universal Counter Menu .......... 2-26

Using the Front Pans! 2-13
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Chapter 3

Using the Display Terminal Interface

Using this Chapt@r This chapter shows you how to use the HP E1300A and HP E1301A
Mainframes’ Display Terminal Interface (terminal interface) to operate
instruments in the mainframe. The terminal interface uses the built-in RS-232
and/or the optional HP E1324A Datacomm Module to provide all of the
features of the HP E1301A’s front panel, plus comfortable keyboard position
and full screen display. It contains the following sections:

@ Terminal Interfacc Features .......oooiiiiiiiii i 3-Z
® UsingMenus ... it 33
e FxecntingCommands ....... ... . ..o i, 3-13
® General KeyDescriptions ... .. ..ol -14
@ Using Supported Terminals ........ooiiiiiiiin, 316
@ Using Gther Terminals ... ... oot 3-19
e InCaseof Difficulty ... i 3-23
@ InstrumentMenus ... ... ... i i, 3-25
Note This chapter discusses using the display terminal interface. It assumes that you

have already connected your terminal and configured it to communicate with
your mainframe. For information on connecting and configuring your terminal,
refer to Appendix Cin this manual.
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Terminal Interface Figure 3-2 shows a typical terminal interface display with its function labels

Features across the bottom of the screen. The first five function keys (£1 through f5) select
instrument menu choices. Function keys #6 through 8 provide menu control and
access to utility functions. The tutorials in this chapter show how to use most of
the menu control and utility function keys. See “General Key Descriptions” near
the end of this chapter for a complete description of each of these key functions,

- , ™
UGLIMTR_B: Instrument Label

+2 . JRBGEEBE 837
+2 . 119864E-8a1
+5 . Z74897E-BE1
+5 . 595874E-BR1
+4 5237730881
+5 . 4464668661

|

Ll ol il ol sl e

meas volt?
+9.S0080RE 837
measivolt?

+9, CHAARAE 837
meas - eslt?
- +1 . 9531258903
meas twolt?

+2 . B47I16E +BHR
abocdel

~113, "Undef ined header"
measvoltiac? L~ Input Line
+3 .6Z21697VEHH3 ¥V e

meas . fres? /

Text Output Area

Lol v R o

P Command Entry Line

------- — Prompt Line
.// p

Motes: 1. Example screens are from HP Advancelink terminal emulator,
2. Llater screen examples are shown compressed {only 4 fines tall)
and may show only part of the screen width,

Figure 3-1. Typical Terminal Interface Display
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Using Menus

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

When you select an instrument, you are assigning the terminal interface to that
instrument. This means that any menu operations, commands executed or
recalled, errors displayed, etc. pertain only to that instrument, Terminal

" interface operation of an instrument is independent 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,

Seiect an instrument.

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

A B0-Second Menu
Tutorial

www.valuetronics.com

Figure 3-2. "Select an instrument” Menu

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

The menu select and menu control function keys (usually labeled 1 - 18 on their
key caps) are defined by cight function labels located across the bottom of the
terminal screcn. Once you learn how these keys operate, using the menus is easy
(key labels arc shown in bold text in this chapter):

To select a displayed menu choice, press the function key (f1 - £5) which
corresponds to the function key label.

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

® Whenever the screen is requesting information (input prompt) such as
Enter the device’s logical address, just type the information and press
Heturn (may be Enter on a terminal emulator).

If you pressed the wrong menu key and do not want to enter the
requested information, you can escape the input prompt and stay at the
same mena level by pressing ESC or PRV_MENU.
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1f you make an incorrect entry in response to an input prompt, the
bottom line of the Text Output Area will show an error message. When
this happens, just select that menn choice again (f1 - £5 keys), re-type the
correct information, and press Return.

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

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

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

RST_INST clears all terminal interface and remote input and output
buffers and resets the instrument,

SEL_INST returns you to the Select an Instrunent menu, Note that

SEL_INST is the key “under” the UTILS key. You can easily return to
the Select an Instrurment menu by pressing 18 twice,

How 1o Access the Utility Keys

VOLTHIR B:

UOLTHTR_8:

3-4 Using the Display Terminal Interface
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Using the System  The System Instrument menu allows you to:

Instrument Menu Set or read the system HP-IB address

Reset {reboot) the mainframe
Display the logical addresses of installed instruments
Display information about installed insiruments

$ & & @

How to Set or Read the System HP-IB Address

Seflect an instrunent._

SYSTEM _8:

Enter new HP-iB address, press Return
{range =1 through 30)

SCPl command used:
SYST:COMM:GPIB:ADDR «<addr>

SYSTEN_ B!
+9

- Typical HP-IB address

SCPI command used:
SYST:COMMGPIB:ADDR?

Using the Display Terminal Inferface 3-8
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How to Heset the System

Select an instrument._

BYSTEM B:

SYETEN _8:
 Press H to Reset

-

Note: The RESET menu selection is equivalent to executing the DIAG:BOOT command which has the same
effect as cycling the mainframe's power, Pressing RST_INST from the System Instrument menu is the
equivalent to sending the *RST command to the System Instrument.

36 Using the Display Terminal Interface
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How to Display Logical Addresses and Instrument !nf_qsmation

Belect an instrumewnt._

SYSTEM B°

BYRIEM B

e EET @vicE's logical address and press Return for individual
instrument informaticn, or just enter one space and Return, for
SYSTEN B° information on all intruments.
-

(i this case, 8 was entered}
+i, +8, +32, +248

Logical address of selected device Instrument name

SYSTEN_8: A
+8" 48, 24095, +65344, —1, +8,REG, A16 , HHARABARAS , HHOBBAGEHE , READY, ", "V, """, "UOLTHTR

INSTALLED AT SECOMDARY ADDR  1'0_
e

e
v [ S W

- HPAB secondary address

Mote: For a description of each field of the instrument information, see
YRI:CONFBLIS? in the SCPI Command Reference section.
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Using the Other
instrument Menus

Selecting the Switchbox

Note

The instrument menus allow you to access the most-used instrument functions
or {0 monitor an Instrument (monitor mode) while it is being controlled from
remote. We'll use the Switchbox menu to show you how to use the instrument
menus. Menus are available for many but not all instruments, See “Instrument
Menus”, later in this chapter, for more information on a particular instrument’s
menu. The Switchbox menu allows you to;

Open and Close Channels

Scan Channels

Display Module Type and Description
Monitor a Switchbox

Reset a selected switch module

& @ & & @

To select the Switchbox, press the function key (fL - £8) corresponds to the label
SWITCH in the “Select an instrument” menu. (If the “Select an instrument” menu
is not being displayed press UTILS then SEL_INST.)

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

The charts on the following pages 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 module
with the lowest logical address is always card number (1. The module
with the next successive logical address is card number 02 and so on.

® The @ character is required preceding a channel list when executing a
Switchbox command from the terminal interface or remote. When
entering 2 channel list in response to 4 menu prompt however, do not
precede it with the @ character. Doing so causes a syntax error,

3-8 Using the Display Terminal Interface
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4 A
How to Open/Close Channels
Switchbox instrument at logical address 32
{secondary address =04)
SWITCH_32:<
BRHITCH_32: BWITCH 327
Ernter chanmel list Enter charmel list
SCPI command used: \, Enter Channel List and press Return */ SCPI command used:
OPEN <channei_list> {e.g., 102 for channel 2 on card #1) CLOSE <channei_list>
\.. S
e )
How to Scan Channels
SWITCH 32
SUETCH_ 22
\ Press #2 to advance 1o the nexi channel in

SEITCH 32 the Scan List f.e. to trigger the instrument.)

Ender chanwmel list

i

:
-Enter Channe! List and press Return
{e.q., 100:115 to scan channeis 00 to 15 on cardd #1)
\.. /

Using the Display Terminal interface 3-92
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(
How to Display Module Type , Description, or Reset Module
SWITCH_32:
BWITCH_32:
| |
SWITCH _32: SWITCH 32
Enter card number Enter card number
Enter Card Numbg: and press Return Enter Card Number and press Return
l SCPi command used:
SWITCH 32! SYST:CPON <card number:>
HEWLETT-PACHARD , £13454,8./ .83 .88
SCPl command usaed:
SYST:CTYP? <eard_number>

SWITCH 320

Enter card number

I.

|
Enter Card Number and press Raturn
SWITCH 32:
16 Chammel Relay flux SCPi command used,
SYST:CDES? <card number>
. W,
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r ™
How to Select Monitor Mode
SWITCH 32!
BUITCH 32:
Enter card number or aUTO
15
Enter Card Number or type
ALITO and press Return
SWITCH_32:
Q]‘ﬂnzxsssjnxlass;ii#
el card 1
:
SCPl commands used:
DISP:MON:CARD <card_number>
DISPMON:STAT ON
Y S

fonitor Mode

www.valuetronics.com

Monitor mode displays the status of an instrument while it is being controlled
from remote. Monitor mode is useful for debugging programs. You can place an
instrument in monitor mode using terminal interface menus, or by executing the
DISP:MON.STAT ON command from the terminal interface. Pressing mosi
terminal interface keys will automatically exit monitor mode and return to the
instrument menu, However, vou can use the left and right arrow keys in monitor
mode to view long displays.
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MNote

Heading Error Messages

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

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

Table 3-1. Monitor Mode Display Annunciators

Annunciator Description
mon The instrument is in monitor mode
bsy The instrament is executing a command
err An error has occurred (sce “Reading Error

Messages” below)

SIQ A service request has occurred

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

SYST.ERR?

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

After you have read all the error messages, executing the SYST:ERR?
command causes the screen to show: + 0 No error, After reading the error
message(s), press £1 to return to monitor mode.

3-12 Using the Display Terminal interface
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Executing
Commands

Editing

Notle

www.valuetronics.com

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

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

INIT IMIM

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

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

The screen editing keys (shown on the following page) allow you to edit
user-entered data or commands. When editing, the screen is in insert 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” for
equivalent key functions on your terminal.
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General Key
Descriptions

Menu and Menu
Control Keys

f1 through ]

UTILS e | SEL_INST

PRV _MENU

" MORE

[T ] — [ROLFRE)

[T ] — [

-
rd
%

s [RCL_MENY]

% E5C

5.

Editing Keys

— 3
Dn\eto-J

This section explains the function of each of the terminal interface’s menu, menu
control, and editing keys. If a key is not functional in a particular situation,
pressing that key does nothing except to cause a beep.

Label menu choices for corresponding function keys.
Returns to the Select an instrurment ment,

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
PRY_MENU label disappears.

The screen can show a maximum of five menu choices ai a time, When there are
more than five menu choices, function key 6 becomes labeled MORE, Press
MORE to display the next group of choices. By repeatedly pressing MORE you
can display all groups of choices. Alter you have displayed all groups of choices,
pressing MORFE again returns to the first group of choices.

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

Accesses commands in the opposite order to that of RCL PREV. Pressing
RCL _NEXT docs nothing until you have pressed RCL._PREV at least twice.

Recalls the last SCPI command generated by a menu operation. For cxample,
reading the fime using the menus (SYSTEM, TIME, READ) generates and
exccutes the SCPI command SYST'TIME?. A recalled command can be
executed by pressing the Retarn key. You can also edit a recalled command
before you execuie it

Performs the same function as PRY_MENU.

(Right arrow key.) Moves the cursor one character space to the right while
leaving characters intact.

(Left arrow key.) Moves the cursor one character space to the left while leaving
characters intact.

Frases the character at the present cursor position (for user-entered data only).
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5 ack J
Spaca
A

Instrument Control
Keys

(TS ]~ [FTRT]

[0 ] — (GRS

Other Keys
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Erases the character to the left of the cursor (for user-entered data only).

(Clear-to-end key.) Erases all characters from the present cursor position to the
end of the input line (for uscr-entered data only),

Selects the upper-case alphabetic characters or the character shown on the top
half of a key.

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

Resels only the selected instrument (equivalent of executing *RST). RST_INST
also clears the instrument’s terminal interface and remote mput and ontput
buffers. RST_INST is the only terminal interface key that can affect an
imstrument being operated from remote.

Clears the 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
terminal interface control, or to abort a command being entered from the
terminal interface.

End of line. Enters your responses o menu prompts. Executes commands
entered from the terminal keyboard (may be labeled Enter on vour terminal
emulator).

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

CTRI. R = Instrument Reset
CTRL € = Clear Instrument
CTRI. D = Select gn instrument menu.

For a complete list of all CTRL Sequences, see Table 3-3 in this chapter. Users
of the optional IBASIC interpreter should refer to their IBASIC manual set for
additional editing functions.
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ﬁ&ﬁﬁg Su pp@ﬂ@d The Display Terminal Interface supports several popular terminal brands and

Terminals models. This chapter will show you how {0 access all of the terminal interface
functions described previously using your supported terminal.,

The Supported  The following list names the supported terminals and shows where to go for
Terminalg more information, If your terminal tsn’t named in this list, see “Using Other
Terminals” in the next section.

8 HP 700/92
& HP 700/54
2 HP 700/22

Menn tutorial
Menu tutorial
Sce page 3-17

...................................

...................................

& HP 700/43 and WYSE WY-30™

See page 3-19

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

sections.

318 Using the Display Terminal interiace
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Using the HP 700/22  The HP 700/22 terminal emulates the DEC® vT100® or vT220® terminals,
Some functions of the Display Terminal Interface have been mapped into keys
with 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 npper left corner of key each are now mapped with
the function labeled in the center of each key.

—
7 W Y A W
PEY Pra r3 br 4
1 f2 {2 fé4
N ANy W AN .
f? = FS 5 r'\3 AR 2 "y
) i6 {7 i8
5 W W w S, v, \,, W
-~ ", o ™ - " ",
4 # B )
Roli Next inseri Delete
Up Page Line Char
% o N v, . o 7
4 N Y . N
1 ? 3 ENTER
Roll Prev Delete
Bown Page Line
N w \ # " 7
Return
(o 1 (. )
RCL_PREV Clear
Line
L A N A o S
N J
2140500 VT130

Selecting Y11 00% Mode  To use the HP 700722 in VT100® mode, press the Set-Up key and set the
following configuration:

Fields Yalue
Terminal Mode EM100, 7 bit Curls
Columns 80
EMI100 1D EM100
Enhibit Auto Wrap YES

Using the Display Terminal interface 3-17
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vT220° Key Map  The function keys that are normally labeled 6 through £14 are now labeled:

e s JCe GG

Note Because the HP 700/22 keyboard has nine function keys in the center of the
keyboard, 4 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.

T ' I 'd N
Selast nseri~Here Remave
Delete insert Delste

Line Line Char
L & \., v Yo

d 3 d A "~
Find ] 9
Clear—» Prev Next

End Screen Screen
N . ', g y,

« || 9| >

A

st e
\,
r~
L,

F1405 -GL V1220

Selecting v1220% Mode  To use the HP 700/22 in VT220% mode, press the Set-Up key and set the
following configuration:

Fields Value
Terminal Mode EM200, 7 bit Cirls
Columns S0
EM100 ID EM220
Inhibit Auto Wrap YES

3-18 Using the Display Terminal inlerface
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Using the WYS E®  with the WYSE® WY-30™ terminal, some functions of the Display Terminal
WY-30™  Interface have been assigned to keys with other labels. Use this keyboard map to
belp 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.

- ~
[+ [ Y {rr ) fre
cr/ts | izt | 13717 | | 4a/18

L v .. » L "y N,

; s ra ) rg N (T
not Delete Clear— not
used Char | End | { used

7 Y N Y f

insert Dzlete Clear nof
Line Secreen used
. A N, SN i

7 3
not Copy Page
used Prt Up
L% e . v 1, w not
4 N [ ~ | used

S vy
£3405-0L Wr3G

Where two function key labels are shown, the one following the "/ character is
accessed by pressing and holding the CTRL key while pressing the desired
function key (e.g. to access the I6 function, press CTRL-12/16).

Usi ng Other This section discusses using terminals which are not on the Supported Terminals
Terminals list. Primarily this section is to help you use terminals which do not provide
programmable soft keys (function keys). Without this capability, a terminal can
not access the Display Terminal Interface’s menus. Instead, the terminal
interface provides a set of Terminal Interface Commands which allow you to
select instruments by name or logical address. Once selected, you can type
Common Commands or SCPI commands to the instrument. In addition,
keyboard accessible control codes provide display control for terminals which
may not have keys dedicated to those functicns.

Using the Display Terminal Interface 3-13
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What “Not Supported”
Means

Testing Terminals for
Compatibility

NOTE

Strictly speaking, a terminal is not supported if it has not been rigorously tested
with the Display Terminal Interface. There are several HP terminals which may
be compatible with the terminal interface. Terminals such as the

DEC® vT100%, DEC® vT220%, and WYSE® WY-50™, or emulations of these
may also work properly with the terminal interface. If you have one of these
terminals, try it. Here is a list of terminals you should try.

HP 23924

HF 23944

DEC® vT100®

DEC® v1220%

WYSE® wy.50™

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

Here is how you test an unsupported terminal for compatibility with the Display
Terminal Interface:

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

2. With your terminal turned on and set to “remote mode”, turn on the
mainframe. After the mainframe power-on self-test, the display interface
sends sequences of characters to your terminal which should cause it to
return its identification. If the terminal ID matches one in a list kept by
the terminal interface, it will send character sequences to program the
function keys and their labels.

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

4.1 you see only the “Select an instrument” prompt without the “Select an
instrument” menu labels, your terminal did niot return a recognized ID.
To set the terminal type manually, type the Terminal Interface Command:

ST HP (followed by Return for HP terminals)

ST Wl!)é} ]Ef()iiowcd by Return for vT100% emulators)
8T ng ifoﬂowcd by Return for VT220%® emulators)
ST WYSE(Z);} (followed by Return for Wy-30% emulators)
8T WYSP‘J};Q (followed by Return for WY-50™ emulators)

You can type "ST" without arguments at the "Select an Instrument” menu. The
display terminal will attempt to identify the terminal that is connected. This is
particularly useful if you are hooking a terminal to a system which already has
power, since you do not need to cycle power and wait for the system to reboot.
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If you now see the “Select an instrument” menu labels:

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

Using a Terminal  You can still control instruments installed in your mainframe without using the
Without Menus  terminal 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 from the “Select an instrument” prompt. The commands can be typed in
upper case or lower case.

81 SIsclects an instrument by its name, exactly as it would appear in the “Select an
instrument” menu (sce 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 arc some examples of SI commands:

si voltmtr (sclects a voltmeter instrument)

si switch (sclects a switchbox instrument}

81 SWITCH (same as above)

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

Tabie 3-2. Instrument Names for the 8l Command

Menn Name Instrument
SYSTEM The System Instrument (built-in to the mainframe)
VOLTMTR HP F1326A Standalone, or HP E1326A Scanning
Voltmeter Modules
SWITCH Switchbox composed of one or more HP
Multiplexer Modules
DIG 1/0 HP E1330A Quad 8-Bit Digital Input/Output
Module
IBASIC Optional IBASIC interpreter
COUNTER HP E1332A 4-Channel Counter/Totalizer, or HP
E1333A Universal Counter Modules
Dia HP E1328A Digital to Analog Converter Module

SA  SA selects an instrument by its logical address. For multiple module
instruments, use the logical address of the first module in the instrument. For
example; SA 8 sclects the instrument at logical address 8. When you have
selected an instrument, the terminal interface will respond with an instrument
prompt which is the instrument’s menu namc followed by its logical address
{e.g. VOLTMTR_&:).
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Returning 1o the “Select an
Instrument” Prompt

{ontrol Seguences for
Terminal Interface Functions

To get a list of the logical addresses used in your mainframe, send the SCPI
command VXRCONF:DLAD? to the System Instrument. Then to determine
what instrument is at each logical address, send the command
VXI:CONF:DLIS? n for cach logical address in the list (where n is a logical

address) .

To return to the “Select an instrument” prompt, press and hold the CTRL key

then press D.

The terminal interface provides the keyboard control sequences listed in Table
3-3. These can be thought of as keyboard short-cuts for compatible terminals
(those which provide menu capability). Only those functions in the table which
are shaded, operate for “UNKNOWN” terminal types (those which do not
support menus). An “UNKNOWN?” terminal type has very limited editing
capability. It will not support the EDIT mode for the optional IBASIC
interpreter. In the following table, 1 = IBASIC only, £ = Front Panel only.

Table 3-3. Control Sequence Functions

Del char Delete character at the cursor position CIRL-X
Clr =end Clears line from cursor position to end of line | CTRL-L
Clear line Clears ling regardless of cursor position CTRL-U
Insert line + Tnserts a blank line al the cursor position CTRL-O
Delete line 1 | Deletes the line at the current cursor position | CTRL-DEL
End of line Move carsor o the end of current line CTRL-Z
Start of line Move cursor to the beg,mmng of current Eme CIRL-A
Rctd_m G| Terminates us¢rientry . _ CCTRL-M
RCL_MENU | Recalls the last command executed via thc CTRL-W
menu keys
RCLﬁPREV | Recalls the ldSI %chrai mmmands f;xccutcd_ CCTRLF
i e WdUSﬁTmPUt ........ G T
RCL_NEXT | After RCL PREV, RCL, NEXT may be ] CTRLB
S nre 0 ased to move forward thmug,h ihc rccalk,d RETN BTN P
i e 0 sommands _ Tronei B N
SEL_INST - | Return (o “Select an insir'um{,m” ment | CTRL-D
CCLE_INST - | Clear instrument’s inpat and output buffmrs o 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 oceurs 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
1/O module, the command used is
DIG:HAND1L:MODE NONE where HANDI 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 1o continue_

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

The display shows: "instrument in local lockout”.
Menus seem to work but nothing happens when I reach
the bottom level or try to execute a command.

The terminal interface has been locked-out (HP-1B
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 from remote
(DISP:MONSTAT ON command) and the terminal
interface has also been locked out (HP-1B local
lockout). Either cancel the local lockout or exceute
DISP:MON:STAT OFF (from remote).

Display shows:

(an not connect to instrument
Press any key io continue.

A hardware or software problem has occured in the
instrument preveating 1t from responding to terminal
interface control.

After selecting an instrument the display shows:

"busy".

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

Display shows:

Instrument In use by another display.
Press any key to continue _

The instrument has already been selected from the
Front Panel. An instrument can only be “attached” to
one display at a time. Al the Front Panel, press Select
Iastr. The instrument can now be selected from the
terminal interface.

www.valuetronics.com
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Instrument Menus This section contains charts showing the structure and content for all terminal
interface instrument menus. Also shown in the charts are the SCPI or Common
Commands used and descriptions of menu-controlled instrument operations.
This section contains the following charts:

& System Instrument Menu . ....... ... i iiaa 3-26
@ Switchbox Menu ... .ot it it 3-28
@ Scanning Voltmeter Menu ... ... iviiiiiiiii 330
@ HP E1326A 5 1/2 Digit Multimeter Menu ................ 3-32
& HP E1328A 4-Channel D/A ConverterMenu ............. 3-33
& HP F1330A Quad §-Bit Digital /O Menu ................ 3-34
@ WP E1332A 4-Channel Counter/Totalizer Menu . .......... 3-36
& HP F1333A 3-Channel Universal Counter Menu .......... 3-38
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Using this Chapter

Chapter 4

Using the Mainframe

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

@ UsingthePacer. . ... innnniiiirainaans, 4-1
® Changing the Primary HP-IB Address .................... 4-3
® Synchronizing Internal and External Instruments ........... 4-3
& Mainframe DataMemory ... . e 4-6

Using the Pacer

www.valuetronics.com

The Pacer generates a square wave signal on the mainframe’s rear panel Pacer
Out connecter. The signal levels are standard TTL levels (0V to 5V). The Pacer
signal can be used to trigger or pace external equipment such as scanners or
voltmeters. Figure 4-1 shows a single cycle of the Pacer output with a specified
period of 1 second.

The following SCPI commands control the Pacer:

+5Y

{(Pacer off
level=3Y)

Y

£

quwm @5 sec —ﬂbﬁﬂﬁg~ #.5 sec ——Wj

!
I‘ﬂ Specified Square Wave Period B—'
= 1 =mecond
13084 F.301

Figure 4-1. Pacer Out Square Wave

Using the Mainframe 4-1



® SOURPULS:COUN sets the number of Pacer cycles. Specify from 1 to
8388607 cycles or specify INF for a continuous output,

® SOUR:PULS:PER sets the period of cach Pacer cycle. You can specify
periods from 560ns to 8.3 seconds.

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

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

ABORT Set Pacer trigger system to Idle
State

SOUR:PULS:COUN 10 Configure Pacer for 10 cycles

SOUR:PULS:PER 1 Square wave period = 1 second

TRIG:SOUR IMM Trigger Pacer (when INIT is
executed)

INIT:IMM Place Pacer in Wait for Trigger
State

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

connecior).

ABORT Set Pacer trigger system to Idle
State

SOUR:PULS:COUN INF Configure Pacer for continuous
ouiput

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

TRIG:SOUR EXT Trigger Pacer on external signal

INIT:IMM Place Pacer in Wait for Trigger
State

Pacer Trigger States  Figure 4-2 shows that the Pacer’s trigger system has an Idle State, a Wait for
Trigger State, and a Pacer Action State. When you apply power, reset the
system, or cxecute the ABORT command, the trigger system goes (o the Idle
State. You can configure the Pacer (SOURce subsystem) and specify the trigger
source (TRIG:SOUR command) while in the Idle State. Executing the
INIT:IMM command places the Pacer in the Wait for Trigger State, Now when
the trigger event occurs, the Pacer will move to the Pacer Action State and begin
outputting the specified number of square wave cycles. Once the Pacer has
begun outputting, the trigger system returns to the Idke State.

4-2  Using the Mainframe
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-~ Power—on, ABORT,
®RET, DIAG: BOOT

INITiatel: IMMediate]

Wait for Trigger
State

)

Trigger recelved

Pacar Action

E1380A F. 3.2

Figure 4-2. Pacer Trigger States

Changing the
Primary HP-IB
Address

You can set the mainframe’s primary HP-1B address to any integer value
between 0 and 30. The address is set to 9 at the factory. (See Chapter 2 for
instroctions on setting/reading the HP-1B address from the front panel.) The
following command sets the mainframe’s primary HP-IB address to 12,

SYST:COMM:GPIB:ADDR 12

Synchronizing
Internal and
External
Instruments

www.valuetronics.com

The mainframe’s Trig Qut and Event In ports allow you to synchronize external
equipment to instruments operating within the mainframe. The Trig Out port
allows an instrument in the mainframe to output a negative-going pulse to
indicate the occurrence of some event such as a multiplexer channel closure.
The signal levels are standard TTL (O0V to 5V). You direct the pulse from the
appropriate imstrument to the Trig Out port by sending the OUTP:STAT ON
command to that mstrument.

The Event In port allows an instrument in the mainframe to be armed or
triggered from an external negative-going signal. The signal levels are standard
TTL {0V to 5V). Send the ARM:SQUR:EXT command or the
TRIG:SOUREXT command to an instrument to direct the signal on the Event
In port to that instrument.

The following examples use an external HP 3457A Multimeter and an internal
HP E1345A 16-Channcl Multiplexer to demonstrate the use of the Trig Out and
Event In ports,

Using the Mainframe 4-3
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HE E13Q0/ET301 MATNTRAME

Example: Synchronizing an Internal Instrument to an External Instrument
This example uses the mainframe’s Trig Out and Event In ports to synchronize
an external multimeter to a multiplexer installed in the mainframe. Connections
are shown in Figure 4-3. The multimeter’s Voltmeter Complete port outputs a
pulse whenever the multimeter has finished a reading. The multimeter’s
External Trigger port allows the multimeter to be triggered by a negative going
TTL pulse. Since the synchronization is independent of the HP-IB bus and the
computer, readings must be stored in the multimeter’s reading memory. The
sequence of operation is:

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

2. The channel closure causes a pulse on Trig Cut which triggers the
multimeter to take a reading,

3. When the reading is complete it is stored in multimeter memory and the
multimeter outputs a pulse on its Voltmeter Complete port. This signals
the multipleser to advance to the next channel in the scan list,

4, Steps 2 and 3 are repeated unti! all channels have been scanned and
readings taken.

10 OUTPUT 722;"TRIG EXT;DCV.MEM FIFO"
Set mudtimeter to external trigger, DC volts, enable reading
memory

20 OUTPUT 70914;"OUTF ON" Enabie Trig Out port

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

40 OUTPUT 70914;"SCAN (@100:115)" Specz}j)z scan list (channels 100
to 115

50 QUTPUT 70614;"INIT™ Close first channel (starts
scanning cycle)

60 END

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

CMULTTIRLEXER MODULE

o MULTIMETER  INPUT

-
/
\f" HFE 34574 MULTIMETER
)

Y-
+3BY -‘ij
ONEES i
£i30gA F. 3.3

Figure 4-3. Synchronizing internal/External Instruments

EXTERNAL
TRIGGER

BV Max




multimeter to an internal multiplexer. Connections are shown in Figure 4-4. This
method synchronizes the computer to the instruments and relies on the
computer to enter each reading and advance to the next channel in the scan list,
The sequence of operation is:

1. INIT (line 50) closes channel number 100.
2. The channel closure causes a pulse on Trig Out which triggers the
multimeter to take a reading,
3. When the reading is complete it is sent to the computer (lines 60 to 80).
4. The computer sends Group Execute Trigger to the multiplexer (line 90);
this advances to the next chanoel in the scan list,
5. Steps 2 through 4 are repeated until all channels have been scanned and
readings taken.
10 QUTPUT 722;"TRIG EXT;DCV"
Set multimeter to external trigger, DC voltage measurements
20 QUTPUT 70914;"CUTP ON" Enable Trig Out port
30 OUTPUT 70914;"TRIG:SOUR BUS"

Set multiplexer to advance scan on Group Execute Trigger or

*TRG

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

50 QUTPUT 70914;"INIT" Close first channel (staris
scanning cycle)

80 FORI=170 16 Loop through following lines
16 times

70 ENTER 722,A Enter reading (computer waits
until reading taken & received)

80 PRINT A Print reading

80 TRIGGER 70914 Trigger multiplexer; advances
to next channel

100 NEXT |

110 END

Using the Mainframe 4-5
www.valuetronics.com



MULLT IPLEXER MODULE #1

oy . /"' MULT IPLEXER MODULE #2
HF E130G0/E1301 MAINFRAME,

e e . - MUL.TIMETER INPUT

im,”:u,_: rrrrrrrrr — HP 34574 MULTIMITER

e B ] \
5 = Cxmw S
\ . / :
\\
\\ |
\\
N
\\
\\ VOLTMETER EXTERNAL
™ 2 i "
tvent In Pacer Out Trig Out COMPLETE TRIGGER

©

3V Max oV Max

TEKIG FL3.5
Figure 4-4. Synchronizing internal/Exiernal Instruments and Computer

Mainframe Data When power is applied or the system rebooted (DIAG:BOOT command),

M emory mainframe memory is automatically configured to provide a predefined amount
of memory for any installed instruments that require memory space. For
example, each multimeter instrument within the mainframe is allocated enough
memory to store 100 readings.

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

Using Mainframe Data Commands that generate data and do not have a question mark (?) in their

Memory  syntaxstore the data in mainframe memory. Faster instrument reading rates are
possible when using reading memory versus sending data directly to an external
computer, Storing readings in memory can also help to ensure that the period
between paced readings is maintained at a constant value. When instrument
data is stored in memory, it overwrites any data previously stored by that
instrument. You can retrieve data stored in mainframe memory using the
FETChH? command.

4-6 Using the Mainframe
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Example: Storing and Retrieving Data From Mainframe Memory., This
example shows how to use mainframe memory to store 15 readings made using
an HP E1326A Multimeter. After the readings are stored, they are retrieved by
the computer and displayed.

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

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

Configitre multimeter for 4-wire
resistance, scan channels 105 -

109
30 QUTPUT 70803;"RES:OCOM ON"  Enable offset compensation
40 QUTPUT 70803;"TRIG:COUN 3" Cycle thraugh scan list 3 times
50 QUTPUT 70903;"INIT" Trigger muitimeter, store the
readings in mainframe memory
60 QUTPUT 70803;"FETCH?" Get readings from mainframe
MeHony
70 ENTER 70803;0HM_RGS(*) Enter readings into computer
80 PRINT OHM_RGS (*) Display readings on computer

90 END

Non-Volalile User
Memory

Allocating a User
Memory Segment

Note:
IBASIC Users

Locating the NRAM
segment
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The System Instrument provides a way to allocate a segment of its non-volatile
memory for storage and retrigval of user data, The structure and content of the
data you store in this memory segment is up to you. The commands provided for
data access merely store or retricve a specified number of bytes, Commands for
allocating and accessing the memory scgmenti are implemented by the System
Instrument (Jogical address, and HP-IB secondary address 0).

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

Allocating an NRAM segment will de-allocate a previously allocated RDIESk
segment. To include both types; allocate them both before a reset, or allocate
the NRAM scgment, reset the system, then allocate the RDISk segment and
again resef the system,

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

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

define variables
10 REAL Addr,Size
128 byte NRAM segment
20 OUTPUT 70000;"DIAG:NRAM:CRE 128"
reset the system
30 OUTPUT 70800;"DIAG:BOOT"
allow time for reset to begin
40 WAITS
wait for self-test to complete
50 ONTIMEOUT 7,.1 GOTO Complete
80 Complete:B = SPOLL(70900)
query starting addr
70  OUTPUT 70900, IIAG:NRAM:ADDR?"
enter starting addr
ENTER 70800;Addr
print jt
90 PRINT USING "31X,"Addr="",80";Addr



Using :DOWNIload and
UPload? to Access
Data

Caution

Data Formats for
:DOWNIload
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The command DIAG:DOWNIoad < address >, <data_block > is used to store
data into the NRAM segment. The command

DIAG:UPLoad? <address >, <byte_count > is used to retrieve data from the
NRAM segment. The address parameter in ... DOWNIload and ... UPLoad? can
specify any address within the capability of the System Instrument’s control
processor. The system does not restrict you from storing or retrieving data which
is outside of the NRAM scgment.

This capability to store (DOWNIload) data to any location in mainframe memory
means that you could inadvertently change the contents of memory being used
by the mainframe control processor. This will occur if;
® vyou specify a starting address for DOWNload which is outside the
NRAM sepment
@ you specify a starting address for DOWNload which is inside the NRAM
segment, but the data block you send cxtends past the end of the NRAM
segment,
If either of these occur, operation of the mainframe will be disrupted. To restore
operation:
1. turn the mainframe off and then back on.
2, while the mainframe is “Testing ROM?”, press the Reset Instr button on
the front panel or, for terminal users, press the CTRL and R keys.
This operation is the same as excenting DIAG:BOOT:COLD

Data stored into NRAM using :DOWNIload can be sent in cither Definite, or
Indefinite Length Arbitrary Block Program Data formats (sce Parameter Types
i the beginning of Cahpter 5). The Definite Length block format is
recommended since the format inctudes a data length count which positively
terminates the :DOWMioad command when that count is reached. I the
Indefinite Length format’s termination sequence (< newline > with ENDY) is not
received correctly, commands sent after the :DOWNload command will be
interpreted as more data and sent to memory, possibly overwriting system
memory and disrupting mainframe operation.

The following cxample program will use the small NRAM segment created in
the previous example. 1t will show how to store and retrieve:

® 64 ASCI characters
& thirty-two, & bit data bytes
# sixteen, 16 bit data words
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Example: Storing and Retrieving data wsing DOWNload and UPLoad.

define variables for DOWNIpad and UPLoad
80 DiM Chars$[64],Chars_back$[80]

100 [NTEGER Words({1:16),Bytes(1:32),Words_back{1:16),
Bytes back(1:32)

create string of characters

110 Chars$ ="1234567850123456789012345678901234567890
123456783012345678901234"

create array of 16 bit data words
120 FORI=1TQ 16
130 Words({l) = 32700 +1
140 NEXT |
create array of 8 bit data bytes
150 FORI=1T0O 32
160 Byies{l)=83+1
170 NEXTI
DOWNload 16 words to NRAM segrent

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

DOWNIload 32 bytes to NRAM seginent

190 QUTPUT 70800 USING ""DIAG:DOWN " 8D, #232" 32(B)";
Addr +64,Bytes(*)

Download 64 characters to NRAM segment

200 OUTPUT 70000 USING " DIAG:DOWN "™ 8D ™ #264™ B4A"
Addr,Chars$

UFPLoad 64 characters from NRAM segment
210 OUTPUT 70900 USING ""DIAG:UPL? ™.8D," 84", Addr
220 ENTER 70900 USING "4X 64A";Chars_back$
230 PRINT TAB(5);Chars_back$

UPlLoad 32 data bytes from NRAM segment
240 QUTPUT 70200 USING "™"DIAG:UPL? " 8D, 32" Addr + 64
250 ENTER 70900 USING "4X,32(B)"Byies_back(*)
260 PRINT Bytes back(*)

UPLoad 16 data words from NRAM segment
270 OUTPUT 70000 USING ""DIAG:UPL? ',8D," 32" Addr + 66
280 ENTER 70900 USING "4X,16(W)":Words_back(*)
280 PRINT Words_back(*)
300 END
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Chapter 5

Downloa

ding Device Drivers

About this Chapt@r This chapter describes the procedure for using downloadable device drivers
with the E1405 Command Module. This functionality was added so that SCPI
capability for new register based devices could be added to the Command
Module without havirg to update an internal set of ROMs. This chapter
contains the following sections:

@ AboutthisChapter ... ... i e 51
& What Yoa WillNeed ........ ..o 5-1
® Memory Configuration ........ . .ciiiiiriiiiiiiiinon, 5-3
@& Download Program Configoration .........oovviainnns 5-4
@ Downloading Drivers in MS-DOS systems ... .............. 56
@ Downloading Drivers in HP IBASIC Systems .............. 5-7
@ Downloading Drivers from Other HP BASIC Systems .. ... .. 5-8
® Downloading Multiple Drivers ............coviviiiinn. .58
® Checking Driver Status .......oovvviiiiiienianae. 39
@ Manually Downloading Drivers ...........cooiiiiot. 3-10

What You Wili Need The downloadable device drivers and the software necessary to download the
drivers into HP mainframes are provided on 3.5" floppy disks which ship with
the device driver manual, Disks are provided in both LIF and DOS format for
your convenience. Drivers and appropriate downloading software are provided
for use in MS-DOS systems downloading over an RS-232 link and for use in
systems using HP BASIC or HP IBASIC (Instrument BASIC) and downloading
over an HP-IB (IEEE 488.2) link. The procedures for both types of
downloaders are detailed later in this chapter,

Figure 5-1 shows the files and documents that will be needed for each type of
download suppuorted.

For R5-232 downloads you will nced appropriate cables to connect your
computer to the Command Module. If your computer has a 25 pin serial output
connector, you can nse an HP 24542G cable to make the connection, If your
computer has a 9 pin scrial output connector, you can use an HP 24542M and an
HP 24542H cable {connected end to end) to make the connection.

Downioading Device Urivers 5-1
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Memory
Configuration

NOTE

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

® RAM disk (RDISK)
# Non-volatile RAM (NRAM)
® Driver RAM (DRAM)

Figure 5-2 shows the positioning of these areas in memory. User Non-volatile
RAM and RAM Disk both occupy higher memory addresses than the Driver
RAM. Because the actual size of these three areas is variable, they do not have a
fixed starting position. At creation time, the lowest unused memory address
becomes the starting address for the requested type of RAM. Memory areas set
at higher addresses can be created without affecting any previously created
lower memory areas, but creating a new memory area causes any areas gbove i
to be removed.

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

FFFFFFy
System Non-volatile

Instrument Memory

(Operating System memory

RAM Disk

Non-volatile User RAM

Driver RAM

Low Memory

The Low Address depends on the amount of memory installed, It is equal fo the highest address
plus 1 (1000000n) mirus the size of memory installed. The boot time messages will tell you how
much RAM you have installed in your system. In a system with 512Kbytes of memory the Low
Address is low address = 1000600y, - 8008y = F30000,, or 16,252,928 decimal.

Figure 5-2. Positioning of Aliocatable RAM

If you create @ RAM Disk area without creating any User Non-volatile RAM or
Driver RAM, the starting address for the RAM Disk will be at the lowest address
(F80000w for a command module with 512Kbytes of memory). If you now create a
Driver RAM area, the RAM Disk area will be removed since the new area has to be
ot a lower address then the RAM Disk area.

Rownloading Device Drivers §5-3



Download Program
Configuration

Editing the
Configuration File

If you will not be using the default configurations for downloading, you will need
to edit the configuration file to match your system configuration. If the default
values shown below are correct for your setup, you can proceed fo the
appropriate downloading instructions.

The configuration defaults for MS-DOS systems are:

Download program searches for drivers in current directory.
Execution Log is OFF (log to screen only).

All drivers in current directory will be downloaded.

COM1 15 used for output.

Baud rate is 9600,

1 stop bit is used

NRAM size is zero.

RDISK size 15 zero.

® B3 B & © & & @

The configuration defaults for HP-IB systems are:

Download program searches for drivers in current directory.

Execution Log is OFF (log to screen only),

All drivers in current directory will be downloaded.

80900 is used for the interface address when running from IBASIC. 70900
is used as the interface address when running in any HP BASIC
environment other than IBASIC.

NRAM size is zero.

® RIDISK size is 7ero.

e & & @

@&

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

® The beginning of the uscful information on cach line is the part foliowing
"linenumber REM" (the "linenumber REM' is ignored).

@ All lines beginning with "#" are comments.

® Lines that start with "##° are intended to remain comments,

& Lines that start with "#" arc cxample fines that you may wish to activate
and/or modify. These are the actval configuration statements.

& Sctting labels are not case sensitive, and should be separated from the
associated valae by an equal siga ("=").

e Unrecognized settings are ignored.

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

DIRECTORY = specifics the directory where you store your drivers and where
the driver programs will log information about their progress. The default is the
current directory. The directory specified must be writeable if you are doing
downloads using IBASIC or logging progress.

EXECUTION LOG = specifies the place to log information about the
program’s progress. The default location for this function is the screen. If you
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specify a file name here, the driver downloader will log to the screen and o the
specified file.

DRIVER FILE = specifies the driver file or files to download. The default is to
download all device driver files found in the directory specified by
DIRECTCORY = . If the driver downloader finds ose ling in this format, it will
assume that you are specifying entries and will only download the listed entries.
This configuration item can have multiple lines.

ADDRESS = specifies the /O interface that you will be using. The defanlt
interface address when running in IBASIC over HP-IB is 80900. The default
address when running over HP-IB in any other HP BASIC environment is
70900. The default address when running in DOS is 1 (for COM1:).

The communication interface you will be using when running from any of
Hewlett-Packard’s BASIC environments is the "HP-IB" interface (also known as
IEEE 488.1), Selection of a specific HP-IB interface consists of an address in
the form "sspp00” where:

ss is the select code of the HP-IB interface card.
pp is the primary HP-IB address used for the VXI mainframe.
00 is the secondary HP-IB address used for the SYSTEM instrument.

The communication interface you will be using when running from DOS is the
"RS-232" interface. When Using the RS-232 interface the serial cable musi be
connected to either the built-in R$-232 connection of the VXI mainframe or an
RS$-232 module (HP E1324A) that is set to interrupt at the default interrupt
level (level 1). Selection of the address for the RS-232 interface consists of an
address that is 1 for COM1 or 2 for COM2..

BAUD = specifies the baud rate of the transmission if you are using RS-232. The
default is 9600 (which is also the default for the VXI mainframe after a
DIAG:BOOT:COLD command). Allowed values are 300, 1200, 2400, 4800,
7200, or 9600 (19,200 is pot supported by DOS).

STOP BITS = specifies the number of stop bits per byte if you are using RS-232,
The default is 1 {which is also the default for the VXI mainframe afier a
DIAG:BOOT:COLD command). Allowed values are 1 or 2.

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

RDISK = specifies the size in bytes of the RAM disk segment you wish to set
up. The default value is zereo bytes. You can change this value later without
affecting either the downloaded device drivers or the user non-volatile RAM
(NRAM).
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Downloading
Drivers in MS-DOS
Systems

WARNING

The device driver download program VXIDLD.EXE provided on the disk with
the driver files for use with an RS-232 interface must be run from MS-DOS. It
will set up the the required device driver memory and any other memory
partitions defined in the configuration file, reboot the system, and download the
device driver. If there arc device drivers preseat, or you already have memory
aliocated for NRAM (User Non-volatile RAM) or RDISK {(RAM Disk), a
warning will be issued and the downloading process aborted. You must first
clear any existing drivers from the system, and then download all of the required
drivers together. You may redefinc any NRAM or RDISK areas after
downloading the device drivers.

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

These are the defaults after cold boot. If necessary, you can change the
baud rate and number of stop bits in the configuration file, but since the
special formatting required for downloading over RS-232 requires all 8
data bits in cach byte, you must make sure that the data bits are sct to 8
and parity checking is OFF. The download program handies its own
pacing, so the setting for pacing does not matter.

2. Put the floppy disk into an appropriate drive.

3. Make sure that the floppy disk is your current drive (for example, type
"A!" and press ENTER),

4. Execate the device downloader program (type "VXIDLD" and press
ENTER).

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

Any errors encountered while downloading will be reported.

6. The download program will check {0 make sure that the driver has been
downloaded and is in memory.

Terminate and Stay Resident programs in your MS-DOS system may
interfere with the timing of RS-232 transfers and cause errors in the
downiloading. If you encounter errors indicating that the download
program dif not recelve back what & expectad, and the driver is not
loaded, remove all of your TSHs from memory and try the download
procedure again,
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Downloading
Drivers in HP-IB
Systems with
iBASIC

NOTE

NOTE

www.valuetronics.com

The device driver download program AUTOST provided on the disk with the
driver files for use with HP-18 must be run from HP IBASIC (Instrument
Basic). 1t will set up the the required device driver memory and any other
memory partitions defined in the configuration file, reboot the system, and
download the device driver. This program will issue a warning and abort if any
errors are encountered. If there are device drivers present, or if you already
have memory allocated for NRAM (User Non-volatile RAM) or RDISK (RAM
Disk), vou must first clear any existing drivers from the system, and then
download all of the required drivers fogether, You may redefine any NRAM or
RDISK arcas after downloading the device drivers,

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

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

2. Put the floppy disk into an appropriate drive.

3. Make sure that the floppy disk is your current drive (for example, type
"MSI ™, 700,17 and press ENTER).

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

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

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

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

If you are using IBASIC but controlling the system over the HP-IB, you must put
all commands in quotes and prefix them with "PROG:EXEC". A typical
command would be:

PROG:EXEC 'MS1 ", 700,17
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Download Eng The device driver download program VXIDLD GET provided on the disk with

Drivers in HP-IB ;%Z dgriiz’:erl iﬁle_zlfortuse ;&Iiﬁ:hHP&B mifis{d be'rundfr_om an HP BASiC oth(-t:;; than
. BASIC. It will set up the the required device driver memory and any other

Sysﬁems with HP memory partitions defined in the configuration file, reboot the system, and

BASIC download the device driver. If there are device drivers present, or you already

have memory allocated for NRAM (User Non-volatile RAM) or RDISK (RAM
Disk), a warning will be issued and the downloading process aborted. You must
first clear any existing drivers from the system, and then download all of the
required drivers together. You may redefine any NRAM or RDISK areas after
downloading the device drivers.

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

2. Put the floppy disk info an appropriate drive.

3. Make sure that the floppy disk is your current drive (for example, type
"MESI ", 700,1™ and press ENTER).

4, Load the device download program into BASIC (type "GET
"VXIDLD_GET” and press ENTER) and run the program {type "RUN"
and press ENTER).

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

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

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

The driver downloader software automatically checks for the existence of other
drivers when it is run. If there are device drivers present, it will abort the process
and inform you that you must first clear the other device drivers out of the
mainframe and then download all of the required drivers at once. The easiest
way to accomplish this is to place copies of all of the device drivers into a single
directory on your hard disk along with the downloader, or onto the same floppy
disk. The download program will look in its own directory first, and download
any device drivers it finds.

1. Move all of your device drivers into a single dircctory with the
downloaders.

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

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

All device drivers in the directory or on the same floppy disk as the driver
downloader will be downloaded automatically after the system checks to make
sure that there are no other device drivers already loaded. You can change
several aspects of the downloading procedure by editing the configuration file .

Checking Driver
Status

www.valuetronics.com

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

NOTE:

¢ DIAG:DRIV:LIST? lists all drivers in the system.

& DIAG:DRIV:LIST:RAMY lists all drivers found in the RAM driver table
DRAM. These are the drivers which you just downloaded into the system.

@ DIAG:DRIVEEST:ROMY lists all drivers found in the ROM driver table,
These drivers are always present in the system. If one of these is meant
for an Instrument which also has a driver in RAM, the driver in RAM will
be used by the system,
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Manually
Downloading a
Driverdown manual

Preparing Memory for
Manual Downloading

NOTE

WARNING

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

Before you can manually download any drivers using either RS-232 or HP-1B,
you must define the DRAM (Driver RAM) into which the drivers will be
iransferred. DRAM memory is non-volatile.

1. Calculate the required total DRAM size. This is the total amount of
memory required by the mainframe for all of the device drivers you are
going to download.

Typical driver size will range from 40Kbytes to 100Kbytes. If you are in
doubt about the amount of memory neaded for downloading your device
drivers, use the size of the HP-1B driver file (ends in "DU") on the driver
disks. Remember that you must add the amount of memory necessary for
all of the device drivers you plan to download. You can see how much
RAM is available by using the DIAG:DRAM:CRE? MAX, DEF query.

Each driver will need additional system RAM at run time, Although this is not
part of the RAM nccessary for the DRAM calculations, you should make sure
that you have enough DRAM to downlioad the drivers, and enough system RAM
left after downloading to run the drivers. Most drivers will need less than
15Kbytes of additional RAM (per driver) at run time. If IBASIC is in the
system, it will take at least 150Kbytes to 200Kbytes of system RAM in addition
to ihe RAM used by the device drivers.

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

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

3. Reboot the system

5-10 Downloading Device Drivers

www.valuetronics.com



Manually Downloading Manually downloading a driver over HP-IB is fairly straightforward. This
Over HP-IB  discussion assumes that the downloadable device driver has been supplied by
Hewlett-Packard. Drivers supplied by HP are formatted so that you just need to
transfer the driver to command module memory. You must also have the driver
on media that is accessible to the host computer that will be controlling the
download.

You should send a *RST command and a *CLS command to the SYSTEM
instrument to put it in a known state before beginning your download.

On most computers, a program will be reguired for the actual download
process. Since the driver file contains the System Instrument command to start
the downloading and the actual data to download, this program just needs to
transfer the bytes in the driver file to the System Instrument, one byte at a time,

This file contains the SCP! command DIAG:DRIV:LOAD followed by the
IEEE 488.2 arbitrary definite block header, and then the actual driver, The
definiic block starts with the # character, followed by a single digit that shows
how many digits are in the length field, fellowed in turn by the length field. For
instance, a block that is 1000 bytes long would have a block header of
#800001000.

When your transfer program is complete you should send the SCPI query
SYST:ERR? to make sure that there were no crrors during the download, and
reboot the system (send DIAG:BOOT). You can make sure that all of your
drivers have been properly loaded into Driver RAM by sending the SCPI
command DIAGDRIVLIST.-RAM?

Manually Downioading Manually downloading a driver over RS-232 is similar in concept to
Over HS-232  downloading over HP-IB. Drivers supplicd by HP are formatted so that you just
need to transfer them to command module memory. You must also have the
driver on media that is aceessible to the host computer that will be controlling
the download.

However, the R5-232 interface of the E1405 uses special control characters
(c.g., <CTRL-C> to implement the equivalent of the HP-1B "device clear”
function) that would cause havoc in the download process if sent as part of the
driver. The driver file on the distribation disk that ends in "DC" is specially
formatted for BS-232 downloading to avoid this problem (see Appendix E
"Formatting Binary Data for R§-232" for more information on the data format of
these files).

Transmission Format Yoo need to make sure that the transmission format of your computer maiches
the format used at the System Instrument. The defanlt configuration for the
System Instrument afier a RIAGBOOT:COLD command has been issued is

9600 BAUD

8 data bits

1 stop bt

Parity checking is OFF
KON/XOFF pacing

® & & @ &
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NOTE

Facing the Data

If you are going to use any other setting, you must set up the appropriate settings
in the System Instrument using the following cormmands

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

DIAG:COMM STOR saves settings so they will be
kept through a reboot.

Becanse the special formatting for binary files uscs all 8 bits, the number of data
bits must be set to 8 and parity checking must remain OFF for the driver files to
transfer properly.

Since the R8-232 interface is asynchronous, it is possible for the computer that is
doing the download to overrun the System Instrument. This would cause part of
the driver to be lost. To prevent this from happening, you should enable
hardware handshake (either RTS or DTR) or software handshake
(XON/XOFF).

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

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

to find the maximum number of characters to fill the inpui
buffer.

SYST:COMM. SER:PACE:THR:8TOP <max-20>

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

SYST.COMM:SER.PACETHR:STAR O

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

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

The start threshold is not critical as long as it is less than the stop threshold. The
stop threshold must be set low enough to handle the maximum number of
characters that are likely to be received at the System Instrument afier it sends
the XOFF signal,

Hardware handshake can be set up to use either the DTR (Data Terminal
Ready) line or the RTS (Ready to Send) line. These modes can be set with the
SYST:COMM:SER:CONT.DTR IBFULL comimand {to set for DTR) or
SYST:COMMSER:CONT:RTS IBFULL command {to set for RTS). You may
wish to turn software handshake OFF using the

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

CAUTION

Transmitling Using a COPRY
Commang

NOTE

handshake mode is enabled, the System Instrument will not transmit characters
when cither the CTS (Clear to Send) or the DSR (Data Set Ready) lings are not
asserted. This acts to pace the System Instrument output.

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

The RS-232 interface of the £1405 Command Module will echo any characters
received with an ASCII value greater than 32 and less than 128. Carriage returns
are echoed as carriage return/linefeed. When transferring the driver file, these
echoes can fill np the R8-232 receive buffer of your computer if they are not
read. If receive pacing is enabled for your computer this could cause the
computer {0 send the "Stop Transmitting” signal to the System Instrument, which
could block the remaining downloaded bytes or other commands sent after the
download. Since the driver file contains command strings and many carriage
returns that will be echocd by the system, your program should read the
returning echo characters from the RS$-232 line. This wili also let you determine
if there are any error messages coming back,

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

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

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

Since errors are echoed immediately, this method of transfer has no means of
frapping errors.

Downloading Device Drivers 5-13
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Transmitting Using a CAT
Command

Transmitting Using Cusiom
Software

Check Driver Status

On HP-UX systems you can usc the cet command to transfer the device driver.
The appropriate device file must exist, All shell commands are assumed to be
executed from either the /bin/sh or /bin/ksh shell.

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

{cat < device file > /devimull; sleep 1000) &

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

stty ~opost 9600 ixon -ixoff cs8 -cstopb ignpar < device file

3. Transfer the file to the System instrument with the cat command,

cat filename > device file

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

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

1. 8¢t up the appropriate handshake mode and data format on your system,
and the matching handshake mode in the System Instrument.

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

Make sure that the drivers were properly downloaded by checking their status
using the DIAG:DRIVILIST:RAM? command. This will give you a Hst of all the
drivers currently found in DRAM.
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Chapter 6

Controlling Instruments Using HPw

About this Chapt@r This chapter shows bow to control instruments in the mainframe from an
external computer using IEEE 488.2 Common Commands and the HP-IB
interface. This includes how to monitor instrument status, interrupt the
computer, and synchronize one or more instruments to an external computer.,

Command references for the supported IEEE 488.2 Common Commands and
IFEE 488.2 HP-IB Messages are located near the end of this chapter. This
chapter contains the following sections:

@ Programming Hints ....... ... . i 6-1

@ Instrument Stalus ... o i i i s 62

@ Clearing SIatius .....oovviiiiiiii i eanns 6-10

® Interrupting the External Computer ..........oooiiint, 6-10

& Synchronizing an External Computer and Instruments .. .. .. 6-12
MNote Examples that require showing a computer language are written for HP 9000

Series 200/300 Computers using HP BASIC langnage.

Programmiﬁg Hints ® Only one instrument in the mainframe can be the addressed listener (ie,
receiving commands) on the HP-IB at any onc time.

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

® Instruments in the mainframe have 128 character input buffers. Do not
send a command string containing a query command that is longer than
128 characters. Doing so may cause a deadlock situation which can only
be resolved by setting a timeout on the computer’s enter statements and
then reading the error(s) after the timeout oceurs,

Controliing Instruments Using HP-IB  6-1
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Status System
Structure

NOTE

The instrument status structure monitors important cvents for an instrument
such as when an error occurs or when a reading is available. All instruments
have the following status groups and registers within those groups:

# Status Byte Status Group

~ status byte register
- service request enable register

4 Standard Event States Group

~ standard event status register
- standard event status enable register

& Operation Status Group

~ condition register
~ gvent register
- enable register
8 Questionable Data Status Group

- condition register
~ evenf register
-~ enable register

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

The Status Byte, Standard Event, and Gperation Status groups are the only
groups covercd in this chapter. The Guestionable Data status group is
supported by the system instrument (Command Module) but is not used by the
system instrument, Commands affecting this status group (Chapter 5) are
accepted but have no effect.

Refer to the STATus subsystem in the Command Reference of the individual
plog-in module manuals to determine how a module uses the Operation Status
group and Guestionable Data status groups. If the STAT:OPER or
STATQUES commands are not documented in the plug-in module manual,
that module does not use the registers.

§-2 Conirelling Instruments Using HP-1B
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The Status Byte  Asshown in Figure 4-1, the Status Byte register is the highest-level register in
Register  the status structure. This register contains bits which summarize information
from the other status groups.

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

Status Byte Register

Bit (0 Instrument Specific

Bit 1 Instrument Specific

Bit 2 Instrument Specific

Bit 3 Questionable Data Summary Bit
Bit 4 Message Avatlable

Bit 5 Standard Event Summary Bit e
Bit 6 Service Request

Bit 7 Operation Status Summary Bif

Operation Status Groop

Standard Event Status Group

Questionable Data Status Group (net used)

Figure 6-%. Status Structure

Controlling instruments Using HP-IB 63
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Reading the Status
Byte Register

Table 4-1 shows each of the Status Byte register bits and describes the event that
will set each bit,

Table 4-1. Status Byle Register

Bit Decimal
Mumber | Weight | Description

0 1. Instrument Specific (a0t used by most instruments)

1 2 Instrument Specific (rot used by most instruments)

2 4 Instrument Specific (not used by most instruments}

3 8 Questionable Data Status Group Summary Bit. One or mote events
in the Questionable Data Status group have occurred and set
bit(s) in those registers.

4 16 Message Available. The instrument’s output queue contains

information. This bit can be used to synchronize data exchange
with an external computer. For example, you can send a guery
command to the instrument and then wait for this bit to be set.
The HP-IB is then available for other use while the program is
waiting for the instrument to respond.

5 32 Standard Iivent Status Group Summary Bit, One or more enabled
events in the Standard Event Status Register have occurred and
sct bit(s) in that regster.

6 64 Service Request—Service is requested by the instrument and the
HP-IB SRQ line is set true, This bit will be set when any other bit
of the Status Byte Register is sef and has been enable to assert
SRO by the *SRE command.

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

You can read the Status Byte register using cither the *STB? command or an
HP-IRB serial poll. Both methods return the decimal weighted sum of all set bits
in the register. The difference between the two methods is that *STB? does not
clear bit 6 (Service Request); serial poll does clear bit 6. No other status register
bits arc cleared by either method with the exception of the Message Available
bit (bit 4) which may be cleared as a result of reading the response to *STB?. In
addition, using an HP-1B serial poll lets you rcad the status byte without
interrupting the instrument parser. The *STB? method requires the instrument
to process the command. This can generate inferrupt query errors if the
instrument is execnting another guery.

The following program uses the *STB? command 1o read the contents of the
system instrument’s (Command Module’s} Status Byte register.

10 CUTPUT 70900;"*3TB?" Read Status Byte Register
20 ENTER 70900; A Enter weighted sum

30 PRINT A FPrint weighted sum

40 END

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

8-4 Controlling Instruments Using HP-IB
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Service Request
Enable Register

The Service
Request Bit

Clearing the Service
Fequest Enable
Register

www.valuetronics.com

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

10 P =SPOLL{70900) Read Status Byte Register using
Serial Poll, place weighted sum
inP

20 PRINT P Print weighted sum

30 END

The Service Request Enable register is used to "unmask” bits in the Status Byte
register. When an unmasked Status Byte register bit is set to ', a service
request is sent to the computer over HP-IB.

The command used to unmask Status Byte register bits is:

*SRE <mask>

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

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

This command returns the decimal weighted sum of all unmasked bits.

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

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

*SREO

If *PSC 1 has been exccuted, the Service Request Enable register mask is
cleared when power is cycled. I *PSC 0 has been executed, the mask is
unchanged when power is cycled. (*PSC? queries the setting.)
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Standard Event Status
Register

MOTE

Unmasking Standard
Event Status Bits

The Standard Event Status Register in the Standard Event status group
monitors the instrument status events shown in Table 4-2. When one of these
events oceurs, it sets a corresponding bit in the Standard Event Status Register.,

The Standard Event Status Register bits are not reported in the Status Byte
Register unless unmasked by the Standard Event Status Enable Register. Refer
to the section "Unmasking Standard Event Status Bits” for more information,

Table 4-2. Slandard Event Slatus Register

Bi¢ Becimal
Number | Weight | Description

1 1 Operation Complete. The instrument has completed all pending
operations. This bit is set in respoase to the *OFC command,

1 2 Reqguest Control. An instrument is requesting permission to become
the active HP-1B controller,

2 4 Query Error. A probiem has oceurred in the instrument's output
quens.

3 8 Device Dependent Error. An instrument operation did not

eomplete possibly because of an sbnormal hardware or firmware
comdition {overload occurred. sclf-test failure, loss of calibration
or configuration memory, eic.)

4 1] Execution Error. The instrument cannot do the operation(s)
requested by a command.

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

53 64 User Request. The instrument is under local (front panel) control,

7 128 Power-On. Power has been applied 10 the instrement, You must

execute the *PSC 0 command to the System lostrument to aftow
this bit to remain enabled when power is cyeled. See the *PSC
command later in this chapter for an example,

8-1% Reserved for future use {always refum zero).

To allow any of the Standard Event Status vegistor bits to set bit 5 (ESB) of the
Status Byte register, you must first unmask the bit(s) using the Standard Event
Status Enable register with the command:

*ESE

For example, suppose your application requires an interrupt whenever any type
of error occurs. The error related bits in the Standard Event Status register are
bits 2 through 5. The sum of the decimal weights of these bits is 60, You can
cnable any one of these bits to set bit 5 in the Status Byte Register by sending;

*ESE 60

If you want 1o generate a service request following any one of these errors, you
can do so by unmasking bit 5 (ESB) in the Status Byte register:

*SRE 32
*ESE 80

Now, whenever an error oceurs, it will set one of the bits 2 - 5 in the Standard
Event Status register which will set bit 5 in the Status Byte register. Since bit 5 is
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Reading the Standard
Event Staitus Enable
Register Mask

Reading the Standard
Event Status Register

Operation Status
Group

NOTE
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unmasked, an HP-1B service request (SRQ) will be generated. {"Interrupting
the External Computer”, later in this chapter contains an exampie program
which demonstrates this sequence).

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

You can determine which bits in the Standard Event Status register are
prmasked with the command:

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

*ESED

You can determine which bits in the Standard Event Status register are set using
the command:

*ESR?

This command returns the decimal weighted sum of all sct bits. *ESR? clears
the register. *CLS also clears the register.

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

The registers in the Standard Operation Status Group provide information
about the state of measurement functions within an lnstrument. These functions
are represented by bits in the Condition register which is described in Table 4-3.

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

The rogisters in the Operation Status Group and the DIAGnostic; INTerrupt
commands are only used when, for a specific VXIbus interrupt line, it is
necessary to replace the operating system’s interrupt service routine with the
System Instrument’s service routine. Hewlett-Packard VXIbus devices used with
the Command Module use the operating system service routine, The VXIbus
interrupt line that is used by these devices (primarily line 1), should not be used
with the DIAGnostic:INTerrupt commands.

The DIAGnostic:INTerrupt commands are covered in Chapter 5.
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Reading the
Condition Register

Unmasking the
Operation Event
Register Bils

Table 4-3. Operation Status Group - Condition Register

Bit Decimal
Number | Weight | Description

0 1 Calibrating

1 2 Settling

2 4 Ranging

3 8 Sweeping

4 16 Measuring

5 32 Waiting for TRG

& 64 Waiting for ARM

7 128 Correcting

8 256 Interrept acknowledged (System Instrument)
9-12 instrument Dependent
13-14 Reserved

15 Always zero

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

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

DiAGhostic: INTerrupt: RESPonse?

When a condition monitored by the condition register oceurs, a corresponding
bit in the Operation Status Group Event register is automatically set. In order
for this condition to generate a service request, the bit in the Event register must
be unmasked using the Operation Status Group Enable reg:ster. This is done
using the command:

STATus:OPERationENABle < event >
where event is the decimal weight of the bit to be unmasked. Since the system

instrument only uses bit 8, the only uscful value of event is 256.

When bit 8 is set and is unmasked, it sets bit 7 in the Status Byte register in the
Status Byte Group.

Bits in the Operation Status Group Event register which are unmasked can be
determined with the command:
STATus:OPERation: ENABla?

The command returns the decimal weighted sum of the unmasked bit(s).

6-8 Conirelling Instruments Using HP-IB
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Clearing the Operation
Event Register Bits

Using the Operation
Status Group Registers

NOTE
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Bits in the Operation Status Group Event register which are set can be
determined with the command:

STATus: OPERation: EVENI?

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

Bits in the Operation Status Group Event register are cleared with the
command:

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

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

STATus: OPERation:ENABle 0

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

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

An interrupt handier must be assigned to handle the interrupt on the VXIbus

backplane interrupt line specified. See "Interrupt Line Allocation" in Chapter 2
b P P P

for more information,

1Call computer subprogram Intr_resp when a service request
tis received due to an interaipt on @ VXIbus backplane
! interrupt fine.

ONINTR 7 CALL Intr_resp
ENABLE INTR 7;2

{Unmask bit 7 in the Status Byte register 50 that a service
! request (SRQ ) will occur when an interrupt occurs.
[Unmask bit 8 in the Operation Status Group Enable register
Iso that when the interrupt occurs it will set bit 7 in the
IStatus Byic register.

QUTPUT 70900, "*SRE 128"

QUTPUT 70800; "STAT:OPER:ENAB 256"

{Set up interrupt line 5 and enable interrupt response data
{to be generated.
QUTPUT 70900; "DIAG:INT:SETUP5 ON"

QUTRUT 70900; "DIAGIINT-ACT ON"
. (Program which executes until interrupt occurs)

IComputer service request routine which does an SPOLL

lio determine the cause of the interrupt, then reads

H{and clears) the Operation Event register to determine which
fevent oocurred, and then reads the interrupt acknowledge

! response (which also clears condition register bit 8).

Controlling Instruments Using HP-IB
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SUB Intr_resp
B = SPOLL(70900)
QUTPUT 70800; "STAT:OPER:EVEN?"
ENTER 70900; E
OUTPUT 70800; "DIAG:INTR:RESP?"
ENTER 70900; R

SUBEND

Clearing Status

The *CLS command clears all status registers (Standard Event Status Register,
Standard Operation Status Event Register, Questionable Data Status Event
Register) and the error queue for an instrument. This clears the corresponding
summary bits (bits 3, 5, & 7) and the insirument-specific bits (bits 0, 1, & 2) in
the Status Byte Register. *CLS does not affect which bits are enabled to be
reflected in the Status Byte Register or enabled to assert SRO.

Interrupting an
External Computer

NOTE

When a bit in the status byie register is set and has been enabled to assert SRQ
(*SRE command), the instrument scts the HP-IB SRQ line true, Interrupts can
be used to alert an external computer to suspend its present operation and find
out what service the instrument requires. (Refer to your computer/language
manuals for information on how to program the computer {o respond to the
interrupt.)

To allow any of the status byte register bits to set the SRQ line true, you must
first enable the bit(s) with the *SRE command. For example, suppose your
application requires an interrupt whenever a message is available in the
mstrument’s output gquene (status byte register bit 4). The decimal weight of this
bit is 16. You can enable bit 4 10 assert SRQ by sending:

*SRE 16

You can determine which bits arc cnabled in the Status Register using *SRE?,
This command returns the decimal weighted sum of all enabled bits,
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Example: Interrupting when an Error Ocours

This program shows how to interrupt an external computer whenever an error
accurs for the instrument being programmed which, in this example, is a
multimeter at secondary address 03.

10
20

30

40

50

60

70
80

100
110
120
130
140

150

1680
170
180
190
200
210
220
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OPTION BASE 1

ON INTR 7 CALL Errmsg
When SRQ occurs on interface 7, call subprogram
ENABLE INTR 7;2

{Enable SRQ interrupt, interface 7

OUTPUT 70803;"*SRE 32"

{Enable bit 5 (Standard Event Status Bit} in Status Byte
Hegister

QUTPUT 70903;ESE 60"

!Enable error bits (bits 2-5) in Standard Event Staius Register
to be reflected
! in Status Byte Register

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

WAIT 2

ENTER 70903;Tmp _rdg

PRINT Tmp_rdg

[Array numbering starts with 1

[Enter temperature reading
IPrint temperature reading

END

SUB Errmsg
DIM Message$[256] ICreate array for error message
CLEAR 70903 IClear multimeter

B = SPOLL(70903)
ISerial poll multimeter (clears SRQ)
REPEAT
tRepeat next 3 lines until error number = §
QUTPUT 70203;"SYST.ERR?" !Read error from queus
ENTER 70903;Code,Message$  /Enter error number & message
PRINT Code Message$ !Print error number & message
UNTIL Code=0
QUTPUT 70903;"*CLS"
STOP
SUBEND

IClear status structures
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Synchronizing an
External Computer
and Instruments

The *OPC? and *OPC commands (operation complete commands) allow you
to maintain synchronization between an external computer and an instrument.
The *OPC? query places an ASCII character 1 into the instrument’s output
queuc when all pending instrument operations are finished. By requiring the
computer to read this response before continuing program execution, you can
ensure synchronization between one or more instruments and an external
computer.

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

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

This example uses a D to A Converter module (DAC) at secondary address 09
and a Scanning Voltmeter at secondary address 03. The application requires the
DAC to output a voltage to a device under test. After the voltage is applied, the
voltmeter measures the response from the device under test. The *OPC?
command ensures that the voltage measurement will be made only after the
voltage is applied by the DAC.

10 OUTPUT 70909;"SOUR:VOLT1 5;*0OPC?"

IConfigure DAC to output 5 volts on channel I; place 1 in
ouiput
lquene when done

20 ENTER 70909;A
IWalit for *QPC? response
30 QUTPUT 70903;"MEAS:VOLT:DC? (@104)"
IMeasure DC voltage on device under test
40 ENTER 70803,A
{Enter voltage reading
50 PRINT A
{Print reading
80 END
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Example: Synchronizing an External Computer and Two instruments
using the *0PC command,

This example uses the *OPC command and serial poll to synchronize an
external computer and two instruments (DAC at secondary address 09,
Scanning Voltmeter at secondary address 03), The advantage to using this
method over *OPC? query method is that the computer can do other operations
while it is waiting for the instrument(s) to complete operations. When using this
method, the Operation Complete bit (bit 0) must be the only enabled bit in the
Standard Event Status Register (*ESE 1 command). If other bits (such as error
bits) are enabled, you must make sure that bit 0 causes the interrupt.

10 CUTPUT 70809;"*CL3"

IClear all status structures on instrument at secondary address
09

20 QUTPUT 70909;"*ESE 1"

{Enable Operation Complete to be reflected in bit 5 of the
Status Byte Register

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

!Configure instrument # 1, set Operation Complete bit when
done

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

!While waiting for bit 5 in instrument’s Status Byte Register io
be sef,
feomputer can do other operations

50 1(Computer does other operations here)

60 END WHILE

70 OUTPUT 70903;"MEAS:VOLT:DC? {(@104)"
[Measure DC voltage using instrument #2

80 END

Controtling instruments Using HE-1B8 613
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Chapter 7

About This Chapter

This chapter describes the Standard Commands for Programmable
Instraments (SCPI) command set and the TEEE £88.2 Common Commands for
the System Instrument. The System Instrument is part of the HP E1300/E1301
Mainframe’s internal control processor and is therefore always present in a
Mainframe. This chapter contains the following sections:

e Command Types.........co i, 7-1
@ SCPICommand Reforence ... .o it 7-4
& Common Command Reference ... ... .o, T-565
& HP-IB Message Reference ... ... ..o, 7-72
& Command QuickReference ... .. .ot iiiinen., 7-75

Command Types

Common Command
Format

SCPI Command Format

www.valuetronics.com

Commands arc scparated into two types: IEEE 488.2 Common Commands and
SCPI Commands.

The IEEE 483.2 standard defines the Common commands that perform
functions like reset, self-test, status byte goery, ete. Cormmon commands are four
or five characters in length, always begin with the asterisk character (*), and may
include one or more parameters. The command keyword is separated from the
first parameter by a space character. Some examples of Common commands are
shown below:

*RST, *ESE <mask >, *3TB?

The SCPI commands perform functions like closing switches, making
measurements, and querving instrument states or rotricving data. A subsystem
command struciure is a hicrarchical structure that usually consists of a top level
(or root) command, one or more lower level commands, and their parameters,
The following example shows part of a typical subsystem:

[ROUTe]
CLOSe < channel list >
SCAN <channel list >
‘MODE?

ROUTe: is the root command, CLOSe and SCAN are second level commands
with parameters, and MODE? is a third level command.
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Command Saparator

Abbreviated Commands

implied Commands

Variable Command Syniax

Parameters

A colon (¢) always separales one command from the next lower level command
as shown below:

AROUTe:SCAN:MODE?

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

The command syntax shows most commands as a mixture of upper and lower
case letters. 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 MEASure, then MEAS and
MEASURE are both acceptable forms. Qther forms of MEASure, such as
MEASU or MEASUR will generate an error. You may use upper or lower case
tetters. Therefore, MEASURE, measure, and MeAsUrE are all acceptable.

Implied commands appear in square brackets ([ }) in the command syntax, (The
brackets are not part of the command, and are notf 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 seat it. Examine the SOURce
subsystem shown below:

[SOURCce]
PULSe
:COUNt
:COUNE?
‘PERiod
PERicd?

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

SOURPULS:COUN2s  or  PULS:COUNZS

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

In these commands, the "a" is replaced by a namber. No space 15 left between
the command and the number because the number is not a parameter. The
number is part of the command syniax. The purpose of this notation is to save a
great deal of space in the command reference. In the case of .. .SETupla], n
could range from 1 through 7. 1In ...SERal[n]..., n can be from § through 7. You
can send the command without the [n] and a default value will be used by the
instrument. Some examples:

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

Parameter Types. The following list contains explanations and examples of
parameter types you will sec later in this chapter,

@ WNumeric Parameters are commonly used decimal representations of
aumbers including optional signs, decimal points, and scientific notation

7-2 System Instrument Command Reference
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Linking Commands
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(e.g., 123, 123E2, -123, -1.23E2, .123, 1.23E-2, 1.23000E- 01). Special
cases include MIN, MAX, and INFinity. The Comments section within
the Command Reference will state whether a numeric parameter can also
be specified in hex, octal, and/or binary. #H78B, #0173, #81111011

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

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

& Arbitraty Block Program Data parameters are used to transfer blocks of
data in the form of bytes. The block of data bytes is preceded by a
preamble which indicates either 1) the number of data bytes which
foliow, or 2} that the following data block will be terminated upon receipt
of a New Line message with the EQI signal true. The syntax is:

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

Where the value of <non-zero digil > equals the number of
< digit(s) > . The value of < digit(s) > taken as a decimal 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 > <byie > <byte > < byte >
#3004 < byte » <byte > <byte » <byte >
#0 < byte > <hyle> <byte> <bytc> <NL"END >

Optional Parameters, Parameters shown within square brackets ([ 1) are
optional parameters. {Note that the brackets are not part of the command, and
are not sent to the instrument.) If you do not specify a valae for an optional
parameter, the instrument chooses a default value. For example, consider the
ARM:COUN1? [ <« MIN {MAX > | command. ¥ you send the command without
specifving a parameter, the present ARM:COUNU value 15 returned. If you send
the MIN parameter, the command returns the minimum count available. If you
send the MAX paramcter, the command returns the maximum count available.
Be surc to place a space between the command and the parameter.

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

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

Linking Multiple SCPE commands. Use both a semicolon and a colon between
the commands, For example:

ARM:COUN 1, TRIG;SCUR EXT
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ABORt

SCPI Command This section describes the SCPI commands for the System Instrument,

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

ABORt The ABORT subsystem is a part of the System Instrument’s trigger system.
ABORT resets the trigger system from its Wait For Trigger state to its Idle state
and aborts any pacer pulse train in progress. ABORt performs the opposite
function of the INITiate:TMMediate command. INITiate enables the trigger
system, while ABOR! disables it.

Subsystem Syniax  ABORt

Comments & ABOR! does not affect any other settings of the trigger system. When the
INITiate command is sent, the trigger system will respond just as it did
before the ABOR! command was sent.

@ Related Commands: INITiate, TRIGger

# *BST Condition: ABORT

Example Stopping Pacer pulses with ABORT

TRIG:SOUR HOLD trigger source is TRIG
command

SOUR:PULS:COUN 1E3 output 1600 Pacer pulses

SOQURPULS:PER 18 pulse period set t0 .1 second

INIT go to Wait For Trigger state

TRIG trigger the Pacer to output
pulses

ABORT go to Trigger-Idle state and stop
Pacer pulses

7-4 System Instrument Command Reference
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DIAGnostic

Subsystem Syntax
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DiAGnostic

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

DIAGnRostic

:BOOT
:COLD
[[WARM]
:COMMunicate
:SERial[0]
[:OWNer] [SYSTem | IBASic| NONE]
[[OWNer]?
:SERial{n]
:STORe
:DOWNIoad
:CHECked
[:MADDress] <address >, <data >
:SADDress <address >, < data >
[:MADDress] <address >, < daia >
:SADDress <address >, <data >
:DRAM
AVATlable?
:CREate <size> <num _drivers >
:CREate? < MIN|MAX >, < MIN|MAX|DEF >
:DRIVer
‘LOAD < driver_block >
:CHECked < driver_block >
:LIST
ALLY
RAM?
ROM?
JANTerrupt
:ACTivate [JON|OFF|[11{0]
SETup[n] [ON|OFF|1]0]
SETUP[n}?
‘PRIorityn] | < priority > | MIN | MAX | DEF]
:PRIority[n]? [MIN | MAX | DEF]
:RESPonse?
NRAM
ADDRess?
:CREate <size > |MIN|MAX
:CREate? [MAX MIN]
PEEK? <address >, <width >
POKE < gddress >, < width >, <data >
RDIsk
:ADDress?
:CREate <size > |MIN|MAX
{CREate? [MIN|MAX]
UPLoad
I'MADDress]? <address >, <byte_count >
SADDress? <address >, <byle_tount=
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DIAGnostic:BOOT.COLD

:BOOT:COLD  DIAGnostic:BOOT:COLD causes the System Instrument to restart (re-boot).
Configurations stored in non-volatile memory and RS-232 configurations are
reset to their defauli states:

® DRAM, NRAM, and RDISk memory segments are clearcd

& Serial Interface parameters set to:

- BAUD 909

—~ BITS8

~ PARIty NONE
- S8BiTs1

~ DTRON

- RTSON

- PACE XON

@ Serial 0 Owner = system

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

Comments ® The System Instrument goes through its powsr-up self tests,

#® Related Commands: DIAG:BOOT-WARM

Example  Re-booting the System Instrument (cold)

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

BOOT[WARM]  DIAGoosticBOOTEWARM] causes the System Instrument to restart {re-boot)
using the current configuration stored in non-volatile memory. The effect is the
same as cycling power.,

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

® The non-volatile system state is used for configuration wherever
applicable.

o Related Commands: DIAG:BOOT.COLD

Example Booting the System Instrument (warm)

DIAG:BOOT - WARM force boot

COMMunicate DIAGrestic:COMMunicate:SERIal [0 :0WNer] <owner > Allocates the
'SERIal[01[:OWNer] built-in serial interface to the System Instrument, the optional IBASIC
interpreter, or to neither,

Parameters Parameter Parameter Range of Defanit
Name Type Yalues Units
owrner discreie SYSTem | IBASIc| NONE none

Comments & While the serial interfacce is allocated to the Command Module

(SYSTem), it can function as the mainframe user interface when
connected to a terminal or computer running terminal emulation
software.

® When the built-in serial interface is allocated to IBASIC, it is controlled
only by IBASIC. The scrial interface is given a select code of 9, and any
RS-232 device connected to the (Command Module) R5-232 port is
programmed accordingly.

@ If the built-in serial intcrface is not needed, specifying NONE wiil release
memory for use by other instruments,

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

@ Related Commands: DIAGnostic:COMMunicate:SERal:OWNer]

Example  Give the serial interface to IBASIC.

DIAG:COMM:SER IBAS Note; :QWNer is implied
DIAG:BOOT - WARM Complete the allocation
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DIAGnostic:COMMunicate :SERial[0)[:OWNer]?

:COMMunicate
‘SERial[0][:0WNer]?

Comments

Example

DiAGnestic:COMManicate: SERial {0] :OWNer]? Returns the current "owner”
of the built-in serial interface. The values returned will be; "SYST", "IBAS", or
"NONE".

@ Related Commands: DIAGnostic:SERial[:OWNer]

Determine which instrument has the serial interface,

DIAG.COMM:SER? Note; ;OWNer is implied

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

COMMunicate
:SERIal[n]:STORe

Comments

Example

DIAGnostic:COMMunicate:SERIal [ n1:STORe Stores the serial
communications parameters (e.g. BAUD, BITS, PARIity etc.) into non-volatile
storage for the serial interface specified by [n] in SERial[n].

@ Until ...STORe is excounted, communication parameter values are stored
in volatile memory, and a power failure will cause the settings to be lost.

@ DIAG:COMMSER(1-7):5TOR causes an HP BE1324A (B-size RS-232
card) to store its scttings in an on-board EEROM. This EEROM write
eycle takes nearly one second to complete, Wait for this operation to
complete before altempting to use that serial interface,

@ The HP E13244’s EEROM used to store its serial communication
settings has a finite lifetime of approximately ten thousand write cycles.
Even if your application program sent the ...STORe command once
every day, the lifetime of the EEROM would still be over 27 years.

Be carciul that your application program sends the . .5TORe command
to an HP E1324A no more offen than is necessary.

® Related Cornmands: all SYST:COMM:SER|[n]... commands

Store the serial communications seitings In the third HP E1324A.

DIAG.COMM:SER3:53TOR
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DiAGnostic :DOWNioad:CHECked [:MADDress]

:DOWNIoad:CHECked
[:MADDress]

Parameters

Comments
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DIAGnostic:CHECked: DOWNload :MADDress] <address>, <data> writes
data into a non-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 Range of Default
Name Type Yalues Units
address numeric 0to 16,777,215 (#HFFFFFE) none
data arbitrary block | See "Parameter Types', in the none
program data beginning of this chapter

@ This command is typically used to send a block of data to a block of user
RAM. It is the only way to send binary data to multiple addresses over a
serial (R8232C) hine.

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

~  Size the NRAM scgment a little larger than the expected data block

- Control the End-Of-Line characters with format statements.

~ Use the Definite Length Arbitrary Block Program Datg format (see
example) to send your data rather than the Indefinite Length
Arbitrary Block Program Data format,

® _Address may be specified in decimal, hex (#1), octal (#Q), or binary
(#B) formats. DOWNload 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.

" & This command can also be used to write data to a device with registers in
the A16 address space. See :DOWNload:SADDress.

e Related Commands: DIAG:NRAM:CREate, DIAG:INRAM:ADDRess?,
DIAG:UPLoad?, YXLCONF.CTABle, VXLCONF.DC Table,
VXECONFITABle, VXLCONF:MTARBle
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DIAGnostic:DOWNIoad:CHECked [:MADDress]

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

Bit # 7 6 5 4 3 2 1 0

Control Bit Check Bits Data Bits

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

& Check Bits are used to detect and correct a single bit error. The control
bit is not included in the check. The check bits are a Hamming single bit
error correction code, as specified by the following table:

Data Value Check Bits
0 0
1 7
2 6
3 1
4 5
5 2
o 3
7 4
8 3
9 4

10 5
11 2
12 6
13 1
14 0
15 7

® Data bits arc the actual data being transferred (four bits at a time). Each
word to be written requires four data bytes for transmission. The
significance of the data is dependant on the order received. The first data
byte received contains the most significant nibble of the 16 bit word to be
written {bits 15-12) . The next data byte recetved contains the least
significant nibble of the most significant byte of the word (bits 11-8). The
third data byte received contains the most significant nibble of the least
significant byte of the word (bits 7-4). The fourth data byte received
contains the least significant nibble of the least significant byte of the
word to be written (bits 3-0). Once all four bytes have been received the
word will be written.
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DiAGnostic :DOWHNIoad: CHECked :SADDress

DOWNIoad: CHECked DiAGnosticCHECked: DOWNIsad:SADDress < address> , < data> writes data
‘SADDress  tonon-volatile User RAM at a single address specified by address vsing error
correction. It can also write to devices with registers in the Al6 address space.

Parameters Parameter Parameter Range of Defaunit
Name Type Values Units
address numeric 0 to 16,777,215 (#HFFFFFE) none
data arbitrary block | See "Parameter Types', in the none
program data beginning of this chapter
Comments ® This command is typically nsed to send data to a device which accepts

data at a single address. It is the only way to send binary data to single
addresses over a serial (R8232C) line,

# Mosi computers terminate an QUTPUT, 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 helpfol methods:

~ Control the End-Of-Line characters with format statements.

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

® A register address in A16 address space can be determined by:

1FC004s + (LADDR * 64) + register_number

where 1FC00016 is the basc address in the System Instrument A16 space,
LADDR is the device logical address, 64 is the number of address bytes
per device, and register_number is the register to which the data is
wrilten.

1f the device is an A24 device, the address can be determined using the
VXTL:CONF:DLISt command io find the base address in A24, and then
adding the register_number to that value. A24 memory between address
20000016 and address EO00006 is direcily addressable by the Controller.

® Address may be specified in decimal, hex (#H), octal (#Q), or binary
{(#B) formats. DOWNload is done by word (16 bit) access s0 address
must be even.

& Related Commands: DIAG-UPLoad:SADDress?
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DiAGnostic:DOWHNIoad: CHECked :SADDress

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

Bit # 7 6 5 4 3 2 1 0

Control Bit Check Bits Data Bits

& Control Bit is used to indicate the scrial driver information such as clear,
reset, or end of transmission. This bit is ignored by the regular 4882
driver. The control bit should be one for regular data.

& Check Bits are used to detect and correct a single bit error. The control
bit is not included in the check. The check bits are a Hamming single bit
error correction code, as specified by the following table:

Data Valuve Check Bits
0 0
1 7
Z 6
3 1
4 5
5 2
6 3
7 4
8 3

4
10 5
11 2
12 6
13 1
14 0
15 7

8 Data bits arc the actual data being transferred (four bits at a time). Each
word to be written requires four data bytes for transmission. The
significance of the data is dependant on the order received. The first data
byte received contains the most significant nibbie of the 16 bit word to be
written (bits 15-12) . The next data byte reccived contains the least
significant nibble of the most significant byte of the word (bits 11-8). The
third data byte received contains the most significant nibble of the least
significant bytc 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). Once all four bytes have been received the
word will be written.
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DMAGnostic :DOWNIcad [MADDress]

‘DOWNIpad DIAGnostiDOWNlcad[:MADDress] <address>,<data> writes dafq into a

I:MADDress]

Paramelers

Comments

www.valuetronics.com

non-volatile User RAM segment starting at address. The User RAM scgment is
allocated by the DIAG:NRAM:CREate command.

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

e CAUTION: Be certain that a// 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. Some helpful methods:

- Size the NRAM segment a little larger than the expected data block

- Control the End-Of-Line characters with format statements.

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

This command is generally used to download data into User
Configuration Tables. These tables allow the user to control the system’s
dynamic configuration DOWNload uses word writes.

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:DOWRMIoad can change the contents of
System RAM causing nnpredictable results.

This command can also be used to write data to a device with registers in
the A16 address space. Sce ‘DOWNIload:SADDress.

Related Commands: DIAG:NRAM:CREate, DIAG:NRAM:ADDRess?,
DIAG:UPLoad?, VXLCONF.CTABIe, VXI.CONF:DCTable,
VELCONFITABIe, VXI.CONFMTABIe
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DiAGnostic:DOWNIcad:SADDress

Example

Loading Dynamic Configuration information into an allocated RAM segment,

DIAG:NRAM:CRE 6

DIAG:BOOT:WARM

DIAG:NRAM:ADDR?
enter valus to variable X

DIAG:DOWHN < value of X > lable data download table data
VXLE.CONF.DCTAB <value of X>

DIAG:BOOT:WARM

Allocate a segment of user
RAM

Re-boot system to complete

allocation

query starting address

get starting address into X

link configuration table to

configuration algorithm

Re-boot to set new
configuration

:DOWNIload:SADDress  DIAGnostic:DOWNIoad:SADDress < address>, < data> writes data to

Parametors

Comments

non-volatile User RAM at a single address specified by address, and writes data
to devices with registers in A16 address space,

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

® Most computers terminate an QUTPUT, PRINT, or WRITE statement

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

~ Control the End-Of-Line characters with format statements,

- Use the Definite Length Arbitrary Block Program Data format {0 send
your data rather than the Indefinite Length Arbitrary Block Program
Data format.

A register address in A16 address space can be determined by:

1FC00016 + (LADDR * 84) + register number

where 1FC0001s is the base address in the System Instrument A16
address space, LADDR is the device logical address, 64 is the number of
address bytes per device, and register_number is the register to which the
data is written.

If the device is an A24 device, the address can be determined using the
YXLCONF:DLISt command to find the base address in A24, and then
adding the register_number to that value, A24 memory between address
20000016 and address EO000016 is directly addressable by the Controller,

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

(#B) formats. DOWNIload is done by word (16 bit) access so address
must be even.

® Related Commands: DIAG:UPLoad:SADDress?
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DiAGnostic DRAM: AV Alable?

Example Downloading Data o a Single Address Location

This program downloads an array with the data 1,2, 3, 4, 5 to register 32 on a
device with logical address 40 in VXIbus A16 address space.

DIM Dnld_data(1:5) Dimension controller array
DATA1,23,45
READ Dnld_data(*) Load data into controller array

"DIAG:DOWN:SADD #HIFCAR0, #2107
This line is sent without termination.

Send Dnid_data as 16-bit words Terminate after last word with
EQIor LF and EOI

:DRAM:AVAIabIe? DIAGaostic:DRAM:AVAilable? Returns the amount of RAM remaining
(available) in the 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.

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

Example Determine amount of space left for drivers in the DRAm segment.

DIAG:DRAM:AVA?

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

DRAM;CREale DIAGnosticDRAM:CREate < size> < num_drivers> creates a non-volatile

Parameters

Comments

Exampie

RAM area for loading instrument drivers, DIAGnosticDRAM:CREate 0
removes the RAM segment when the system is re-booted.

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

sizeis the number of bytes Lo be allocated to DRAM use. A size of zero
will remove the DRAM segment.

num_driverss the maximum number of drivers to be loaded.

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

Based on the size specified, DIAG:DRAM:CRE rounds the size up to an
even value,

DRAM will de-allocate previously allocated NRAM and RDiISk
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...7 to load and
manage DRAM,

Related Commands:DIAG:DRAM:AVAilable?,
DIAG:DRIVer:LOAD.., DIALG:DRIVer:LIST...7.

Allocate a 15 Khyte non-volatile Driver Ram segment,

DIAG:DRAM:CREate 15360 aliocate 15 Kbyte segment of
Driver Ram,

DRAM:CREate?
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DIAGnostic: DRAM:CREate? [ < MIN|MAX > , < MIN]|MAX|DEF > ] returns
the size (in bytes) of a previously created non-volatile RAM area for loading
instrument drivers, and the number of drivers currently loaded.

® sizeis the number of bytes currently allocated to DRAM use.

® num_driversis the number of drivers currently loaded.



:DRiVer:LOAD
< driver_block >

Paramelers

Comments

Example

‘DRIVer (LOAD:
CHECked
<driver_block >

Paramelers

Commenis

Example

DiAGnostic :DRIVer:LOAD <driver_block >

DIAGrestic: DRIVer:LOAD < driver_block> loads the instrument driver
contained in the driver_block into a previously created DRAM segment.

Parameter Parameter Range of Default
Mame Tyvpe Values Units
driver block | arbitraryblock | Sec "Parameter Types” at the none
program data beginning of this chapter.

® driver_blockis the actual binary driver data to be transferred.

® Related Commands:DIAGDRAM: AVAIlable?,
DIAG:DRAM:CREate, DIAG:DRIVer LIST...2.

Download a driver block.

DIAG:DRIVILOAD
downloads the driver <driver_block> to DRAM memory.

DIAGnostic: DRIVersLOAD:CHECked < driver_block> loads the instrument
driver contained in the driver_block into a previously created DRAM segment.
The driver_block is formatted in the same data byte format used by
DOWNload: CHECked.

Parameter Parameter Range of Defautt
Name Type Values Units
driver block | arbatraryblock | See "Parameter Types” at the none
program data beginning of this chapter,

® driver_Blocks the actual binary driver data to be transferred.

® This is the only way to download a device driver over a serial (R5232C)
line.

e Related Commands: DIAGDRAM: AV Ailable?,
DIAGDRAM:CREate, DIAG.DRIVer:LIST...7.

Download the doiver named DIGITAL.DC,

DIAG:DRIVer: LOAD:CHEC
downloads the driver < driver_block> to DRAM memory.
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DlAGnostic:DRIVer :LIST[:type]?

:DRWVer :LIST[:lype]? DIAGnestic:DRIVer:LIST[:typel? lists all drivers from the specified table found
on the system, If no parameter is specified, all driver tables are searched and the
data from ecach driver table is separated from the others by a semicolon.

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

For cach driver listed, the following items are returned:

NAME, IDN MODEL, REV_CODE, TABLE

Parameter Deseription
NAME The instrument narme, 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. 1t is in the form A nn.nn where A
as an alpba character
TABLE The name of the table the driver was found in.
This will be RAM or ROM.
Comments e DIAGaosticDRIVer:LIST? Ests all drivers found in the system.

& DIAGnosticDRIVer:LIST:RAM? lists all drivers found in the RAM
driver table DRAM.

® DIAGaostic: DRIVer:LIST:ROM? lists all drivers found in the ROM
driver table.

e Related Commands:DIAGDRAM:AVAilable?,
DIAG:DRAM:CREate, DIAGDRIVer:LOAD, .,

Example  List all drivers in the system.
DIAG:DRIV:LIST? lists all drivers currently loaded.

Example  List all drivers in ROM.

DIAG:DRIV:LIST:ROM? lists all of the drivers currently
loaded in ROM.
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(INTerrupt:ACTivate

MAGRostic INTermupt:ACTivate

DIAGnostic:INTerrupt: ACTivate <mode> cnables an interrupt on the VXI
backplane interrupt line specified by DIAG:INT:SET[n] to be acknowledged.

Parameiars Parameter Parameter Range of Default
Name Type Values Units
maode boolean 011} OFF|ON none

Comments @ When an interrupt occurs and has been acknowledged, the response is

read with the DIAGnostic:INTerrupt: RESPonse? command.

@ If an interrupt occurs on a VXIbus backplane interrupt line and the
interrupt acknowledgement has not been enabled, there is no interrupt
acknowledgement response, The interrupt will be held off until the
interrupt acknowledge is enabled by either the DIAGINT:ACT
command or DIAG:INT:RESP? command.

® ON or 1 enable interrupt acknowledgement. OFF or 0 disables interrupt
acknowledgement.

& Bit 8 in the Operation Status register can be used to indicate when an
interrupt has been acknowledged. Scc chapter 6 for more details about
this register.

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

# Related Commands: DIAG:INT:-PRIority|n], DIAG:INT:RESP?,
DIAGANT:SET[u]

& *RST Condition: DIAG:INT:ACTivate OFF (for all fines)
Exampie Enable an Interrupt Acknowledgement on Line 2.

DIAGIINT:-SET2
DIAG:INT-ACT ON

Set up inferrupt line 2

Enable interrupt to be
acknowledged

NiNTerrupt:SETupIn]  DIAGnestic:INTerrupt:SETup[n] <mede> specifies that an interrupt on VXI
backplane interrupt line [n] will be serviced by the System Instrument service
routine { DIAGnostic:iNTerrupt commands) rather than the operating system
servics routine.

Parameters Pavameter Parameter Range of Default
Mare Type Values Units
mode boolean 011|OFF|ON none

Comments & ...SETupl through ...SETup7 specify the VX1 interrupt lines 1 through 7.
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8 Sending SETup withont an [n] value specifics VXI interrupt line 1.
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DiAGnostic:INTerrupt:SETup[nj?

& ON or 1 specify that interrupt handling is to be set up for the specified
interrupt line. OFF or 0 indicate that interrupt handling of the specified
line is to be done by the operating system.

e Related Commands: DIAGINT:ACT, DIAGINT:PRIority[n],
DIAG:INT.RESP?

@ *RST Condition: DIAG:INT:SETupin] OFF (for all lines)

Example Setup and wait for VXI interrupt response on line 2.

DIAGINT.PRIZ 5 set priovity t6 5 on line 2
DIAG:INT:SETUPZ ON handle interrupt on line 2

code which will

initiate an action
. resulting in an interrupt
DIAG:INT:RESP? Read the acknowledge response

(INTerrupt:SETupin]? DIAGnostic:iNTerrupt:SETup{n]? Returns the current state set by
DIAGIINT:SETUP[n] <mode >, for the VXI interrupt line specified by [n] in
.SETup[n]?.

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

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

® If 1is returned, interrupt handling is set up for the specified interrupt
line using the System Instrument (DIAGnostic:INTerrupt commands). If
0 is recurned, interrupt handling is done by the operating system,

& Related Commands: DIAG:INT:SETup|n], DIAGINT:PRIority[n],
DIAGINT-ACT, DIAGINT:RESP?

Exampie Determine interrupt setup for line 4.

DIAGIINT:SETUPS?
enter statement staternent retums 0 or 1
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DiAGnostic INTerrupt:PRlority[nl

:INTerrupt:PRlority[n]  DIAGnestic:INTerrupt:PRIority{n] [ <level> ] gives a priority level to the VXI
interrupt line specified by [n] in ... PRIority[n].

Parameters Parameter Parameter Range of Default
MName Type Values Units
level nurmeric 1 through 7 |MIN|MAX|DEF | nonc
Commenis ® The priority of an interrupt line determines which line will be

acknowledged first in the event that more than one line is interrupting.

®

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

®

Mo parameter, or DEF (default) sets priority to 1.

@ ...PRIorityl through ...PRIority7 specify the VXI interrupt lines 1
through 7.

L3

Sending PRIority without an [n] value specifics VX1 interrupt line 1.
® This command has no effect if only one interrupt is to be set up.

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

Example  Setup, set a priority, and wait for VXI interrupt response on line 2.

DIAGIINT.PRIZ 5 handie interrupt on line 2
DIAG:HNT:PRIZ 5 set priority to 5 on line 2

code which will

initiate an action
. resulting in an inferrupt
DIAG:INT:RESP? Read the acknowledge response

[INTerrupt: PRIOrty[n}?  DIAGunostic:INTerrupt: PRIorityin]? Returns the current priority level set for
the VX1 interrupt line specified by [n] in ... PRIority[n]?.

Commaeants @ ...PRIority?1 through ... PRIority?7 specify the VX1 interrupt lines 1
through 7.

® Sending PRIority? without an [n] value specifies VXI interrupt line 1.

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

Exarnple  Determine interrupt priovity for line 4.

DIAG:INT:PRIA?
enter staterment staterment retums I through 7
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DIAGnostic:INTerrupt: HESPonge?

[INTerrupt:RESPONSe?  DIAGnosticINTerrupt:RESPonse? Returns the interrupt acknowledge
response (STATUS/ID word) from the highest priority VXI interrupt line.

Commenis @

The value returned is the response from the interrupt acknowledge cycle
(STATUS/ID word) of a device interrupting on one of the interrupt lines
set up with the DIAGINT:SET[n] command.

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

If only bits 0 through 7 are used by the device (bits 8 - 15 are FF), the
logicai address can be determined by adding 256 to the value returned by
DIAG:INT:RESP?. If bits 0 - 15 are used, the logical address address is
determined by adding 65536 to the value returned (if the number
returncd is negative.

Only the interrupt lines previously confipured witk the
DIAG:INT:SET[n] commands generate responses for this command.

H there are interrupts on multiple lincs when this command is received,
or when the acknowledgement was enabled with DIAGINT:ACT, the
response data returned will be from the line with the highest priority set
using the DIAG:INT:PRI [1] command.

If interrupt acknowleodge has not been enabled with DIAGINT:ACT,
then it will be enabled by DIAGINT:RESP?. Systern Instrument
execution is halted until the interrupt acknowledgement response is
received.

DIAGINT:WAIT? can also be used to waii for the interrupt response,

Related Commands: DIAGINTACT, DIAGINT:SETup|n],
DIAGRINT PR Iority]n]

Example  Setup and wait for VXI interrupt response on line 2,

DIAGINT:PRIZ 5 set priority to 5 on line 2
DIAGINT:SETUP2 ON handle interrupi on line 2
cade which will
initiate an action
. resulting in an interrupt
DIAG:INT:RESP? read the acknowledge response
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DiAGnostic :NRAM:ADDRess?

:NRAM:ADDRess?

Comments

Exampla

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

e DIAG:NRAM:CREAte does not allocate the RAM segment until after a
subsequent re-boot. To gel accurate results, execuie
DIAG:NRAM:ADDRess? after the re-boot.

& Related Commands: DIAGNRAM:CREate, DIAG:NRAM:CREate?,
DIAG:DOWNIload, DIAG:UPload?

Determine address of the most recently created User RAM segment

DIAG:NRAM:ADDR?

enter statement staterent refurns decimal
numeric address

‘NRAM:CREate

Parameters

Comments

Example
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DIAGnostic:NRAM:CREate < size> allocates a segment of non-volatile User
RAM for a user-defined table.

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

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

® Based on the size specified, DIAG:NRAM:CRE rounds the size vp to an
even value.

@ NRAM will de-allocate a previously allocated RDISk segment.

& Using all of the available RAM (MAX) for the NRAM segment will fimit
some functions such as IBASIC program space, instrument reading
storage space, and full functionality of the Display Terminal Interface.

® Usc DIAG:NRAM:ADDR? to determine the starting address of the
RAM segment,

2 Use DIAG:DOWNIoad, DIAG:UPLoad?, DIAGPEEK, or
DIAG-POKE to store and retrieve information in the non-volatile RAM
segment.

® Use DIAG:NRAM:CRE? MAX to find maximum available segment size.

& Related Commands: DIAGNRAM:CREuate?,
DIAG:NRAM:ADDRess?, DIAG:DOWNioad, DIAG:UPLoad?

Allocate » 15 Kbyte User Mon-volatile Ram segment.

DIAG:NRAM:CHEate 15380 allocate 15 Kbyte segment of
User Ram.

System instrument Command Reference 7-23



HAGRostic: NRAM:CREate?

:NRAM:CREate?

Comments

Example

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

@ DIAG:NRAM:CRE does not allocate driver RAM until a subsequent
re-boot. To get accurate results, execute DIAG:NRAM:CRE? after the
re-boot.

@ Related Commands: DIAG:INRAM:ADDRess?, DIAG:NRAM:CREate

Check the size of the User RAM segiment,

DIAG:NRAM:.CREate?
enter siatement staiement enters size in bytes

‘PEEK?

Parameters

Commenis

Example

DIAGnosticPEEK? <address>, < width> reads the data (nnmber of bits
given by width) starting at address.

Parameter Parameter Range of Defaule
Name Type Values Units
address aumeric 0 to 16,777,215 {# HFFFFFE) none
width numeric 2116|32 none

® Address specifies a location 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? 16252028,8 ask for byte
enter statement refurn vaiue of byte
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DiAGnostic :POKE

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

Parameters

Comments

Example

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

@ Address specifies a location within the range of the control processor’s
addressing capability.

® Address and date may be specified in decimal, hex (#H), octal (#Q), or
binary (#8) formats.

® CAUTION: DIAG:POKE can change the contents of any address in
RAM. Changing the contents of RAM used by the Command Module’s
conirol processor can cause unpredictable results.

@ RBelated Commands: DIAG.PEER?

Store byte in User non-volatile RAM

DIAG:POKE 18252928,8,255

:RDISk:ADDress?

Comments

Example
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DiAGRostic:RDISk: ADDress? Returns the starting address of the RAM disc
volume previously defined with the DIAG:RDISk:CREate command. The RAM
disc volume is defined for use only by the IBASIC option.

& DIAG:RDISk:CREAte does not allocate the RAM volume segment until
after a subsequent re-boot. To get accurate results, cxecute
DIAG:RDISkADDRess? after the re-boot.

@ Related Commands: DIAG:RDISk.CREate, DIAGRDISK:CREate?

Return the starting address of the IBASIC RAM volume.

DIAG:RDIS:ADDR?
enter statement

statement returns decimal

numeric address
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DIAGnostic:RDISk:CREate

:RDISk:CREate DIAGnosticRDISk:CREate <size> Allocates memory for a RAM disc volume.
The RAM disc volume is defined for use only by the IBASIC option.

Parameters Parameter Parameter Range of Default
Name Type Values Units
size numeric 0 to available RAM or none
MIN |MAX
Comments @ The RAM disc segmeant will only be created after the System Instrument

has been re-booted (cycle power or execute DIAG:BGOT).

@ Based on the size specified, DIAG:RDIS:CRE rounds the size up to an
cven value.

® 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’s RAM volume.
BIAG:RDIS:CRE 85536

:HDISk:CREate? DIAGrostic:RDISK:CREate? [MIN | MAX] Returns the current or allowable
(MIN | MAX) size of the RAM disc volume segment.

Comments ® DIAGRDIS:CRE docs not allocate driver RAM until a subsequent
re-boot. To get accurate results, execute DIAG:RDIS:CRE? after the
re-boot.

¢ Related Commands: DIAG:RDISk:CREate, DIAGRDISK:ADDR?

Exampie  Return the size of the current BAM disc volume,

DIAG:RDIS.CRE?
enter statement refurns numeric size
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DIAGnostic ‘UPLoad[:MADDressi?

:UPLoad[:MADDress]?

Parameflers

Comments

Example
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DIAGnostic:UPLoad [:MADDress]? <address>, < byte_couné> Returns the
number of bytes specified by byte_count, starting at address.

Parameter Parameter Range of Default
Name Type Values Units
address numeric 0 to 16,777,215 (#HFFFFFE) none
byte count numeric 0 to (999,999,998) none
® 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.

DPata is returned 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) >.
The value of <digit(s)> taken as a decimal integer indicates the number
of < databyte(s) > to expect in the block.

This command can also be used to retrieve data from a device with
registers in Al6 address space. See DIAG:UPload:SADDress?

Related Commands: DIAG:NRAM:ADDress?, DIAG.NRAM:CREate,
DIAG:DOWNIoad

Upload data stored on non-velatile User RAM,

DIM HEADERS$[6] DATA{1024)

6 chars for "#41024" header
1024 chars for data byles

DIAG:NRAM:ADDR?
get starting address of NRAM
enter ADD
address into ADD
QUTPUT "HAG:UPL? <vaiue of ADD > ,1024"
request 1 Kbyte from address in ADD
enter HEADERS
strip "#41024 from data
enter DATA

get 1024 data bytes into string; use enter format so statement
won’t terminate on CRs or LFs etc. Line Feed (LF) and EOI
follow the last character retrieved.
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DiAGnostic:UPload:SADDress?

:UPload:SADDress? DIAGnestic:UPLoad:SADDress? < address>, <byte_count> Returns the
number of bytes specified by byte_count, at address.

Parameters Parameter Parameter Range of Defanlt
Name Type Values Units
address numeric 0to 16,777,215 (# HFFFFFE) none
byte count niimeric 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.

@ The register address in A16 address space can be determined by:

1FC0001s + (LADDR * 84} + register_number

where 1FC00016 is the base address in the VXIbus A16 address space,
LADDR is the device logical address, 64 is the number of address bytes
perdevice, and register_number is the register from which data is
retrieved.

I the device is an A24 device, the address can be determined using the
VXI:OONF:DLIS command to find the base address in A24, and then
adding the register_number to that value. A24 memory between address
200000016 and address E0000016 is directly accessible by the Controller.

@ Datais returned in the Definite Block Response Data format:

# < non-zero digit > < digit(s) » < data bytels) >
Where the value of < non-zero digit > cquals the number of < digit(s) >.
The value of < digit(s) > taken as a decimal integer indicates the number
of < data byte(s) > to expect in the block.

# Related Commands: DIAG:DOWNMload:SADDress

Example Ubpload data stered in nor-volatile User RAM.

This program reads 1024 data bytes from register 32 on a device with logical
address 40 in Command Module A16 address space.

DIM HEADERS$[6] DATA(1024)

O chars for "#41024" header
1024 chars for daia bytes

GUTPUT "DIAG:UPL:SADD? #H1FCAZ0,1024"

request 1 Khyte from device
register 32

enter HEADERS$
strip "#41024" from data
enter DATA

get 1624 daia bytes into string; use enter format so statement
won’t terminate on CRs or LFs efc. Line Feed (LF) and EOI
follow the last character retrieved.
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NiTiate [IMMediale]

iNITiate The INTTiate command subsystem controls the initiation of the trigger system
for one or more trigger cycles. INITiate enables while ABOR(1 disables the
trigger system. The TRIGger command subsystem controls the behavior of the
trigger system while it is enabled.

Subsystem: Syntax  INITiate
[[IMMediate]

{:iMMediate] INITiate:IMMediate changes the trigger system from the Idle state to the Wait
For Trigger state,

Comments e If TRIGger:SOURCce is IMMediate, the Pacer starts, If TRIG:SOURce is
BUS, EXT, or HOLD, the Pacer will start when that trigger condition is
satishied,

@ Sending the ABORt command will resct the trigger system back to its
Idle state and terminate any pacer pulse train in progress.

@ Sending INIT while the system is still in the Wait for Trigger state
(already INITiated) will cause an error -213,"Init ignored'.

® Related Commands: ABORE, TRIGger

@ *RST Condition: Trigger system is in the Idle state.

Example Initisting the trigger system (Wait For Trigger stale).

TRIG:SOUR HOLD trigger source is TRIG
conmmand

SOUR:PULS:COUN 1E3 cutput 1000 Pacer pulses

SOUR:PULS:PER .1 S pulse period set to .1 second

INIT go to Wait For Trigger state

TRIG trigger the Pacer to output
pulses

BT must re-initiate system before

each migger cycle
TRIG
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[SOURce]:PULSe:COUNT

[SOURce]

Subsystem Syntax

PULSe:COUML

Farameters

Comments

Example

PULSe:COUNE?

Example
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The System Instrument contains a Pacer which produces TTL level pulses. The
SOURCE command subsystem controls the number and period of these pulses.
The output of the Pacer is available at the rear-panel BNC connector labeled

“Pacer OQut”.

[SOURCce]
PULSe

COLUNt <count >

:COUNt? [MIN | MAX]

PERiod <period >

“PERiod? [MIN | MAX]

SOURce:PULSe:COUNt <count> sets the number of Pacer pulses that are
generated when the trigger condition is satisfied.

Parameter Parameter Range of Default
Name Type Values Units
count numeric 110 8,388,60719.9E37 | none

INFinity | MIN | MAX

® When count is set to INFinity or 9.9E37, pulses are continuous.

8 Related Commands: ABORT, INIT, TRIG

& *RET Condition: SOUR:COUN1

Setting the Pacer pulse count,

TRIG:30UR HOLD

SOUR:PULS:COUN 1E3

SOURPULS:PER .18

INIT
TRIG

trigger source is TRIG
command

output 1008 Pacer pulses
pulse period sei to .1 second
go to Wait For Trigger state

trigger the Pacer to output
pulses

SOURce:PULSe:COUNE? [MIN | MAX] returns:

& The current count if no parameter is sent.

@ The maximum allowable count if MAX is sent.

@ The minimum allowable count if MIN is sent.

Querying the pulse count,

SCUR:PULS:COUN 1E3

SOUR:PULS:COUN?

retrieve value

output 1000 Pacer pulses
query system for puise count




[SCURce] :PULSe:PERIod

‘PULSe:PERIod  SOURce:PULSe:PERiod < period> sets the period of the pulse(s) to be

generated by the Pacer.
Parameters Parameter Parameter Range of Default
Name Type Values Enits
pweiod numeric S00E-9 to 8388607 or second
MIN|MAX
Comments & The resolution of period is S00E-9 seconds.

@ The Pacer waveform is a square wave with the output high for the first
half of the period, and low for the final half.

@ Related Commands: SOUR:PULS:COUN, ABORT, INIT,TRIG
@ *RST Cendition; SOUR.PULS:PER 1E-6

Example  Setting the Pacer pulse period.

TRIG:SOUR HOLD trigger source is TRIG
command

SOUR:PULS.COUN 1E3 output 1000 Facer pulses

SOUR:PULS:PER .1 S pulse period set to .1 second

INIT go to Wait For Trigger state

TRIG trigger the Facer to output
pulses

PULSe:PERIOI? SOURce:PULSe:PERiod? [MIN | MAX] returns :

® The current period if no parameter is sent.
® The maximum allowable period if MAX is sent.

@ The minimum allowable period if MIN is seat,

Exampie  Querying the Pacer pulse period.

SOUR:PULS:PER? ask for puise period
enter statement statement to enter value of
period
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STATus :OPERation :CONDition?

STATus

Subsystem Syntax

OPERation
(CONDHIon?

Comments

Exampie

OPERsation:ENABIe
< gvent »

Farameters

Comments

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>
ENABIe?
[[EVEN]?

PRESet

:QUEStionable
:CONDition?
‘ENABIle <event>
ENABIe?
[:EVENI]?

STATus:OPER:COND? returns the state of the condition register in the
Operation Status group. The state represents conditions which are part of an
instrument’s operation,

& Bit 8 in the register is used by the System Instrument (Command
Module} to indicate when an interrupt set up by the DIAG:INTerrupt
commands has been acknowledged.

® Reading the condition register does not change the setting of bit 8. Bit 8
is cleared by the DIAGINT:RESP? command,

® Related Commands: STAT:OPER:ENAEBIe, STAT:OPER:EVEN?

Reading the contents of the condition register

STAT:OPER:COND?
enter statement

query register

STATus:OPER:ENABIe <event> sets an enable mask o allow events
monilored by the condition register and recorded in the event register, to send a
summary bit to the Status Byte register (bit 7).

Parameter Parameter Range of Default
Mame Type Values Units
event numeric 256 none

@ Bit 8in the condition register is used by the system instrument
(Command Module) Lo indicate when an interrupt set up by the
DIAGINTerrupt commands has been acknowledged.
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®

@

&

STATus OPERation:ENARBIe?

Bit 8 is the only bit used in the condition register (by the System
Instrument), therefore, it is the 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), Octal (#Q) or binary (#B).

When the summary bit is sent, it sets bit 7 in the Status Byte register.

Related Commands: STAT:OPER:ENABIle?

Example Unmasking bit 8 In the Event Register

STAT.OPER:ENAB 256 unmask bit 8

OPERation:ENABle? STATus:OPER:ENABIe? returns which bits in the event register (standard
operation status group) are unmasked,

Comments ®

@

Bit 8 in the condition register is used by the system instrument
(Command Module) to indicate when an interrupt set up by the
DIAG:INTerrupt commands has been acknowledged.

Bit 8 in the event register generally is the only bit which will be unmasked.
If this bit is unmasked when STAT:OPER:ENAR? is sent, 256 is
returned.

Reading the event register mask does not change the mask setting
(STAT:OPER:ENAB <event>).

Related Commands: STAT:OPER:ENABle

Example Reading the Event Register Mask

STAT:OPER:ENAB? query register mask
enter staternent

:OPERation[:EVENT]?  STATus:OPER:EVEN(? returns which bits in the event register (standard
operation status gronp) arc set. The event register indicates when there has
been a positive transition i the condition registes.

Comments ®

www.valuetronics.com

Bit 8 in the condition register is used by the system instrument
(Command Module) to indicate when an interrupt set up by the
DIAG:INTerrupt commands has been acknowledged.

Bit 8 in the event register generally is the only bit which is used. i this bit
15 set when STAT:OPER:EVENT is sent, 256 s returned.

Reading the cvent register clears the contents of the register. If the event
register is o be nsed to generate a service request (SRQ), vou should
clear the register beforc cnabling the SRO (*SRE). This prevents an
SRO from occurring due to a previous event.

Related Commands: STAT:OPER:ENABle, STAT.OPER.ENABIe?
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STATus :PRESet

Example

:PRESet

Example

:QUESTionahle

Reading the Event Register

STAT:OPEREVEN? query if bit(s) is set
gnter statement

STATus:PRESet sets cach bit in the enable register (standard operation status
group) to 0.

Preseiting the Enable Register
STAT:PRES preset enable register

The STATus:QUEStionable commands are supported by the system instrument,
hkowever, they are not used by the System Instrument. Cueries of the
Questionable Data condition and event registers will always return +0.
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SYSTem

Subsystem Syntax

:BEEPer[:IMMediate]

Example

SYSTem BEEPer[:IMMediate]

The SYSTEM command subsystem for the System Instrument provides for:

¢ Configuration of the R8-232 interface

® Control and access of the System Instrument’s real time clock/calendar
(SYST:TIME, SYST:TIME?, SYST:DATE, SYST:DATE?).

® Access to the System Instrument’s error gueue (SYST:ERR?).

@ Configuring the communication ports (HP-IB and serial).

SYSTem
:BEEPer
[[IMMediate]
:COMMunicate
{GPIB
:ADDRess <address» | MIN|MAX
:ADDRess? [MIN|MAX]

:SERialin]
(CONTrol
DTRON | OFF | STANdard § IBFuil
DTR?
:RTSON | OFF | STANdard | IBFull
RTS?
[ RECeive]
BAUD <baud_rate> | MIN | MAX
BAUD? [MIN | MAX]
BITS 718 | MIN | MAX
:BITS? [MIN | MAX]
‘PACE
[:PROTocol] XON | NONE
[:PROTocol}?
‘THReshold
:STARt < characters> | MIN | MAX
:STAR? [MIN | MAX]
STOFP < characters > | MIN | MAX
STOP? [MIN | MAX]
‘PARity
CHECk 1]0] ON | OFF
{CHECK?
ETYPE]EVEN | ODD | ZERO | ONE | NONE
[FTYPE}J?
SBITs 12| MIN | MAX
SBITs? [MIN | MAX])
TRANsmit
AUTO 110 | ON | OFF
CAUTO?
PACE

[PROTocol] XON | NONE
[:PROYocol]?
DATE <year>,<month >, <day>
:DATE? [MIN| MAX MIN|MAX MIN|MAX]
‘ERRor?
TIME < hour >, < minnte > | < second >
TIME? MIN | MAXMIN | MAXMIN | MAX]
VERSion?

SYSTem:BEEPer;IMMediate causes the system beeper to sound momentarily.

Sound the Beeper
SYST.BEEP:.IMM
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SYSTem:COMMunicaie :GPIB:ADDRess

COMMunicale
‘GRIB:ADDRess

Parameters

Comments

Example

COMMunicate
GPIB:ADDHess?

Example

:COMMunicate
:SERialln]: ...

Comments

SYSTem:COMMunicate:GPIB:ADDRess < address> sets the primary address
of the Instrument’s HP-IB port.

Parameter Parameter Range of Default
Name Type Values Enits
address NUmeric must round to 0 to 30 fone

@ The valuc of <address > is effective after the System Insirument has
received a < new line > following the SYST:COMM:GPIB:ADDR
command. <new line > can be a line-feed or END (EQI signal).

¢ Related Commands: SYST:COMM:GPIB:ADDR?Y,
DIAG:BOOT:COLD

#® *RST Condition: *R5T does not change the System Instrument’s primary
HP-1B address.

Set the HP-IB port’s primary address

SYST:COMM:GPIB:ADDR ¢ sets the primary address to 9

S5YSTem:COMMunicate;GPIB:ADDRess? returns the Command Module
primary HP-IB address.
Read the Primary HP-IB Address.

SYST:COMM:GPIB:ADDR?
enter statement

Read the HP-IB address
Enter the HP-IB address

The SYStem:COMMunicate:SERiai[n]: ... commands set and/or modify the
configuration of the serial interface(s) that arc under control of the System
Instrument. The interface to be affected by the command is specified by a
number (zero through seven) which replaces the [n] in the :SERi#ai]a]
command. The namber is the interface’s card nember. Card number zero
specifics the E1300/E1301 mainframe’s built-in interface while one through
seven specify one of up to sever £1324 B-size plug-in serial interface modules.
The serial interface installed at logical address 1 becomes card number 1, the
serial interface installed at the next sequential logical address becomes card
number 2 and so on. The logical addresses used by plug-in scrial interfaces must
start at 1 and be contiguous (no unused logical addresses).

& Serial communication commands take effect after the end of the program
message contaiaing the command.

@& Scrial communication settings for the built-in R8-232 interface can be
stored in its non-volatile RAM onlyafier the
DIAG:COMMSER[n]:STORc command is executed. These settings are
used at power-up and DIAG:BOOT[WARM].
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Example

§YSTem :COMMunicate :SERialn] :CONTrol :DTR

® Serial communication settings for the HP E1324A Datacomm interface
can be stored in its on-board non-volatile EEROM only after the
DIAG:COMM:SER|[n]:STORe command is executed. These settings are
used at power-up and DIAG:BOOT[:WARM].

e DIAG:BOOT:COLD will set the serial communication parameters to the
following defaults:

~ BAUD 9600
- BITS8

~ PARity NONE
~ SBITs

- DTRON

- RTSON

- PACE XON

Setting baud rate for plug-in card 2.
SYST:COMM:SER2:BAUD 9800 (rtist be a card number 1 also)

COMMunicate
:SERial[n] :CONTrol
:DTR

Parameters

Commenis

Example
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SYSTem: COMMunicate: SERIal [n]:CONTrol: DTR <dtr_entrl> controls the
behavior of the Data Terminal Ready output line. DTR can be set to 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 Range of Default
Name Type Values {inits
dir cntrl discrete ONJOFF [STAND ard [ IBFull none

& The following table defines each value of dir_cnirl:

Value Definition
ON TR 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 :5TOP
threshold, DTR is asserted. When the input buffer
reaches the ([STOP threshold, DTR will be
unasscried.

e DIAG:BOOT:COLD willsot ... DTR 1o ON.

e Related Commands: SYST:COMM:SER|n]:CONT:RTS,
SYST.COMM:SER[n| PACE THR:STARY,
SYST:COMMSERIn|:PACETHR:STOP

e *RST Condition: No change

Asserting the DTR line.
SYST:COMM:SERG:CONT:DTR ON
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§YSTem:COMMunicate :SERial[n] :CONTrol :DTR?

L OMMunicate
:SERial[n] :CONTrol
DTR?

Example

COMMunicate
:SERIiai[n] :CONTrol
RTS

Parameters

Commenis

Example

SY5Tem: COMMunicate:SERIal[n]:CONTrob:IDTR? returas the current setting
for IYTR line control.

Checking the setting of DTR conirel.

SYST:COMM:SERO:CONT:DTR?

enter statement statement enters the string

"ON", "OFF", "STAN", or "IBF"

S¥STem:COMMunicate:SERIal{n:CONTrol:RTS < Ris_entrl> controls the
behavior of the Request To Send output line. RTS can be set to 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 Range of Default
Name Type Values Units
rts_cnirl discrete ON|OFF|STANdard | 18Full none

& The following table defines each value of rs_cntrl;

Value Definition

ON RTS hine 15 asserted

OFF RTS Line is unasserted

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.

STANdard

1BFuil While the input buffer is not yet at the :STOP
threshold, RTS is asserted. When the input buffer
reaches the :STOP threshold, RTS wili be

unasserted.

® DIAGBOOT:COLD will sef ... RTS to ON.

& Related Commands: SYST:COMMSER[n.COMNT:DTR,
SYST:COMM:SER{n;PACE:THR:STARL,
SYST:COMM:SER[a]: PACE. THR:STOP

@ *RST Condition: No change

{passerting the RTS line.
SYST.COMM:SERO:CONT:RTS OFF
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:COMMunicate
:SERial[n] :CONTrol
RTS?

Exampie

COMMunicate
:SERial[n] [:RECeive]
BAUD

Parameters

Comments

Exampie

:COMMunicate
‘SERial[n] [:RECeive]
:BAUD?

Exatnple
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sYSTem :COMMunicate :SERial[n] :CONTrol :RTS?

SYSTerm:COMMunicate:SERi2 [p]:CONTrel:RTS? returns the current setting
for RTS line control.

Checking the setting of RTS control.

SYST:COMM:SERC:CONT:RTS?

enter statement statement enters the string

'ON', "OFF", "STAN", or "IBF"

SY5Tem:COMMunicate: SERIal [n] [:RECeive:BAUD <baud_rate> Scis the
baud rate for the serial port.

Parameter Parameter Range of Default
MName Type Values Units
baud rumeric 300 | 1200 | 2400 | 4800 | none

9600 1 19200 | MIN | MAX

® Attempting to sct baud to other than those values shown will result in an
grror -222.

e DIAG:BOOT:COLD will set ...BAUD to 9600.
® *RST conditiom: No change.

Setting the baud rate to 1200.
SYST:COMM:SER0: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.

Querying the current baod rate,

SYST:COMM:SERG:BAUD?

enter statement Staterment enters @ NUMeEric

value
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$YSTem:COMMunicate :SERiai[n] [:RECeive] :BITS

COMMunicate
:SERial{n] [:RECeive]
BITS

Paramsiers

Commenis

Example

COMMunicate
:SERial[n] [:RECeive]
BITS?

Example

SYSTem:COMMunicate:SERial [n] [:RECeive]:BITS < bits> Sets the number
of bits to be used to transmit and receive data.

Parameter Parameter Range of Default
Name Type VYalues Uslts
bits numeric 718 | MIN|MAX none

e Attempting to set bits to other than those values shown will result in an
error -222.

@ While this command operates independently of either the
...PARIty:TYPE or ...SBITs commands, there are iwo 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 L UNONE 1|97 disallowed |
7 NONE 2 10
7 Yes i 10
7 Yes 2 i1
8 NONE 1 10
4 NONE 2 11
8 Yes 1 11
g CYes 2 12 disallowed

@ DIAGBOOT.COLD willset . . BiTSw 8.
® Related Commands: 5YST.COMM:SER|nl:PARity

® *RST Conditien: No change

Configuring data width to 7 bits,

SYST:COMM:SERO:BITS 7

S¥YSTem: COMMunicate:SERial[n] [:RECeive:BITS? [MIN | MAX] returns:

@ The current data width if no parameter is sent.
® The maximum allowable setting if MAX is sent.
& The minimum allowable setting if MIN is sent.

Querying the curvent data width,

SYST:COMM:SERG:BITS?
enter statament statement enters 7 or 8
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SYSTem :COMMunicate :SERialln] [:RECeive] :PACE [:PROTocol]

COMMunicate
:SERial[n] [:RECeive]
:PACE [:PROTocol]

Parameters

Comments

Example

SYSTem:COMMaunicate:SERial [n] RECeivel: PACE[:PROTocol]
< protocol cnables or disables receive pacing (XON/XOFF) protocol.

Parameter Parameter Range of Defanit
Name Type Values Units
protocol discrete HON|NONE none
@ While ...PROT is XON, the serial interface will send XCOFF when the

buffer reaches the ... .STOP threshold, and XON when the buffer reaches
the ...STARt threshold.

For an HP E1324A, AUTO is always ON. In this case
. RECeive:PACE will also set ... TRAN:PACE

The XON character is control Q (ASCII 1716, 1116), The XOFF
character is control § (ASCII 1910, 1315).

DIAG:BOOT:COLD will set ... PACE to XON.

Related Commands: ... PROTocol: THReshold:STARY,
...PROTocol THReshold:STOP, ... TRAN:AUTO

*RET Condition: No change

Enabling XON/XOFF handshaking,

SYST:COMM:SERO:PACE:PROT XON

LCOMMunicate
:SERial{n] [:RECeive]
:PACE [:PROTocol]?

Exampie
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SYSTem:COMMunicate:SERial [n] 1 RECeive L PACE[:PROTocol] 7 returns the
current receive pacing protocol.

See if KON/XOFF protocel is enabled.

SYST:COMM:SERO:PACE:PROT?

enter statement statement enters the String
"XON"or "NONE"
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8YSTem:COMMunicate :SERial{n] [:RECeive] :PACE :THReshold :STAR

COMMunicate SYSTem:COMMunicate:SERial{n] :RECeive}:PACE; THReshold:STARt
:SERial[n] [:RECeive] <char_count> configures the input buffer level at which the specified interface
-PACE ‘THReshold ™ay send the XON character (ASCII 1114), assert the DTR line, and/or assert

the RTS line.
STARt ©
Parameters Parameter Parameter Hange of Default
Name Type Values Units
char_count Aumeric 1 through 99 for built-in none
1 through 8191 for HP E1324A
Comments ® To determine the size of the input buffer of the serial interface you are

using, send SYST:COMM:SER|n|. PACE:THR:START? MAX. The
returned value will be the buffer size less one.

@ ..STAR( must be set to less than ... .STOP,

e The. . THR:STAR command has no effect unless
. PACE:PROT XON, ...CONT:DTR IBF, or...CONT:DTR IBF has
been seat.

@ Related Commands: ... PACE:PROT XON | NONE, ...CONT:DTR,
..CONT:RTS

@ *RST Condition: Mo change

Example  Set interface to send XON when input buffer contains 16 characters.

SYST:COMM:SERD:PACE:PROT XON
SYST:COMM:SERO:PACE:THR:STAR 10

LOMMuUnicate  SYSTem:COMMunicate:SERialin] [[RECeivel:PACE: THReshold:STARe?
‘SERial[n] [:RECeive] [MIN|MAX] returns:

:PACE :THReshold ® The current start threshold if no parameter is sent.
STARY? ® The maximum allowable setting if MAX is sent.
® The minimum allowable sctiing if MIN is sent.

Comments ® To determine the size of the input buffer of the serial interface you are
using, send SYST:COMM:SER[a]PACE.THR.START? MAX. The
returned value will be the buffer size.

Example  Return current siart threshold

SYST:COMM:.SER0:PACE:THR:STAR? query for threshold value

enter statement Statement eniers a numeric
vafie
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§YSTem :COMBMunicate (SERial[n] [:RECeive] :PACE :THReshold :STOP

:COMMunicate SYSTem:COMMunicate:SERial[n] [:RECeive]:PACE:THReshold:STOP
:SERial[n] [:RECeive] <char_count> configures the input buffer level at which the spec.iﬁed interface
-PACE ‘THReshold 02y send the XOFF character (ASCIT 1316), de-assert the DTR line, and/or

de-assert the RTS line.

:8TOP
Parameters Parameter Parameter Range of Defanit
Name Type Values Units
char_count numeric 1 through 99 for built-in none
1 through 8191 for HP E1324A
Comments @ To determine the size of the input buffer of the serial interface you are

using, send SYST.COMM:SER[n]:PACE: THR:STOP? MAX. The
returned value will be the buffer size.

@ ...STOP must be set to greater than .. .STAR:L

@ The ... THR:STOP command has no effect unless
...PACE:PROT XON, ...CONT:DTR IBF, ¢or ...CONT:DTR IBF has
been sent.

® Related Commands: ... PACE:PROT XON | NONE, ...CONT:DTR,
...CONT:RTS

e *RST Condition: No change

Example  Sef interface te send XOFF whes input buffer contains 80 characters,

SYST:COMM:SERO:PACE.THR:STOP 80

COMMuUnicate SYSTem:COMMunicate:SERial[n] [:RECeive]:PACE:THReshold:STOP?
:SERial[n] [RECeive] [MIN [ MaX] returns:

:PACE :THReshold ® The current stop threshold if no parameter is sent,
BTOP? e The maximum allowable setting if MAX is sent.
® The minimum allowable setting if MIN is sent.

Comments e To determine the size of the input buffer of the serial interface you are
using, send SYST:COMM:SER[n}PACE:THR:STOP? MAX. The
returned value will be the buffer size.

Example Return current stop threshold

SYST.COMMSERO:PACE THR:STOR? query for threshold

enter statement staterment enfers g numeric
value
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SYSTem:COMMunicate :SERial[n] [:RECeive] :PARity :CHECK

:COMMunicate SYSTem:COMMunicate:SERialin] [:RECeive]:PARity:CHECK < check _cntrb>
:SERial[n] [:RECeive] controls whether or not the parity bit in received serial data frames will be

:PARity :CHECK considered significant,

Parameters Parameter Parameter Range of Default
Name Type Values Enits
check cntrl boolcan 01| OFF|ON none
Comments ® When check cntrl is set to 0 or OFF, received data is not checked for

correct parity. Transmitted data still includes the type of parity
configured with ... PARIty TYPE.

& DIAGBOOT:COLD will set ...CHECk to OFF,
e Related Commands: SYST:COMMSER|n|:PARity: TYPE
e *RST Condition: Mo change
Exampie  Set parity check to ON
SYST:COMM:SER0:PAR:CHEC ON

:COMMunicale  SYSTen:COMMunicate:SERial{n] :RECeive:PARity:CHECK? returns the
:SERial[n] [:RECeive] state of parity checking.
:PARity :CHECK?

Example Is parity checking on or off?

SYST:COMM:SERO:PAR.CBEC?
erder statement staternent enters Qor I

:COMMunicate:  SYSTem:COMMunicate:SERial[n] [:RECeive]:PARity[:TYPE] <iype>
SERial[n] [:RECeive] Configures the type of parity to be checked for reccived data, and generated for

:pAHity {WPE] transmitted data.

Parameters Parameter | Pavameter Range of Defauit
Name Tyne Values Units
fvpe discrete | EVEN|ODD|ZERO|ONE|NONE | none
Comments ® Attempting {0 set fype to other than those values shown will result in an
error -222.
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5YSTem :COMMunicate: SERialin] [:RECeive] :PARRY [:TYPE]

#® The following table defines cach value of fype:

Yalue Definition
EVEN If...PARity: CHECK is ON, the received parity bit
must maintain even parity. The transmitted parity
bit will mainiain cven parity.
oDD if ...PARity:CHECK is ON, the reccived parity bit
must maintain odd parity. The transmitted parity
bit will maintain odd parity.

ZERO If...PARity:CHECK is ON, the received parity bit
must be a zero, The transmitted parity bit will be a
zero.

ONE If ... PARity:CHECK is ON, the received parity bit

must be a logic one. The transmitted parity bit will
be a logic one.

NONE A parily bit must not be received in the serial data
frame. No parity bit will be transmitted.

@ While this command operates independently of cither the .. BITS 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 ... PARIty:TYPE -.SBITs Frame Bits
b UUNONE | 9 disallowed

7 NONE 2 19

7 Yes 1 10

7 Yes 2 11

8 NONE 1 10

3 NONE 2 11

3 Yes 1 11
8 Yest - Sz 12 - disallowed

® Received parity will not be checked unless ... PAR:CHEC ON is has been
sent. Transmitted data will include the specified parity whether
.PAR:CHEC is ON or OFF,

& DIAG:BOOT:COLD will set ... PARity to NONE.

® Related Commands: ..PAR:CHEC 1 |0 | ON | OFF,
...SER[n]:BITS 7 | 8, ...SER|n}:SBITs 1 | 2

# *RET Condition: No change
Example  Sef parity check/generation to ODD.

SYST:.COMM:SER0:PAR ODD Set parity type
SYST.COMM:SERO:PAR:CHEC ON Enabile parity check/gen.
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5YETem:COMMunicate :SERial{n] [:RECeive] :PARRy [:TYPE}?

:COMMunicate SYSTem:COMMunicate:SERial [n] [:RECeive]:PARity[:TYPE]? returns the

‘SERialln] [:RECeive] type of parity checked and generated.
PARIty [[TYPE]?

Example  What type of parity checking is set?

SYST:COMM:SER0:PAR? ask for parity type

enter statement refurns the string EVEN, ODD,
ZERQ, ONE, or NONE

:COMMunicate SYSTem:COMManicate:SERial{n] [:RECeivel:SBITs < shits> Sets the

:SERial[n] [: RECeive] number of stop bits to be used to transmit and receive data.

SBiTs
Parameters Parameter Parameter Range of Default
Name Type Valzes Units
shits numeric 1|2 MIN|MAX none
Comments ® Attempting (o set sbits to other than those values shown will result in an
error -222.

@ While this command operates independently of either the ...BITS or
...PARIy:TYPE commands, there are two combinations which arc
disallowed because of their data frame bit width. The following table

shows the possible combinations:

..BITS | ..PARityTYPE | ...SBITs Frame Bits
D7 o p o NONE L b 1 L g o disallowed

7 NONE 2 10

7 Yes 1 10

7 Yes 2 11

8 NONE 1 10

8 NONE 2 11

8 Yes i 1
B o Yes 1200012 disallowed

® DIAG:BOOT:COLD will set .. .5BITs to 1.
¢ Related Commands: SYST:COMM:SER|[n]:BAUD
# *RET Conditien: No change

Example Configuring for 2 stop bits,
SYST.COMM:SER0:SBITS 2
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:COMMunicate
:SERIial{n] [:RECeive]
:SBITs?

Example

COMMunicate
SERial[n] - TRANsmit
AUTO

Parameters

Comments

Example

2COMMunicate
:SERIial[n] . TRANsmit
AUTO?

Comments

Example

www.valuetronics.com

SYSTem :COMMunicate :SERialin] [:RECeive] :8BITg?

SYSTem:COM Municate:SERialin] DRECeive]:SBITs? [MIN | MAX] returns:

@ The current stop bit setting if no parameter is sent.
# The maximum allowable setting if MAX is sent.
® The minimum aflowable setting if MIN is sent.

Querying the current stop bit configuration.

SYST:COMM:SERO:SBITs?
enter statement

:REC is implied
staternent enters 1 or 2

SYSTem:COMMunicate:SERial[n]: TRANsmit: AUTO < aute_catrl> 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 Range of Default
Mame Type Values Units
aute cnirl boolean 0111OFF|ON none

® For an HP E1324A, AUTO is always ON. Trying to set OFF or 0 will
generate an error.

& DIAG:BOOTWCOLD will set .. AUTO to ON.

@ Related Commands; SYST:COMM:SER[n]:REC:PACE:PROT,
SYST:COMM:SER[n] TRAN:PACE:PRCT

& *RST Condition: ... TRAN:AUTO ON

Link transmit pacing with receive pacing

SYST:COMM:SERO:TRAN:AUTO ON

SYSTem:COMMunicate:SERial[n] TRANsmit:AUTO? returas the current
state of receive to transmit pacing linkage,

@ For an HP E1324A, AUTQ is always ON. In this case ... AUTO? will
always return a 1,

Is AUTO ON or OFF7?

SYST:COMM:SERO:TRAN:AUTO?

enter statement statement enters the number 1

or
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5Y8Tem:COMMunicate :SERialin]: TRANsmit :PACE [:PROTocol]

:COMMunicate  SYSTem:COMMunicate:SERial [n]:-TRANsmit: PACE:PROTocol]
:SERIal[n]: TRANsmit <protocoP enables or disables the transmit pacing (XON/XOFF) protocol.

:PACE [:PROTocol]

Paramelers Parameter Parameter Range of Default
Name Type Values Units
protocol discrete XONINONE none
Comments # For an HP E1324A, AUTO is always ON. In this case ... TRAN:PACE

will also set ...[RECeive]:PACE

# Receipt of an XOFF character (ASCII 1910, 1316) will hold off
transmission of data until an XON character (ASCII 1710, 1116) is
received,

® DIAG:BOOT:COLD will set ...PACE to XON.
@ Related Commands: SYST:COMM:SER[a]:TRAN:AUTo
& *RST Condition: No change
Example  Set XON/XOFF transmit pacing
SYST:COMM:SERO: THAN:PACE:PROT XON

:COMMunicate SYSTem:COMMunicate:SERial[a]: TRANsmit: PACE[:PROTocoll? returns
:SERiai[n] ‘TRANsmIt the current transmit pacing protocol.
PACE [:PROTocol]?

Example  Check transmif pacing profocol

SYST:COMM:SERO:TRAN:PACE:PROT?

enter statement statenient enters the string

"XON" or "NONE"

DATE  SYSTen:DATE <year>,<meonth>,<day> sets the E1300/51301
mainframe’s internal calendar.

Parameters Parameter Parameter Range of Defanlt
Name Type Valoes Units
vear NUMEric must round to 1980 to 2079 none
month nemeric must round to 10 12 none
day pumeric taust round to none
1 through last day of 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 a
leap year.
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8YSTem :DATE?

& Related Commands: SYST:TIME, SYST:TIME?, SYST:DATE?

e *RST Condition: *RST does not change the setting of the calendar.

Example  Setting the system Date
SYST:DATE 1991,09,08 set SEP 8, 1991

:DATE?  SYSTem:DATE? [MIN|MAX,MIN|MAX,MIN|MAX] rcturns:

® When no parameter is sent: the current system date in the form
+YYYY,+ MM, + DD, where YYYY can be the year 1980 through
2079, MM can be the month 1 through 12, and D> can be the day 1
through 31,

® When parameters are seat: the minimum or maxinmm allowable values
for each of the three parameters. The parameter count must be three.

Example Querving the system date

SYST:DATE? ask for current date
input values of year month,day read back date

:ERROr? SYSTem:ERR? qucries the system’s error queue. The response format is:
< grror pamber > " < error description string> ",

Comments ® As system crrors are detected, they are placed in the System Instrument
error queue. The error queue is first in, first out. This means that 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 quene.

@ If the error quene fills to 30 entries, the last error in the quene is replaced
with error -350,"Too may errors’. No further errors are accepted by the
queue until space becomes available using SYST:ERR?, or the queue is
¢leared using *CLS.

® The SYST:ERR? command can be used to determine if any
configuration errots occurred during the power-on sequence.

® When SYST:ERR? is sent while the error queue is empty, the System
Instrument responds with + 0,"Neo errer”.

® Related Commands: *ESE, *ESR?, *SRE
& *RST Condition: Frror quene is cleared

Example Read all ervor messages from, and empty the error quese,

ioop statement loop to read all errors

SYST:ERR? ask for error message

enter statement input the error (@ number), and
error message (a string)

until statement until error number is 0
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SYSTem:TIME

TIME

Parameters

Comments

Example

TiME?

Exarnple

:VERSion?

Comments

Example

SYSTem: TIME <hour>,<minute>,<second> sets the E1300/E1301
mainframe’s infernal clock.

Parameter Parameter Range of Default
Name Type Values Units
hour mimeric must round to Q to 23 none
minute numeric must round {0 0 1o 39 none
second numeric must round to {) 1o 60 none

# Related Commands: SYST:DATE, SYST:DATE?, §YST:TIME?

® *RST Condition: *RST does not change the Command Moduie’s real
time clock.

Setting the system time

SYST:TIME 14,30,20 set 2:30:20 PM

SYSTem:TIME? [MAX|MIN,MAX|MINMAX|MIN] returns:

& When ne parameter is sent; the current system time in the form
+HH, + MM, + 88, where HH can be 0 through 23 hours, MM can be
through 59 minutes, and 88 can be () through 60 seconds,

¢ When parameters are sent; the minimum or maximum allowable values
for cach of the three parameters. The parameter count must be three.

Querying the system time
SYSTHIME? ask for current time
input values of hour,min,sec read back time

SYSTem:VERSIon? Returns the SCPI version for which this instrument
comphies.

& The returned information 15 in the format: YYYY.R; where YYYY is the
year, and R is the revision number within that year.

& Related Commands: *IDN?

Determine compliance version for this instrument.

SYST.VERS?
enter statement Statermnent enters 1990.0
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THRiGger :DELay
TR%Gger The TRIGger command subsystem controls the behavior of the trigger system

once it is initiated (see INITiate command subsystem). The trigger command
subsystem controls:

@ The delay between trigger and first Pacer pulse {TRIG:DELay)
& Animmediate software trigger (TRIG:IMM)
& The source of the trigger (TRIG:SOUR BUS |EXT |HOLD | IMM)

Subsystem Syntax TRIGger
‘DELay < delay >
:DELay? [MIN | MAX]
[:IMMediate]
:SLOPe <slope >
:SL.OPe?
:SOURce BUS | EXT | HOLD | IMM
B[OURce?

:DELay TRiGger:DELay <delay> sets the delay between receipt of trigger and first
Pacer pulse.

Parameters Parameter Parameter HRamnge of Defauit
Name Type Values Units
delay NUMeric 250E-9s to 4.19430375s or second

MIN|MAX
Comments ® The resolution for delay is 250E-9 seconds.

@& Related Commands: ABORY, INITiate

2 *RST Conditlon: TRIG:DELay 2.5E-9

Example  Seiting delay betwween trigger and Pacer output.

TRIG:SOUR HOLD trigger is TRIG commuand
SOURPULS.COUN 1060 set Pacer to output 100 pulses
SOURPULS:IPER .1 8 pidlse period set to . ] second
TRIG:DELAY .75 8 start Pacer .75 sec after trigger
INIT go to Wait For Trigger state
TRIG trigger Pacer to output puises

:DELay? TRIGger:DELay? [MIN | MAX] returns:

& The current delay if no parameter is sent.
& The maximum allowable delay if MAX is sent.
® The minimum allowable delay if MIN is sent.

Example  Querying the trigeer delay sefting.

TRIG:DEL 75 8 start Pacer .75 sec after trigger

TRIG:DEL? command System Instrument
to send TRIG:DEL value.

enter statement input value of trigger delay

Sysiem Instrument Command Reference 7-51

www.valuetronics.com



TRIGger[:IMMediate]

[-IMMediate]

Commenis

Exampie

SLOPe

Parameters

Comments

:SLOPe?

SOUHce

Parameters

TRIGger:IMMediate will cause a trigger cycle to occur immediately, provided
that the trigger system has been initiated (INiTiate).

¢ Related Commands: ABOR:, INITiate

% *RST Condition: This command is an event and has no *RBST condition.

Triggering the Pacer.
TRIG:SOUR HOLD

SOUR:PULS:COUN 1E3

SOUR:PULS:PER .1 8

TRIG:DELAY
iNIT
TRIG

J55

trigger source is TRIG
command

output 1000 Pacer pulises
pulse period set to . I second
start Pacer .75 sec after trigger
go to Wait For Trigger state
trigger Pacer to output pulses.

TRIGger:SLOPe <slope> is for SCPI compatibility. The mainframe’s "Event
In" signal only triggers on a negative going edge.

Parameter Parameter Range of Default
Name Type Values Units
siope discrete NEGative none

@ Trying to set ...SLOPc to other than NEG will generate an error.

@ Related Commands: ABOR(, INITiate,

TREGger:SLOPe? returns the current trigger slope sctiing, Since the
mainframe’s "Event In" signal only triggers on a negative going edge,
TRIG:SLOP? will always return "NEG",

TRIGger:SOURee < trig_sourcd> configures the trigger system to respond to

the specified source.

Parameter Parameter Range of Default
Mame Type Values Units
trig source characier BUS|EXT|HCLD | IMM nons
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TRiGger :50URce?

Comments ® The following table explains the possible choices.
Parameter Value Source of Trigger

BUS Group Execute Trigger (GET) bus command,
*TRG common command, or TRIGger
command,

EXTernal “Event In” signal at rear panel BNC
connector, or TRIGger command.

HOLD Only the TRIGger command will cause
trigger.

IMMediate The trigger signal is always true (continuous
triggering).

@ While an instrument which uses the "Event In" signal has EXT set, no
other instrument which uses the "Event In" signal may set EXT, or an
error 1500 "External trigger source already allocated” will result.

@ While TRIG:SOUR is IMM, you need only INITiate the trigger system {o
start the Pacer.

@ Related Commands: ABORt, INITiate, *TRG

8 *RST Condition: TRIG:SOUR IMM

Example  Specifying the Trigger Source.

TRIG:S0UR HOLD trigger source is TRIG
command

SOUR:PULS:COUN 1E3 output 1000 Pacer puises

SOURIPULSIPER 18 puise period set to .1 second

TRIG:DELAY 75 3 start Pacer .75 sec after trigger

INIT go to Wait For Trigger state

TRIG trigyer the Pacer to output
pulses.

SOURce?  TRIGger:SOURcee? returns the current trigger source configuration, Response
data can be one of; BUS, EXT, HOLD, or IMM. See the TRIG:SOUR
command for more response data information.

Example Querying the Tripger Source.
TRIG:SQUR HOLD trigger source is TRIG
command

TRIG:SOUR? ask System Instrument to
return trigger source
configuraiion

enter statement input selection of trigger source
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YXLCONFigure (DLADdGress?

Vi The VXI command subsystem provides for;

® Determining the number, type, and logical address of the devices
(instruments) installed in the E1300/E1301 mainframe,

@ Direct access to VXIbus A16 registers within devices installed in the
Mainframe.

Subsysiem Syntax  VXI
{CONFigure
:DeviceLADAd?
DeviceLISt?
DeviceNUMber?
:HEIRarchy
ALL?
:INFormation?
:ALL?
LADDress?
:NUMber?
READ? <logical_addr>, < register num>
REGister
‘READ? <mumeric_value.| < register_name >
‘WRITe <numeric_value > | <register_name >
RESat?
:SELect < numeric_value >
‘WRITe <logical_addr >, <register_num >, <daia>

:CONFigure VXLCONF:DLAD? rcturns a comma separated decimal numeric list of device
DL ADdress?  logical addresses currently installed in the mainframe. If the Command Module
is not the resource manager, it only returns the logical addresses of the devices
in its servant arca.

Comments # Usc the VXL.CONF.DNUM? command to determine the number of
values which will be returned by VXI:CONF:DLAD?.

@ Use cach of the logical addresses returned by VXLCONF:DLAD? with
VXLCONF:DLIS? to determine the types of devices installed,

e VXLCONFDEVICELAD? is also accepted.

@ This command has been retained for compatibility with existing
programs. For new programs vou should use the VXT.CONF.LADD?
command.

@ Related Commands: VXICONF.DLIS?, VXI.CONF:DNUM?,
VXLCONFLADD?

Example Determining the device addresses within the system

VXLCONF:DLAD? query for list of addresses.
enter siatement list of addresses.
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V&I :CONFigure:DLISI?

:CONFigure:DLIST?
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VXLCONF:DLIS? [ < logical_adde> ] returns information about the device
specified by logical_addr. Response data is in the form:

nl, n2, n3, n4, ns, né, cl, ¢2, ¢, ¢4, €5, s1, 52, 53, 54

Where the fields above are defined as:

nl
n2

n3
nd

ns

nb
ck

cd

5

51
s2

s4

n fields Indicate numeric data response fields.
¢ fields Indicate character data response fields.
s fields Indicate siring data response fields.

Device's Logical Address. A number from 0 to 255.

Commander’s Logical Address. A number from -1 to 255; -1 means this
device has no commander.

Manufacturer’s ID. A number from 0 to 4095.

Medel Code. A number from 0 to 65535, chosen by the manufacturer to
signify the model of this device.

Stot Number. A number between -1 and the number of slots in this
mainframe; -1 indicates that the slot associated with this device is
unknown, This is always -1 for B sizc mainframes.

Slot 0 Logical Address. A number from 0 to 255,

Device Class. 3 data characters; 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

Memory Space. Up 1o 4 data characters; A16| A24{ A32| NONE | RES.
Al6 = Al6 addressing mode, A24 = A24 addressing mode, A32 =
A32 addressing mode, NONE = no addressing mode, RES = reserved.
Memory Offset. 10 data characters which define the base address of the

A24 or A32 address space on the device, This value is expressed in hex
format (first two characters are #H).

Memory Size. 10 data characters which define the size of the A24 or
A32 address space in bytes. This valuc is expressed in hex format (first
two characters are #H).

Pass/Failed. Up 1o 5 data characters which define the status of the
device; FAIL | TFAIL | PASS | READY. FAIL = failed self-test,
IFAIL = configuration register initialization fails,

PASS = self-test passed, READY = ready to receive commands

Extended Field 1. Not currently used; returas ™

it

Extended Field 2. Not currently used; returns

uit

Extended Field 3. Not currently used; returns

Manufacturer’s Specific Comments. Up to 80 character string contains
manufacturer specific data in string response data format. This ficld is
sent with a 488 2 string response data format, and will contain the
instrument name and its IEEE 483.1 secondary address unless a
start-up crror is detected. In that case, this field will contain one or
more error codes in the form "OUNFG ERROR: 3, m, ..,7" . See
Appendix B, Table B-3 for a complete list of these codes.
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VXECONFigure :DNUMber?

Parameters

Commenis

Example

:CONFigure :DNUMber?

Comments

Example

Parameter Parameter Range of Default
Name Type Yalues Units
logical addr numeric (-255 (or nothing) none

® When logical_addr is not specified, VXI:CONF:DLIS? returns

information for each of the devices installed, separated by semicolons, I
the Command Module is not the resource manager, it returns
information on only the devices in its servant area.

Cards which are part of a combined instrument such as a switchbox or
scanning voltmoter always return the same manufacturer’s comments as
the first card in the instrument. Information in the other fields
correspond to the card for which the Logical Address was specified.

This command has been retained for compatibility with existing
programs, For new programs you should use the VXLCONFINF?
command.

Related Commands: VXLCONF:DLAD?, VXI.CONF:DNUM?,
YXLCONFINF?, CONF:HEIR?

(uerying the device st for the System Instrument

dimension string[1000] string size large in case of
mulliple device fist

VXI:CONF:DLIS? 0 Ask for the device list for the
System Instrurment

enter string enter retum data into string

Example response data (no error): +9, -1, 44095, +1301, +0, +0, HYB, NONE,
#FHO0000000, #HO0000000, READY, ™, ", "™ "SYSTEM INSTALLED AT SECONDARY
ADDR "

Example response data (with error): +255, 40, +4095, +65380, -1, +0, REG, Al$,
#FHOORO0000, FHO0000000, READY, ", ™, ™, *ONF(G ERROR: 117

VRECONY:DNUM? returns the number of devices installed in the mainframe
(including the System Instrument itself). If the Command Module is not the
resource manager, it returns the number of devices in ifs servant area.

&

L

Use the VXLCONFDNUM? command to determine the number of
values which will be returned by VXLCONF.DLAD?,

This command has been retained for compatibility with existing
programs. For new programs you should use VXLCONF:NUMB?

Related Commands: VXL:CONF:DLAD?, VXI:CONF.DLIS?

Determining the number of devices within the system

VXLCONF:DNUM? query the nurnber of devices
enter statement input number of devices
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¥i1 :CONFigure ;HIERarchy?

:CONFigure
:HiERarchy?

NOTE

Comments

www.valuetronics.com

VXLCONF:HIER? Returns current hierarchy configuration information about
the selected logical address. The individual fields of the response are comma
separated. If the information about the selected logical address is not available
from the destination device (i.¢., the requested device is not in the mainframe)
then Error -224 ("parameter error") will be set and no response data will be sent.

This command is included in the E1300/E1301 because it is a required SCPI
command. Since there are no message based devices in the E1300/E1301, most
of these fields will be null valued for the E1300/E1301.

® This command returns the following values:

Legical address: an integer between -1 and 255 inclusive. -1
indicates that the device has no logical address.

Commander’s logical address: an infeger between -1 and 255
inclusive. -1 indicates that the device has no commander or that the
commander is unknown. This value is always 0 for the E13060/E1301.

Interrupt handlers: a comma separated list of seven integers
between 0 and 7 inclusive. Interrupt lines 1-7 are mapped to the
individual return values, 0 is used 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 interrupts on 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 0
and 7 inclusive. Interrupt lines 1-7 are mapped to the individual
return values. O is used to indicate that the particular interrupter is
not configured. A set of return values of 0,0,0,5,2,0,6 would indicate
that:

@ interrupicr 4 is configured to handle interrupts on line 5

@ inlerrupter 3 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 = FAlIL, 1 = IFAIL, 1 = PASS, 3 = READY

Manufacturer’s Specific Comments, Up to 80 character string
contains manufacturer specific data in string responsc data format.
This ficld is sent with a 488.2 string response data format, and will
contain the instrument name and its IEEE 488.1 secondary address
unless a start-up error is detected. In that case, this field will contain
onec or more error codes in the form "CNFG ERROR: n, m, ...,2" .
Sce Appendix B, Table B-3 for a complete list of these codes.
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VXLCONFigure (HIERarchy:ALL?

® Cards which are part of a combined instrument such as a switchbox or
scanning voltmeter always return the same manufacturer’s comments as
the first card in the instrument. Information in the other fields
correspond to the card for which the Logical Address was specified.

® Related Commands; VXI:SEL, VXI.CONF:HEIR:ALL?,
VXECONFLADD?

:CONFigure VXLCONF:HIERALL? Returns the configuration information about all logical
:HIERarchy:ALL? addresses in the E1300/E1301 mainframe. The information is returned in the
order specified in the response to VXLCONF:LADD?. The information about
multiple logical adddresses will be semicolon separated and follow the IEEE
488.2 response message format. Individual fields of the output are comma
separated.

NOTE This command is included in the E1300/E1301 because it is a required SCPI
command. Since there are no message based devices in the E1300/E1301, most
of these fields will be null valued for this E1300/E1301.

Comments @ Related Commands: VXLECONFHEIR?, VXISEL, VXI.CONF:LADD?

:CONFigure  VXLCONF:INF? Returns the static information about the selected logical
‘INFormation?  address (see VXISELect), The individual fields of the response are comma
separated. If the information about the selected logical address is not available
from the destination device (Le., the requesied device is not in the mainframe)
then Error -224 ("parameter error”) will be set and no response data will be sent.
The command returns the following values:

e Logical address: an integer between -1 and 255 inclusive, -1 indicates
that the device has no logical address.

& Manufacturer ID: an integer between -1 and 4095 inclusive. -1 indicates
that the device bas no Manufacturer 1D,

e Model code: an integer between -1 and 65535 inclusive, -1 indicates that
the device has no model code.

@& Device class: an integer between 0 and 5 inclusive. 0 = VXIbus memory
device, 1 = VXIbus cxicnded device, 2 = VXIbus message based device,
3 = VXIbus register based devics, 4 = Hybrid device, 5 = Non-VXIbus
device.

® Address space: an integer between 0 and 15 inclusive, which is the sum of
the binary weighted codes of the address space(s) occupied by the device,
1 = The device has A6 registers, 2 = The device has A24 registers, 4 =
The device has A32 registers, 8 = The device has A64 registers.

@ Al6 memory offset: an integer betweoen -1 and 65535 inclusive. Indicates
the base address for any A16 registers (other than the VXIbus defined
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VXl :CONFigure -iNFormation?

registers) which are present on the device. -1 indicates that the device has
1o Al6 memory.

® A2Z4 memory offset: an integer between -1 and 16777215 inclusive.
Indicates the base address for any A24 registers which are present on the
device. -1 indicates 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. -1 indicates that the device has no A32 memory.

® Al6 memory size: an integer between -1 and 65535 inclusive. Indicates
the the number of bytes reserved for any A16 registers (other than the
VXIbus defined registers) which are present on the device. -1 indicates
that the device bas no A16 memory.

® A24 memory size: an integer between -1 and 16777215 inclusive. Indicates
the number of bytes reserved for any A24 registers which are present on
the device. -1 indicates that the device has no A24 memory.

& A32 memory seze: an integer between -1 and 4294967295 inclusive.
Indicates the number of bytes reserved for any 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 slots which exist in
the cage. -1 indicates that the slot which contains this device is unknown.

e Slet 0 logical address: an integer between -1 and 255 inclusive. -1
indicates that the Slot 0 device associated with this device is unknown.

® Subclass: an integer representing the contents of the subclass register. -1
indicates that the subclass register is not defined for this device.

@ Attribute: an integer representing the contents of the attribute register, -1
indicates that the attribute register is not defined for this device.

@ Manufacturer’s Specific Comments. Up to 80 character string contains
manufacturer specific data in string response data format. This field 1s
seat with a 488.2 string response data format, and will contain the
instrument name and its IEEE 488.1 secondary address unless a start-up
error is dotected, In that case, this field will contain one or more error
codes in the form "CNFG ERROR: n, m, ...,2" . Sec Appendix B, Table
B-3 for a complete st of these codes.

Commenis

@

Related Commands: VXLSEL, VXLCONFINF:ALL?Y,
VXLCONFLADD?

Example Query information on logical address 0.

VXESEL O select the logical address
VELCONFINF? ask for data
enter statement return data
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VXL CONFigure [INFormation:ALL?

:CONFigure
dNFormation:ALL?

Commenis

VXLCONF:INF:ALL? Returns the static information about all logical
addresses. The information is returned in the order specified in the response to
YXLCONF.LADD?. The information about multiple logical adddresses will be
semicolon separated and follow the IEEE 488.2 response message format.
Individual ficlds of the output are comma separated.

# Related Commands; VXLSEL, VXI:.CONF:INF?, VXLCONF.LADD?

:CONFigure
:LADDress?

Commenis

VYXLCONF:LADD? Returns a comma separated list of logical addresses of
devices in the mainframe. This is an integer between 1 and 256 inclusive. The
logical address of the device responding to the command will be the first entry in
the list.

# Related Commands: VXI;CONF:NUMB?

:CONFigure :NUMBer?

Comments

VELCONE:NUMB? Returns the number of devices in the system, This is an
integer between 1 and 256 inclusive,

@ Related Commands: VXLCONF:LADD?

‘READ?

Parameters

Commenis

VELREAD? <logical_addr>,<register_addp allows access to the entire 64
bytc Al6 register address space for the device specificd by logical_addr. Since
the VXIbus system is byte-addressed, while the registers are 16 bits wide,
registers are specificd by even addresses only. This method of identifying
registers follows the VXIbus standard format,

Parameter Parameter Range of Default
Mame Type Values Units
logical_addr decimal must round to 0 through 255 none
numeric
register_addr numernic must round to an even value none
from 0 through 62 (3E15)

& Speafying an odd register address will cause an error 2003, [nvalid word
address”,

@ Specifying a logical address not currently in the system will cause an error
2005,"Ne card at logical address”.

@ Logical addr must be specified in decimal. Register_addr may be
specified in decimal, hex (#H), octal {(#Q), or binary (#B).

@ This command has been retained for compatibility with existing
programs. For new programs you should use the VXI.REG:READ?
commang,

® Accesses are 16-bit non-privileged data accesses.
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V) :REGister:READ?
e Related Commands: VXIWRITE, VXIREG:READ?

Example Read from one of a device’s configuration registers

YWXEREAD? 8,0 read ID register on device at
Logical Address 8
anter statement enter value from device register

‘REGister:READ7? VXLREG:READ? <register > returns the contents of the specified 16 bit
register at the selected logical address as an integer (see VXI:SELect). The
register is specified as the byte address of the desired register or optionally as
the register name.

Parametlers Parameter Parameter Range of Default
Name Type VYalues Units
register numeric even numbers {rom 0 to 62 or none
register name (sce below)

Comments @ The register parameter can be all even numbers from 0 to 62 inclusive (as
a <numeric_value =) or the following (optional) words:

A24Low: A24 Pointer Low register (18)
A24High: A24 Pointer High register (16)
A32Low: A3Z2 Pointer Low register (22)
A32High: A32 Pointer High register (20)
ATTRibute: Attribute register (8)
DHIGh: Data High register (12)

DELOW: Data Low register (14)

DTYPe: Device Type register (2)
ICONirol: Interrupt control register (28)
ID: ID register (0)

ESTates: Interrupt Status register (26)
MODid: MODID register (8)

OFFSet: Offsct register (6)

PROTocol: Protocol register (8)
RESPonse: Response register (10)
SNHigh: Serial Number High register (10)
SNLow: Serial Number Low register (12)
STATus: Status register (4)

SUBClass: Subclass register (30)
VNUMBber; Version Number register (14)

# Related Commands: VXI:SEL, VXIREGWRIT
Example Read from a register on the currently selected device

VALREAD? CONT Read from the control register
of the currently seected device
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VXLREGister:WRITe

:REGister:WRITe

Parameters

{ommenis

Example

VXLREG:WRITe? <register> , <data > writes to the specified 16 bit register at
the selected logical address (see VXI:SELect), The data is a 16 bit value
specified as a numeric value in the range of -32768 to 32767 or 0 to 65535. The
register is specified as the byte address of the desired register or optionally as
the register name.

Parameter Parameter Range of Default
Name Type Values Units
regisier numeric even numbers from 01062 or none
register name (see below)
data DUIETIC -32768 to 65535 none

® The register parameter can be all even numbers from 0 to 62 inclusive (as
a <npumeric_value > ) or the following (optional) words:

CONTrol: Control Register (4)
DEXTended: Data Extended register (10)
DHEGh: Data High register (12)

DLOW: Data Low register (14)
ICONtrol: Interrupt Control register (28)
MODid: MODID register (8)

EADDress: Logical Address register (0)
OFFSet: Offset register (6)

SEGHNal: Signal register (8)

¢ Related Commands: VXESEL, VXIREG.READ?

Write to a register on the curreatly selected device

VALREG:WRIT? DRIG,84 writes "64’ to the Data High
register

Hesetl?

Comments

VXERESETT rescts the selected logical address. SYSFAIL generation is
inhibited while the device is in the self test state. The command waits for 5
seconds or until the selected device has indicated passed (whichever occurs
first). If the device passes its self test SYSFAIL generation is re-enabled. If the
device fails its self test SYSFAIL generation remains inhibited. The return value
from this command is the state of the selected device afler it has been reset. The
command returns an integer encoded as followed.

0 = FAIL
Z = PASS
3 = READY

The state of the A24/A32 enable bit is not altered by this command

e Related Commands: VXLSEL
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VXl :SELect

‘SELect

Parameters

Comments

Example

VXI:SELect < logical addr> specifies the Jogical address which is to be used by
many subsequent commands in the VXI subsystem.

Parameter Parameter Range of Default
Name Type Values Units
logical addr numeric 0 through 255 noNe

® The *RST default value for Jogical_addr is that no logical address is
selected (i.e., -1). All other commands which require a logical address to
be selected will respond with Error -221 ("settings conflict”) if no logical
address is sclected.

® When a command encounters an Error -240 ("Hardware Error") the
equivalent of a *RST is executed. This will cause the selected logical
address to be set to -1.

e Related Commands: VXLCONEFLADD?

Select a logical address

VAHESEL 64 sets the logical address to be
used by subsequent VXT
subsystern commands [o 64,

SELect?
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VXI:SELect? returnsthe logical address which will be used by many subsequent
commands in the VXI subsystem. If no logical address has been selected, this
guery will return -1
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VXLWRITe

WRITe

Parameters

Comments

Example

VXLWRITe <logical_addr>, < register_adde, < data> allows access to 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 V3Ibus standard format,

Parameter Parameter Range of Default
Name Type Values Units
fogical_addr decimal Must round to 0 through 255 none
numeric
register_addr rumeric must round to an even value none
from 0 through 62 (38y)
data numeric must round to -32768 to 32767 none
(0 to FFFFy)

@ Specifying an odd register address will cause an error 2003,"Invalid word
address”.

@ Specifying a logical address not currently in use in the system will cause
an error 2005,"No card at logical address”,

® Logical_addr must be specified in decimal. Register_addr and data may
be specified in decimal, hex (#H), octal (#Q), or binary (#B).

# This command has been retained for compatibility with existing
programs. For new programs you should use the VXEREGWRIT
command.

® Accesses are 16-bit non-privileged data accesses,

# Related Commands; VXIREAD?, VXLREG:WRIT

Write a value into a device’s device dependent register.

YXIWRIT 8,24, #H 42900 write hex 4200 (16,896
decimal) to register 24 of device
at Logical Address 8
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Common
Command
Reference

This section describes the IEEE-488.2 Common Commands that can be used to
program instruments in the mainframe, Commands are listed by command
groups in the summary table below, and alphabetically in the rest of this section.
Examples are shown when the command has parameters or returns a response;

otherwise the command string is as shown in the headings in this section, For
additional information on any Common Commands, refer to the JEEE Standard
488.2- 1987 {see "Related Documentation” in the frong of this manual for more
information on this standard).

IEEE 488.2 Commeon Commands Functional Groupings

Macros

Synchronization

*DMC <name>, <cmdss>
EMC <state>

*EMC?

*GMC? < pame >

LMC?

*PMC

*RMC <name>

*OPC

*OPC?

WAL

Category Command Title

General *IDN Identification Query
*RST Resct Command
*TST? Seif-Test Query

Instrument Status *CLS Clear Status Command
*BSE < mask > Standard Fvent Status Enable
*HSE? Command
*ESR? Standard Fvent Status Enable
*PSC Query
*PSC? Standard Event Status Register
*SRE < mask> Query
“SRIE? Power-Omn Status Clear Command
*STR? Power-On Status Clear Query

Service Request Enable Command
Service Request Enable Query
Status Byte Query

Define Macro Command
Enable Macros Command
Enable Macro Query

Get Macro Query

l.earn Macro Query

Purge all Macros Command
Remove individual Macro
Command

Operation Complete Command
Opcration Complcte Ouery
Wait-to-Continne Command
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*CLS

*DMC < name_siring >,
< command_block>

Exampie

*EMC < enable>

*EMC?

*ESE <mask>

Example

Clear Status Command. The *CLS command clears all status registers
(Standard Event Status Register, Standard Operation Event Status Register,
Questionable Data Event Register) and the error queue for an instrument. This
clears the corresponding summary bits (bits 3, 5, & 7) and the
mstrument-specific bits (bits 0, 1, & 2) in the Status Byte Register. *CLS does
not affect the enabling of bits in 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 Guery funclion
(*OPC? command).

Define Macro Command. Assigns one, or a sequence of commands to a macro
name.

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.

Create a macro to return the Systermn Instrument’s Device list,
QUTPUT 70800;*DMC 'LIST", #0VXLCONF.DLIS?

Note that the name LIST is in quotes. The second parameter type is arbitrary
block program data. The characters that define a command message are prefixed
by the characters #0 (pound zerc). For a more information on this parameter
type, see Parameter Types in the first part of this chapter.

Fnable Macros Command. When engble is non-zero, macros are enabled. When
enable is zero, macros are disabled.

Enable Macros Query. Returns either 1 (macros are enabled), or 0 (macros are
disabled) for the selected mstrument.

Standard Bvent Status Enable Register Command. Enables one or more events
in the Standard Event Status Register to be reported in bit 5 (the Standard
Event Status Summary Bit) of the Status Byte Register. You enable an event by
specifving its decimal weight for <mask > . To cnable more than onc event,
specify the sum of the decimal weights. Refer to "Standard Event Status
Register” carlier in this chapter for a table showing the contents of the Standard
Event Status Register.

OUTPUT 70900;"*ESE 60" FEnables bits 2, 3, 4, & 5.
Respective weights are 4 + 8
+ 16 + 32 = 60
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*ESE?  Standard Event Status Enable Query. Returns the weighted sum of all enabled
{unmasked} bits in the Standard Event Status Register.

Example 10 QUTPUT 70900;"*ESE?" Sends status enable query
20 ENTER 70900;A Places response in variable
30 PRINT A Prints response
40 END

*ESR?  Standard Event Status Register Query. Returns the weighted sum of all set bits
in the Standard Event Status Register. After reading the register, *ESR? clears
the register. The events recorded in the Standard Event Status Register are
independent of whether or not those events are enabled with the *ESE

command.
Example 10 QUTPUT 70900;"*ESR?™ Sends Standard Event Status
Register query
20 ENTER 70900;A FPlaces response in variable
30 PRINT A Frints response
40 END

*GMC? <name_string >  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.

Example 10 QUTPUT 70800;,*GMC? 'LIST™ ask for definition of macro
from *DMC example
20 ENTER 70900;Cmds$ enfer into Cmds§ the definition
of the macro "LIST"
30 PRINT Cmds$ Cmds$ = #214VXT:CONF:
DLIS?
40 END

In this case, the prefix consists of "#214". The 2 says to expect two
character-counting digits, The 14 says that 14 characters of data follow. Had the
returned macro been shorter, such as #15*EMC?, we would read this as 1
counting digit indicating 5 data characters,
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*DN?

NOTE

Example

*LMC?

*LAN?

Identity. Returns the device identity. The response consists of the following four
fields (fields are separated by commas):

Manufacturer

Model Number

Serial Number (returns 0 if not available)
Firmware Revision (returns O if not available)

S ® ¢ @

The *IDN? command returns the following command string for the E1301A:
HEWLETT-PACKARD,E1301A,0,A,07.00

This command will return the following string for the E1300A:
HEWLETT-PACKARD,E1300A,0,A,07.00

The revision will vary with the revision of the ROM installed in the system. This
is the only indication of which version of ROM is in the box. The major number
{01 in the examples) indicates whether there have been functional changes made
in this ROM. The minor number (00 in the examples) indicates whether only
bug fixes and minor changes were made.

Get the 1D fields from the system and priot them.

10 DIM A$[50] Dimension array for ID fields
20 CUTPUT 70800;"*IDN?" Queries identity

30 ENTER 70900;A8 Places ID fields in array

40 PRINT A$ Print ID fields

50 END

Learn Macros Query. Returns a quoted string name for each currently defined
macro. If more than one macro is defined, the quoted strings are separated by
commas (,). If no macro is defined, then a quoted null string (™) is returned,

Learn query command. *LRN? causes the instrument to respond with a string of
SCPI commands which define the Instrument’s current state. Your application
program ¢an enter the *LRN? response data into a string variable, later to be
sent back to the instrument to restore that configuration,

Example respense from an HP E1326B voltmeter in the power-on state:

*RET:CALZERO:AUTO 1;:.CALLLFR +60; VAL -+ 000000000E + 006;
DISPMONSTAT 0; CHAN (@0); :FORM ASC, +7; :FUNC "VOLTY
MEM:VME:ADDR +2097152; 8IZE +0; 8TAT §; :RES:APER

+ LOG6GOTE-002; OCOM 0; RANG + 1.638400E + 004; RANG:AUTO
LVOLTAPER + 1L.666667E-002; RANG +8.000000E + 000; RANG:AUTO
1; TRIG:COUN +1; DEL +0.00000000E + 000; DEL:AUTO 1, 'TRIG:SOUR
IMM; SAMP:COGUN +1; SOUR TMM,TIM + 5.000000E-002 5

7-68 System Instrument Command Reference

www.valuetronics.com



NOCTE The System Instrument no longer implements the *LRN? command.
Attempting to have the System Instrument execute this command will generate
an error -113 “Undefined header”.

*QPC  Operation Complete. Causes an instrument o set bit 0 (Operation Complete
Message) in the Standard Event Status Register when all pending operations
have been completed. By enabling this bit to be reflected in the Status Byte
Register (*ESE 1 command), you can ensure synchronization between the
instrumemnt and an external computer or between multiple instruments, (Refer to
"Synchronizing an External Computer and Instruments” earlier in this chapter
for an example).

*QPC?  Operation Complete Query. Causes an instrument to place an ASCI 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
exccution, you can ensure synchronization between one or more instruments
and the computer. (Refer to "Synchronizing an External Computer and
Instruments" earlicr in this chapter for an example).

*PMC  Purge Macros Command. Purges all currently defined macros in the selected
instrument.

*PSC <flag>  Power-on Status Clear Command. Controls the automatic power-on clearing of
the Service Request Enable register and Standard Event Status Enable register.
Exccuting *PSC 1 disables any previously cnabled bits at power-on, preventing
the System Instrument from requesting service when power is cycled. Executing
*PSC 0 causes any previously enabled bits to remain enabled at power-on which
allows the System Instrument to request service (if it has beer enabled - *SRE)
when power is cycled. The value of flag is stored in non-volatile memory.

Example  This example configures the System Instrument to request service from the
external computer whenever power is cycled.

Status Bvte register and Standard Event Status register bits
remain enabled (unmasked} after cycling power

10 OUTPUT 70800;,P8C 0"

Enable bit 5 (Standard Event Status Register Summary Bit)
in the Status Byte Register

20 QUTPUT 70900;"*SRE 32

Enable bit 7 (Power-on bit) in the Standard Event Status
Register to be reflected as bit 5 in the Status Byte Register

30 OUTPUT 70900;"*ESE 128"

*PSC?  Power-on status clear query. Retumns a response indicating whether an
instrument’s Status Byte Register and Standard Event Status Register bits
remain enabled or become disabled at power-on. A "1" means the bits are
disabled at power-on; 2 "0" means the bits remain enabled at power-on,
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*RCL < state number >

Example

*RAMC < name_string >

Examples

*RSET

*SAV < state number>

Exampie

*SRE <mask>

£xample

Recall stored state. Recalls a stored state from memory and configures the
instrument to that state. States are stored using the *SAV command.

CUTPUT 70900;"*RCL 47 Recalls instrument state
nimber 4

Remove Individual Macro Command. Purges an individval macro identified by
the name_string parameter.

cutput 70300;*RMC 'LIST™ remove macro command from
*DMC example

NOTE: At printing lime, *RMC is a command proposed for a revision and
re-designation of ANSI/ZIEEE Std 488.2-1987,

Reset. Resets an instrument as follows:

® Scts the instrument to a known state (usually the power-on state)
& Aborts all pending operations
& Disables the *GPC and *OPC? modes.

*RST does not affect:

The state of the HP-IB interface

The HP-IB address

The output quene

The Service Request Enable Register

The Standard Event Status Enable Register
The power-on flag

Calibration data

Protected user data

® @ ® ® & & & &

Store state. Stores an instrument’s present state in a numbered memory location
(<siate mimber> paramefer). State numbers can range from 010 9.

QUTPUT 70000;"*SAV 4" Saves present instrument state
as state numiber 4

Service Request Enable. When a service request event occurs, it sets a
corresponding bit in the Status Byte Register (this happens whether or not the
event has been enabled (unamasked) by *SRE). The *SRE command allows you
to ideatify which of these cvents will assert an HP-IB service request (SRQ).
When an event is enabled by *SRE and that event oceurs, it sets a bit in the
Status Byte Registor and issues an SRQ to the computer (sets the HP-IB SRG
line true). You enable an event by specifying its decimal weight for <mask >,
To cnable more than one event, specify the sum of the decimal weights. Refer to
"The Status Byte Register” earlier in this chapter for a table showing the
contents of the Status Byte Register.

OUTPUT 70600;"*SRE 160° Enables bits 5 & 7. Respective
weights are 32 + 128 = 160
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*SRE?

Example

*$TB?

Commenis

Example

*TRG

*TST?

Exampile

*WA]
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Status Register Enable Query. Returns the weighted sum of all enabled
(unmasked) events (those enabled to assert SR() in the Status Byte Register,

10 QUTPUT 70800;"*SRE?" Sends Status Register Enable
query

20 ENTER 70900;A Places response in variable

30 PRINT A Prints response

40 END

Status Byic Register Query, Returns the weighted sum of all set bits in the Status
Byte Register, Refer to "The Status Byte Register” earlier in this chapter for a
table showing the contents of the Status Byte Register.

You can read the Status Byte Register using either the *STB? command or an
HP-IB serial poll (IEEE 488.1 message). Both methods return the weighted sum
of all sct bits in the register. The difference between the two methods is that
*STB? does not clear bit 6 (Service Request); serial poll does clear bit 6. Mo
other status byte register bits are cleared by cither method with the exception of
the Message Available bit (bit 4) which may be cleared as a result of reading the
response to *STB?.

10 QUTPUT 70900;*STB?" Sends Status Byte Register
query

20 ENTER 70800;A Places response in variable

30 PRINT A Prints response

40 END

Trigger. Triggers an instrument when the trigger source is set 1o bus
(TRIG:SOUR BUS command) and the instrument is in the Wait for Trigger
state.

Self-Test. Causes an instrument to execute an internal self-test and returns a
response showing the results of the self-test, A zero response indicates that
scH-test passed. A value other than zero indicates a self-test failure or error,

10 QUTPUT 70800;"*TST?" Execute self-test, return
response

20 ENTER 70800;A Places self-test response in
varigble

30 PRINT A Frints 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). Since all instruments normally perform sequential operations,
executing the *WAI command causes no change to the instrument’s operation.
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HP-1B Message This scction describes IEEE-488.1 defined messages and their affect on

Reference instruments installed in the mainframe. The examples shown are specifically for
HP 9000 Series 200/300 computers using BASIC language. Any IEEE-488
controller can send these messages; however, the syntax may be different from
that shown here.

Go To Local (GTL)  Places an instrument in local state.

Comments @ Refer to the Local Lockout message, later in this chapter, for information
on how GTL affects front panel lockout.

Examples LOCAL 7Y Seis HP-IB remote enable line
faise {all instruments go to
local). (You must now execute
REMOTE 7 to return to remote
mode ).

LOCAL 70900 Issues HP-IB GTL to System
Instrument. (The instrument
will return to remote mode
when it is listen addressed.)

Group Execute Trigger  Esecuting a group execute trigger will trigger an instrument assuming the
{GET) following conditions are true:

& The instrument’s trigger source is set to Bus (TRIG:SOUR BUS
command), and;

@ The instrument is in the Wait For Trigger state, and:

® The instroment 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 an HP E1300A/E1301A Mainframe, only one
instrument at a time can be programmed to respond to GET. This is
because only one instrument can be addressed to listen at any one time.

Exampie 10 QUTPUT 70900;"TRIG:SCOUR BUS"  Sets trigger source to bus
20 CUTPUT 70900;"INIT:IMM" Places Systemm Instrument’s
FPacer in Wait For Trigger state
30 TRIGGER 70900 Triggers Pacer
40 END

Interface Clear (IFC)  Unaddresses all instruments in the mainframe and breaks any bus handshaking
i Progress.

Example ABORT 7
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Device Clear (DCL) or DCL clears all insiruments in the mainframe. SDC clears a specific instrument.
Selacted Device Clear  The purpose of DCL or SDC s to prepare one or more instruments to receive
(SDC) .and execute commands (usually *RST). DCL or SDC do the following to each
instrument:

@ Clear the mput buffer and output gqueue.
& 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 do not affect:

@ Any settings or stored data in the instrument {except the Operation
Complete and Gperation Complete Query modes)

e Front panel operation

® Any instrument operation in progress (except as stated above)

® The status byte (except for clearing the Message Available bit as a result
of clearing the output queue).

Examples CLEAR7 Clears alf instruments
CLEAR 70900 Clears the System Instrument

Local Lockout (LLO)  When an instrument s in remote mode, Local Lockout prevents an instrument
from being operated from the mainframe’s froat panel.

Comments @ Certain front panel operations such as menu control and display scrolling
are still active in Local Lockout mode.

& If the instrument is in the local state when you send LOCAL LOCKOUT,
it remains in local. If the instrument is 1n the remote state when you send
LOCAL LOCKOUT, front panel control is disabled immediately for that
instrument.

@ Alter 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 disables it. Sending the
LOCAL 7 command removes lockout for all instruments and places them
in the local state.

Examples 10 REMOTE 705800 Sets the System Instrument
remote siate
20 LOCAL LOCKOUT 7 Disables front panel control for

the System Instrument and all
other instruments that were in
the remote state.

30 END
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Remote  Sets the HP-IB 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 the remote state. The REMOTE 7 command, does not, by
itself, place the instrument in the remote state. After sending the
REMOTE 7 command, the instrument will only go into the remote state
when it receives its listen address.

e In most cases, you will only need the REMOTE command after using the
LOCAL command. REMOTE is independent of any other HP-IB
activity and toggles a single bus line called REN. Most controllers set the
REN lin¢ true when power is applied or when reset.

Examples REMOTE 7 Sets HP-IB REN line true

REMOTE 70900 Sets REN line true and
addresses Systern Instrument

Serial Poli (SPOLL)  The SPOLL command, like the *STB? Common Command, returns the
weighted sum of all set bits in an instrument’s Status Register (status byie},
Refer to "The Status Register” earlier in this chapter for a table showing the
contents of the Status Register,

Comments ® The SPOLL command differs from the *STB? command in that SPOLL
clears bit 6 (RQS). Executing *STB? does not clear bit 6.

Examples 10 P=5SPOLL (70500) Sends Serial Poll, places
response into P
20DISP P Displays response
30 END
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System Instrument

Command Quick The following tables summarize SCPI and IEEE 488.2 Common (*) commands
Reference for the HP E1300/E1031 Mainframe System Instrument.

SCPI Commands (Quick Reference

EMADDress] < address >, <data >

SADDress <address >, < data>
DRAM

1AV Aillable?

CREate <size >, < num_drivers >
DRIVer
LOADY <driver_block »

1OAD
{CHECKked

JAST
[ALL}
:RAM
ROM
:INTerrupt
AL Tivate [ON|OFF|1]0]
:SI7Tup[a] [ON|OFFG]1]

:SETupin]?

:PRIorityfn] [ < priority> MIN|MAX | DEF]
PRIorityin]? [MIN |MAXIDEF]
‘RESPonse?

Command Description
ABORt
{IMMediate] Abort Pacer output,
DIAGnostic
:BOOT
{LOLD Restarts System processor, cleats stored configurations.
["WARM] Same as cycling powsr.
:COMMunicate
:SERIal[0]
[:OWNer] [SYSTem | IBASic | NONE] Allocates the built-in serial interface.
[:OWNer]? Returns $YST, IBAS, or NONEL
:5ERial{n]
:STORe Stores serial communication parameters into non-volatile storage.
:DOWNIoad
CHECked
IMADDress) Write data to non-volatile uscr RAM starting at the specified address
using erTIOF cofrection.
:5ADDress Write data to non-volatile user RAM at the specified address using

ervor correction.
Write data to noa-volatile user RAM starting at the specified address.
Write data to non-volatife user RAM at the specified address.

Returns the amount of RAM remaining in the DRAM (Driver RAM)
segment.

Creates a pon-volatite RAM area for loading instrument drivers.

Loads the instrument driver contained in the specified driver_block
into a previously created DRAM segment.

Loads the instrument driver contained in the specified driver_block
into a previously created IDRAM segment using errot correction,

Lists ali drivers from ali driver tables (RAM and ROM)
Lists all drivers found in the RAM driver table,
Lists all drivers found in the ROM driver table.

Tinable VXIbus interrupt acknowledgement.

Finabies or disables System Instrument control of VXI
interrupt line o).

Returns current state of SHTup|n].

Specifies the priority level of VXI interrupt line [n].

Returns priority level of VX1 interrupt line [n}.

Retusns response from the highest priority interrupt line.

www.valuetronics.com

Commang Quick Reference 7-75



System Instrument

SCPI Commands Quick Reference

({CRFate < size>|MIN|MAX
:CRFPate? [MIN|MAX]
PEEK? < address> | MIN|MAX, <width>
POKE < address> | MIN| MAX, <width>, <data >
RDISk
:ADDRess?
‘CRFate < size>|MIN|MAX
:CREate? [MIM|MAX]
:UPLoad
[MADDress]? «address>, <byte_count>
:SADDress? <address>, <byte_count >

INITiate
[:Immediate]

[SOURee]
PULSe
COUNt < numberic value >
COUNr? [MIN|MAX]
‘PERiod < numeric value
PERIod? [MIN\MAX]

STATus
:OPFRation
CONDition?
EMABle 256
ENABIe?
FEVENt?

PRIISet

QUL Stionable
:CONDtion?
‘ENABIe < mask>
ENABLe?
FEVEN]?

Command Description
NRAM
(ADDRess? Returns starting address of the User non-volatile RAM.

Creates a User non-volatite RAM segment.

Returns the current or allowable size of User NVRAM.
Returns an 8, 16, or 32 bit value from memory.

Stores an 8, 16, or 32 bit value to RAM.

Retumns the starting address of an IBASIC RAM volume.
Allocates RAM for an IRASIC RAM volume.
Returns the current or alfowable size of the RAM vol.

Returns data from nenwvolatile uscr RAM starting at address.
Returns data from nonw-volatite user RAM at address,

Enables trigger system to start Pacer.

Sets number of Pacer pulses per trigger.

Retwrns current count, or MIN |MAX allowed value.
Sets Pacer pulse period in seconds.

Retumns the current or allowable period value.

Returns the state of the condition register.
Set Standard Operation Fnable Register mask,

Returns value of enable mask.

Returns value of the bit set in the Event register {Standard Operation

Status Group).
Prescis status registers

Always returns +10.

Set Questionable Status Register enable mask.
Returns value of enable mask,

Always returns +0.

7-76 Command Quick Reference
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SCPI Commands Quick Reference

Command Description
SYSTem
BEEPer
[:IMMediate] Sound beeper (fixed duration and tone).
:COMMunicate
GPIB
:ADDRess Sets the primary address of the communications port.
:ADDRess? Returns GPIB address or min | max allowed value.
:SERial[]
{CONTrol
:DTR ON|OFF|STANdard | IBFull Sets mode for modem control line TR
:IDTR? Retumns current mode of DTR line.
:RTS ONJOFF | STANdard | IBFult Sets mode for modem control line RTS.
:RTS? Returns current mode of RTS line.

[RECeive]
BAUD < baud rate> |MINIMAX
:BAUD? [MIN[MAX]
BITS 78| MIN|MAX
BITS? [MIN|MAX]
PACE
[:PROTocol] XON|NONE
[:PROTocoi]?
‘THReshold
STARt < chac_count>
:STARS? [MIN|MAX]
:STOP < char_count>
STOP? [MIN|MAX]
‘PARity
:CHECK 1{6]ON|OFF
:CHECK?
[[TYPe] EVEN|ODD]ZERG|
ONE|NONE
[TYPe]?
SBITs 12| MINIMAX
:SBITs? MIN|MAX
TRANsmit
:AUTO 1|0|ON|OFF
AUTO?
PACE
[[PROTocol] XON|NONE
[[PROTocol]?
DATE <year>, <month>,<day>
DATE? [MIN IMAX MIN | MAX,MIN|MAX]
:ERRor?
TIME < hours, <minute >, <second >
TTIME? [MIN I MAX MIN|MAX MINIMAX]
‘VERSion?

Sets transmit and receive baud rate of serial interface.
Returns the current or allowable baud setting.

Sets the number of data bits in the serial data frame.
Returns the current or alfowable BITS setting.

Sets the receive pacing protocol to XOMN/XOFF or none.
Returns the state of receive pacing protocol.

Sets the input buffer start threshold for input pacing.
Returns current or allowable STAR! threshold level.
Sets the input buffer stop threshold for input paciog,
Returns the current or aliowable STOP threshold level.

Enables/disables receive parity checking.
Returns the current state of receive parity checking.
Sets the type of receive and transmit parity.

Returns the current parity type setting,

Sets the number of stop bits for receive and transmit.
Returns the number of stop bits set.

Note: HP E1324A is always .. TRAN:AUTCG ON
Links/unlinks the transmit and receive pacing protocol.

Returns the current transmit/receive pacing linkage.

Sets the transmit pacing protocol to XON/XOFF or none,
Retums the state of transmit pacing protocol.

Sets system calendar.

Returas current date or min | max allowable values.
Returns oldest error message in Error Gueue.

Sets the system clock.

Returns current time or min | max allowable values.

Returns SCPI version for which this istrument complies.
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Command

Description

TRIGger
:DELay < numeric value >
:DELAY? [MIN[MAX]
pIMMediate]
SLOPe INEGATIVE]
:SLOPe?
:SOURce EXTernalilMMediate| BUS|HOLD
:SQURee?

CONFigure
‘Bevicel ADd?
:Device LISt?
DeviceNUMbez?
INFormation

TALLY
:HIERarchy

ALLY
‘NUMber?
LADDress?

READ? <lJogical addr>,< register_num >
REGister
BEAD? <numeric_value| < reg_name >

‘R¥Set?
:SELect <numeric_value >

WRITe <numeric_value| < reg_name >, < data >

‘WRITe <logical_addr>, <register_num >, <data>

Sets defay between trigger and first Pacer pulse.

Returns current trigger delay or MIN|MAX allowable value,
Sets trigger source for timer/pacer.

For compatibility only. Aceepts only NEGATIVE.

Returns the string NEG.

Trigger source is GET or *TRIG.

Returns current trigger source.

Returns a list of the logical addresses in the system.
Returns information about one or all installed devices.
Returns the number of installed deviees.

Uiets the static information about the selected logical address (see
VXELSELect).

Gets the static information about all logical addresses.

(3ets the current hicrarchy configuration data for the selected logical
address (sce VXLSELect)

(Gets the current hierarchy configuration data for all logical addresses.

Gets the number of devices in the system when issued 10 a Resource
Manager.

Gets a comma separated list of all logical addresses of devices in the
system when issued to a Resource Manager.

Read the contents of the device register at register_num.

Returns the contents of the specified 16 bit register at the selected
logical address (see VXI:SELect).

Writes to the specified 16 bit register at the selected logical address
(see YXLSELeet),

Resets the device at the selected logical address (see VXI:SELect).

Specifies the logical address to be used by all subsequent commands
in the VXI subsystem.

Write data to the device register at logical_addr.

7-78 Command Quick Reference
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IEEE 488.2 Comman Commands Quick Reference

Macros

Synchronization

*DMC < name>,<cmd_data>

*EMC < enable>
EMC?
*GMOC? < name>
FLMC?

PMO

*RMC < name>

*OPC
*QPC?
WAL

Category Comrmand Title

General *IDN? Identification Query
*RST Reset Command
*I8T? Self Test Query

Instrument Status *CLS Clear Status Command
*ESE < mask> Standard Bvent Status Enable Register Command
*ESE? Standard Bvent Status Onable Query
*LISRY? Standard Event Status Register Query
*PSC <lag> Power-on Status Clear Command
*PSC? Power-on Status Clear Query
*SRE < mask> Service Request Enable Command
*SRY? Service Request Enable Query
*STH? Status Byte Register Query

Define Macro Command

Enabie Macro Command

Enable Macro Guery

Get Maero Query

Learn Macro Query

Purge all Macros Command
Remove individuat Macro Command

Operation Complete Command

Operation Complete Query
Wait-to-Continue Command
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Appendix A

Specifications

Mainframe
Specifications

Pacer(50% duty cycle): Programmable intervals: 500 nsec to 8.389 sec with 500 nsec resolution.
Accuracy:
First pulse after trigger: 0.01% of programmed time + 600 to 850 nsec.
Additional pulses: 0.01% of programmed time =50 nsec.
Number of pulses: 1 through 8388607 or continous.
Drive capability:
Vo =075V @4mA
Vuiz34V @ -4mA
Rise Time/Fall Time: 320 nsec/90 nsec.

Heal-time Clock:  Accuracy: 0.01% of elapsed time since last sset 1 sec @ 25° C.
Temperature variation: £0.01% of clapsed time since last set, over full
temperature range.

Resolution: 1 sec.
Non-volatile lifetime: 60 days without additional RAM.
Battery life: 1 year typical, NiCd battery.

Trigger Inpul:  TTL compatible, minimum pulse width 300 nsec.

Mon-vgiatile added  Non-volatile added storage is backed up by NiCd baticry. The table below shows
memory storage minimum and typical lifetimes, which varry according to the amount of memory

lifetime: instalied.

BAM (MBytes) MIN Lifetime (hours) Typical Hletime (days)
0.5 240 320
10 136 180
1.5 50 120
24 72 9

Slots: 7 B-size and 3 A-size

EMC, RF), Safety: Meets FTZ 1046/1984, CSA 5568, IEC 348, UL 1244,

Specifications A-1
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Size:

inches mm
Height without feet 6.97 177
Height with feet 7.44 189
Width 16.75 426
Depth 20.1 510
Depth with terminal blocks 22,38 509
Weight:
E130A E1381A
Net T4ke 7.8 ke
Max per modules 1.3 ke 13 ke

Power: Linc voltage: 115 or 230 Vac @ S0 10 400 Hz
Fused at; 3A @115 Vae
1.5 A @ 230 Vac
Consumption:  E1300A (empty) 27W, 52 VA
E1301A (empty) 31 W, 57 VA

Any combination of HP Serics B modules can be powered and cooled by the HP
75000 Series B mainframe, Configuration using non-HP modules (e.g., VME
modules) should be checked to assure the power consumption does not exceed
1225A0n +5V, 465 Aon +12V, and 0.95 A on -12 V supplics. The HP
75000 Series B mainframe will provide ample cooling for configurations that stay
within these Hmits.

Cooling: 80 Watts total

Note: HP Series B mainframes provide VXIbus connector P1. Modules may not
be masters or use more than 10 Watts.

Humidity: 65%0°t04°C
Operating temperature: 0°1055°C

Slorage temperature:  -40°w75°C

A-2 Specifications
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SCPI Conformance The HP E1300/1301A conforms to SCPI-1990.0
information

In documentation produced prior to June 1990, these SCPI commands are
labeled as TMSL commands.

The following tables list all the SCPI conforming, approved, and non-§CPI
commands that the HP E1300/1301A can execute. Individual commands may
not exccute without having the proper plug-in module installed in the HP
E1300/13301A. Each plug-in module manual describes the commands that apply
to that module.

SwitchboX  The following plug-in modules can be configured as switchbox modules. Refer
Configuration  to the individual plug-in User’s Manual for configuration information.

HP E1345A HP E1353A HP E1366A
HP E1346A HP E1357A HP E1367A
HP E1347A HP E1358A HP E1368A
HP E1351A HP E1361A HP Ei369A
HP E1352A HP E1364A HP E1370A

Tabla A-1. Switchbox SCPI-19920.0 Confirmed Commands

ABORI STATus
QUPStionable
ARM :CONDition?
(COUN EEVENL]?
‘ENABle
INITiate :ENABIle?
[IMMediate] “OPERation
CONTinous {CONDition?
FEVENL?
OUTPut :ENABIe
HCLTrg :ENABIe?
[:3TATe] PRESet
T Trg
[:STATez] SYSTem
BRRor?
[ROUTe] :CPON
{OPEN (LT Pe?
:OPEN? WERSIon?
CLOSe
:CLOSe? TRICGger
SCAN [:IMMediate]
SOURCce
S1.OPe
Table A-2. Switchbox Non-SCPl Commands
BISPlay [ROUTS]
‘MONitor SCAN
[:5TATe] fLIST]
CARD MODE
PORT
5YS5Tem SETling
CESeription? [[TIME]
TIMEB?

Specifivations A-3
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Multimeter Commands

A-4 Specifications
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The following tables apply to the HP E1326A and E1326B.

Table A-3. Multimeter SCPL1990.0 Confirmed Commands

ABORy [SENSe]
FLUNCtion
CALibration :FLINCtion?
ZERO ‘RESistance
AUTO :APERture
AUTO? APFRiure?
VALue RANGe
AUTO
L ONFigure :AUTO?
:FRESistance RANGe?
:RESistance :RESolution
‘TEMPerature ‘RESolution?
‘VOLTage ‘VOLTage
(AC AC
D] ‘RANGe
RANGe?
CONFigure? D)
(RANGe
FETCh? AUTO
AUTO?
FORMat RANGe?
[[DATA} :RESolution
:RESoiution?
INITiate
[[IMMediate] STATus
:QUEStionable
MEASure :CONDition?
:FRESistance? [:EVEN?
:RESistance? ‘ENABIe
TEMPerature? (ENABIle?
:VOLTage :OPERation
AC? CONBDition?
BC)? [:EVEN]?
‘ENARIe
REEAD? ‘ENABle?
:PREset
SYSTem
ERRor?
CTYPe?
VERsion?
TRIGger
(COUN
{COUN?
:DELay?
AUTO
AUTO?
:DELay?
[:IMMediate]
SOURce
SOLURce?

Table A-4. Multimeter SCP] Approved (not confirmed) Commands

[SENSe]
:RESistance
‘NPLC
NPLC?
VOLiage
NPLC
JNPLC?




Table A-5. Multimeter Non-SCPI Commands
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CAl ibration MEMory
:LFRequency ‘VME
:LFRequency? :ADDRess
:STRain :ADDDRess?
SIZE
CONFigure SEZE?
:5TRain :STATe
QUARter STATe?
‘HBENding
‘HPOisson [ROUTe]
:FBENding (FUNCtion
FPOisson
:FBPoisson SAMPle
:QFENsion {COUNt
:QCOMpression LCOUNL?
:UNSTrained SOURce
:SOURce?
DISPlay TiMer
‘MONitor TTTMer?
{CHANnel
:CHANnRe!? [SENSe}
[:STATe] ‘RiZSsitance
ESTATe]? :0COMpensated
:0COmpensated?
MEASure :5TRain
:$TRain (GFACror
QUARter? 1POISson
‘HBENding? :UNSTrained
‘HPOisson?
:FBENding? 5¥STem
:FPOisson? :CDESeription
:FBPoisson?
:(QTENsion?
:QCOMpression?
(UNSTrained?
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Counter Commands  The following tables apply to the HP E1332A 4 Chanel Counter/Totalizer and
the HP E1333A 3 Channel Universal Counter.

Table A-8. HP E1332A SCPI-1990.0 Confirmed Commands

A-8 Specifications
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ABORt READ?
CONFigure [SENSe]
FRECuency {FUNCtion
:PERIod :FREQuency
PWIDth :PHRIiod
NWIDth FREGuency
:APHRture
CONFigure? :APTRture?
FETCh? STATus
:QUEStionable
FORMat [EVENt]?
[:DATA] :CONDition?
‘ENABIe
INITiate ‘ENABIe?
[[IMMediate] :OPERation
FEVENL)?
INPut :CONDition?
‘FiL.Ter :ENABIe
[L.PASs] ENABIe?
[:8TATe] ‘PREset
[:8TATe]?
FREQuency SYSTEM
FREQuency? :ERRor?
VERSion?
MEBASure
{FREQuency? TRIGger
:PERied? [(IMMediate]
FWIDth? SOURCe
NWIDh :SOURCe?
Table A-7. HP E1332A Non-SCPI Commands
CONF[ < channel > ] [SENSef < channel > ]]
TOTatize ‘PERiod
TINTerval :NPERods
UDCount MPERiods?
TOTakize
Di5Flay :GATE
MONitor LSTAT}
CHANRel [:STATe}?
{CHANRe!? ‘POLarity
[5TATe] POLarity?
ESTATe]? EVENt
ALEVel
INPut LEVel?
380Late SLOPe
A80Late? SLOPe?
MEASure] < channel > |
AN Lerval? >
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Table A-8. HP E1333A SCPI1-1890.0 Confirmed Commands

ABORt
FETCh?

CONFigure
:FREQuency
PERiod
‘PWIDth
INWIDBth

CONFigure?

FORMat
[DATA]

INITiate
[[IMMediate]

INPut
:ATTenuation
:ATTenuation?
:COUPling
:COUPling?
Fil.Ter
[:1.PASs]

[:STAT#]
[STATe]?

:EMPedance
:IMPedance?

MEASure
:FREQuency?
PERiod?
PWIDth?
:NWIDth?

READ?

[SENSe]
:FUNCton
FRECuency
‘PERiod
:FREQuency
:APERture
:APTiRture?

STATus

:QUEStionable
AEVENI]?
CONDition?
EMNABle
‘ENABIe?

OPFERation
[EVEN]?
:CONDition?
:ENABLe
:ENABle?

:PREset

S¥YSTem
:ERRor?
:VERSion?

TRIGger

[IMMediate]
SOURCe
SOURCe?

Table A-9. HP E1333A Non-SCP! Commands

CONF| < channel > |

[SENSe[ < channel =]
‘PTiRiod

TOTalize
TNTerval ‘NPFERiods
‘RATIo :NPERiods?
:RATio
D1SPlay :NPERiods
MONisor ‘NPERiods?
{CHANRcl TiNTerval
:CHANRel? :NPERiods
[:5TATx) :NPERiods?
[:5TATe]? EVIING
LEVel
MEASure] < channei > | LEVel?
TINTerval? SLOPe
:RATio? SLOPe?
Specifications A7



D/A Converter  The following tables apply to the HP E1328A 4 Channel D/A Converter.
Commands

Table A-10. HP E1328A SCPL.1990.0 Confirmed Commands

CALibration STATus
STATe {QUEStionable
(STATe? CONDition?
FEVENt]?
SYSTem HNABle
:ERRor? ENABIL?
VERSion? :OPERation
{CONDitior?
[EVEN?
‘ENABle
ENABle?

Table A-11. HP E1328A Non-SCPI Commands

CAlLibration SOURee
VOLTage ‘VOLTage <channel >
‘CURRent ‘VOLTage <channel > 7
:CURRent < channel >
DISFlay :CURRent < channelf>?
MONitor :FUNCtion < channel > ?
(CHANnel
:CHANnel?
ESTATe]
;51 Rinz?

A-3 SpecHications
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Digital I/O Commands
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The following tables apply to the HP E1330A {Quad 8-bit Digital I/O Module,

Table A-12. HP E1330A SCPI-1950.0 Confirmed Commands

STATus
:QUEStionable :ERRor?
:CONDition? VERSion?
[EVEN(]?
‘HNABle
ENABLe?
:QOPERation
:CONDition?
[-EVEN:]?
ENABle
:ENABIe?
;PREset
Table A-13. HP E1330A Non-SCPI Commands
DiSPlay
MONitor :DIGital
[STATe] TRACe
PORT :CATalog
PORT? [DATA]
:$TRing? [[DATAL?
:DEFine
MEASure :DELete
:DHGital :CONTrol < port >
DATA < port>? POLarity
:BIT <number>"? ‘POLarity?
:BLOCK? ['VALue]
FLAG<port>? DATA <port >
[:VALue]
MIMory :BIT < number >
‘DELete TRACe
MACRo ‘HANDshake
VME ‘DELay
‘ADDRess [:MGDE]
:ADDRess? MODE}?
SIZE POLarity
SIZE? POLarity?
STATe :FLAG <port >
STATe? POLarity
‘POLarity?
‘HANDshake < port >
:DELay
[MODE]
MOoDH?
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System Instrument
Commands
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Table A-14. System Instrument SCPI-1990.0 Confirmed Commands

ABORt SYSTem
:BEHPer
INITiate EiMMediate]
[:[IMMediate] :COMMunicate
:GPIB
[SOURce] ADDRess
PULSe :ADDResg?
:COUNt :SFRial
COUNt? [RECeive]
:PERiod :BAUD
‘PHRiod? :BAUD?
:BITS
STATus :BITS?
{QUEStionable PARIty
:CONDition? [:TYPE]
[EVENt]? [‘TYPE]?
‘ENABle {CHECK
(ENABIe? CHECK?
:OPERation SBITS
{CONDition? SBITS?
FEVEN:]? TRANsmit
ENABIe AUTO
:ENABIe? AUTO?
PREset JERRor?
TIME
TRIGger TIME?
[IMMediate| DATE
SOURCce :DATE?
SOURce? VERSion?
SLOPe VX1
SEOPe? {CONFigure
-DNUMBer?
T R

Table A-15. Systemn Instrument SCPI-1991.0 Confirmed Commands

SYSTem SYSTem
:COMMunicate :COMMunicate
:SERiat :SERial
[:RECeive] "TRANsmit
PACE PACE
[:PROTocol} [:FROTocot}
[:PROTocol]? [:PROTocoi]?
THReshold WCONTT0l
STARt RTS
STARD? RES?
STOP DTR
:STOPY DTR?

Table A-16. System instrument SCPI-1992.0 Approved Commands

VX1
EBELect
CONFigure
INFormation
ALL
‘HEIRarchy
ALL
LADDzess?
NUMBer?
REGister
READ?
WERITe
RESet?




Table A-17. System Instrument Non-SCP! Commands

DIAGnostic
AU start
:AUTostart?
(CHECksum
{COMMunicate
:SERial
[:OWNer]
[:OWNer]?
:BOOT
COLD
[TWARM]
:UPLoaqd?
:DOWNload
INTerrupt
JACT
[SETup(n)
:SETup(n)?
:PRIority{n)
‘PRIority{n)?
WATT?
JSR
CALL
DRIVer
1.OAD
LISs?
DRAM
:CREate
:CREate?
:AV Ailable?
NRAM
:CREate
{CREate?
1AV Ailable?
RDISK
A REate
{CREate?
ADDRess?
PEEK
(POKE

MEMory
‘DFELete
MACRo

TRIGger
‘DELay
[:MINimum]
[MINimum]?

VXI

:CONFigure
DLADdress?
:DEVICELADA?
DLIST?
DEVICELISt?
DEVICENUMber?

:READ?

WRITe

Table A-18. Common Commands SCPI-1990.0 Confirmed

*IDN
*RST
15T
*CLS
*H5E
*1SE?
*HSR
*SRIE
*SRE?
*S1B
*PEC
*PSC?

*RCL
*SAV
*TRG
*DMC
*GMC?
*PMC
*LMC?
*EMC
FEMC?
*OPC
*OpPC?
WAL
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Appendix B

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 Systern Instrument’s error messages and their probable causes.

® Reading an Instrument’s Error Queue .........ooiiauais B-1

® ErrorTypes ... e B2

@ Start-up BError Messages ..o i B-5
Reading an Exccuting the SYST:ERR? command reads the oldest error message from the
instrument’s Error instrument’s error queue and crases that error from the error quene, The

Queue SYST:ERR? command rcturns response data in the form:

< grror number > "< ervor description string>".

Example error message; ~113,"Undefined header”

Positive error numbers are specific to an instrument, Negative error numbers
are command language-related and discussed in the next section "Error
Messages”. Command language-related errors also set a corresponding bit in the
Standard Event Status Register (refer to "Instrument Status” in Chapter 4 for
more information).

Example: Reading the Error  This program reads all errors (one error at a time, oldest to newest) from the
Queue  System Instrument’s error queuc. After reading each error, that crror is
automatically erased from the queue. When the error queue is empty, this
program returns: +0,"No error.

10 OPTION BASE 1

20 DIM Message$[256] Create array for error message
30 REPEAT Repeat next 3 lines uniil error
number =

40 QUTPUT 70800;"SYST:ERR?" Read error number & message
50 ENTER 70900;Code,Message$  Enter error number & message

60  PRINT Cede Message$ Print error number & message
70 UNTIL Code=0
80 END

Error Messages B-1
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Error Types Negative error numbers are language-related and categorized as shown below,
Positive error numbers are instrument specific and for the System Instrument
are summarized in Table B-2. For other instruments, refer to their own user’s
manual for a description of error messages.

Table B-1. Negative Error Numbers

Error Number Error Type
-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 crror means the instrument cannot understand or execute the
command, When a command error occurs, it sets the Command Error Bit
(bit 5} in the Event Siatus Register. Command errors can be caused by:

® A syniax error was detected in a received command or message. Possible
errors include a data element which violates the instrument’s listening
formats or is of the wrong type (binary, numeric, etc.) for the instrument.

# An unrccognizable command header was received. Unrecognizable
headers include incorrect SCPI headers and incorrect or unimplemented
Common Comimands.

® A Group Execute Trigger {GET) was enfered into the input buffer inside
of 2 Common Command.

Execution Errors  An execution error indicates the instrument is incapable of doing the action or
operation requested by a command. When an exccufion cerror oceurs, it sets the
Execution BError Bit (bit 4) in the Event Status Register. Execution errors can be
caused by the following:

@ A paramcter within a command is outside the Emits or inconsistent with
the capabilitics of an instrument.

# A valid command could not be executed because of an instrument failure
or other condition.

Device-Specific Errors A device-specific error indicales an instrument operation did not complete,
possibly due to an abnormal hardware or firmware condition {sef-test failure,
loss of calibration or configuration memory, etc.). When a device-specific error
oceurs, it scts the Device-Specific Error Bit (bit 3) in the Event Status Register.

Query Errors A query error indicates a problem has occurred in the instrument’s output
q p p
queuc, When a query error occurs, it sets the Query Error Bit (bit 2) in the
Event Status Register. Query errors can be cansed by the following:

@ An attempt was made to read the instrnment’s output queue when no
output was present or pending,
e Data in the ipstrument’s ouiput queuc has been lost for some reason.

B-2 Error Messages
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Table B-2. Error Messages and Causes

Error Messages and Causes

Code

Message

Cause

-101
- 102

- 103

- 104

- 108
- 1609

-113
-123

-128
-131
-138
-141
-178

-1

1560
2002
2003
2005
2101

102

2163

2165

2108

Invalid character
Syntax error

Invalid separator

Data type error

Parameter not allowed
Missing parameter

Undefined header
Numeric overflow

Numeric data not allowed
Invalid suffix

Suffix not allowed

Invalid character data
Expression data not allowed

Trigger ignored

Data out of range
Ilegal parameter value
Hurdware error
System error

Too many errors
Query interrupted

Query unterminated

{Juery deadlocked

External trigger source
afready allocated
Invalid logical address

Invalid word address

No card at logical address

Failed Device
Unable 10 combine device

Config warning, Device
driver not found

Config error 5, A24 memory
overflow

Config error 8, Inaccessible
AZ4 memory

Unrecognized character in specified parameter,
Command is missing a space or comma between
parameters

Command parameter js separated by some
character other than a comma.

The wrong data type (i.e. number, character,
string expresston) was used when specifying a
parameter.

Parameter specified in a command which does
ot require one.

No parameter specified in the command in
which a parameter is required.

Command header was incorrectly specified.

A parameter specifies a value greater than the
command allows.

A number was specified for a parameter when a
icteer is required.

Parameter suffix incorrectly specified

{e.g. SSECOND rather than .58 or .553EC).
Parameter suffix is specified when one is not
allowed.

The discrete parameter specified is not allowed
(e.g. TRIG:SOUR INT - INT is not a choice.)

A parameter other than the channel list is
enclosed in parentheses.

Trigger occurred while the Pacer is in the idle
state, or a trigget occurred from a sovrce other
than the specified source.

The parameter value specified is too farge or too
small.

The numeric valtue specified is not allowed.
Hardware error detected during power-on cycle.
Return multimeter to Hewlett-Packard for
rEpair.

If caused by *DMC, then macro memory is fulf.
The error quese is full as more than 30 errors
have occured,

Data is not read from the cutput buffer before
another command is executed.

Command which generates data not able to
finish executing due to a multimeter
configuration erorr.

Command execution cannot continug since the
mainframe’s command input, and data output
buffers are full. Clearing the instrument restores
control.

“Fvent In" signal already allocated to another
nstrument such as a Switchbox.

A valoe less than 0 or greater than 255 was
specified for togical address.

An odd address was specified for a 16 bit read or
write, Abvays use even addresses for 16 bit
{word} accesses.

A non-existent logical address was specified with
the VXLREAD? or VXLWRITE command.
VX1 device failed its self test.

Device type can not be combined into an
instrament such as a scanning voltmeter or a
switchbox.

I3 of device does not mateh list of drivers
available. Warmning only.

More A24 memory installed in the mainframe
than can be configured into the available A24
memory space.

A4 memory device overlaps memory space
rgserved by the mainframe's operating system,
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Error Messapes and Causes

Code Message Cangse
2110 Config error 10, Insufficient | Too many instruments installed for the amount
syslem memory of RAM installed in the mainframe. Cannot
configure instruments. Only the system
instrument is started.
21n Config error 11, Invalid A device’s logical address is not a multiple of 8
instrument address and the device is not part of a combined
instrument.
2113 Config ervor 13, Logical Duplicate logical addresses set or interrupt
address or IACK switch set | bypass switches set improperly. Only the system
WEORE instrument is started,
2129 Config warning, Sysfail A device was asserting SYSFAIL on the
detected backplane during startup.
2130 Conlfig error 30, Pseudo A physical device has the same logical address as
instrument logical address IBASIC (240)
unavailable
2131 Config error 32, File system nsufficient system resources to ailow the
start up failed IBASIC file system to start.
2345 Config warning, Non-volatile | NVRAM was corrupted or a cold boot was
RAM contents lost executed.
2148 Config warning, Driver RAM | Driver RAM was corrupted or a cold boot was
contents lost executed.
2202 Unexpected interrupt from A register based card interrupted when an
non-message based card interrupt service routine had not been set up.
2809 Interrupt line has not been A DIAGINT:ACT or DIAGINT:RESP

set up

command was executed before setting the
interrupt with DIAGIINT:SET.




Start-up Error
Messages

Start-up errors are most often generated just after the mainframe is powered-up
or re-booted (DIAG:BOOT command). If you have an HP E1301A, or an

HP E1300A with a terminal connected {o the Display Terminal Interface
(built-in RS-232 only), you can read these errors on the front panel or terminal,
If you have an HP E1300A and no terminal, then you must access this error
information by seading the VXL.CONF:DLIS? command over HP-1B. We
recommend that users of either model include a routine at the beginning if their
application program which checks for start-up errors before the program trys to
access individual instruments. See your Installation and Getting Started Guide

for an example program.

Tabis 8-3. Start-up Error Megsages and Warnings

Start-Up Error Messages and Warnings

system memory

11 Config error 11, Tnvalid
instrument address

13 Config error 13, Logical
address or IACK switch set
WIOng

29 Config warning, Sysfail
detected

30 Config error 3¢, Pseudo
instrument logical address
unavailable

31 Config error 32, File system
start up failed

45 Config waming, Non-volatile
RAM conients lost

48 Config warning, Driver RAM

cortents lost

Code Message Cauge

1 Failed Device VX1 device failed its self test.

2 Unable to combine device Device type ean not be combined into an
instrument such as a scanning voltmeter or a
switchbox,

3 Config waming, Device 1D of device does not match list of drivers

driver not found available. Warning ounly.

5 Config error 3, A2d memory | More AZ4 memory installed in the mainframe

averfiow than can be configured into the available A24
memory space.

3 Config error 8, Inaccessible An A24 memory device overlaps a memory

AZ4 memory space reserved by the mainframe’s operating
system.

H) Config error 10, Insufficient | Too many instruments installed for the amount

of RAM installed in the mainframe. Cannot
configure imstruments. Only the system
instrument is started.

A deviee’s logical address is not a multiple of 8
and the device is not part of a combined
instrument.

Tuplicate logical addresses set or interrupt
bypass switches set improperly. Only the system
instrument is started.

A device was asserting SYSFAIL or 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,

NVRAM was corrupted or a cold boot was
exccuted,

Diriver RAM was corrupted or a cold boot was
executed.
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Appendix C

Connecting and Configuring a

USET‘EQ this Appen@ix This appendix shows you how to configure the mainframe and a supported
terminal to operate with the Display Terminal Interface. Using the Display
Terminal Interface is discussed in Chapter 3.

® OVEIVIEW ..ttt irai i iann s iaanraeaeanerraianyan C1
@ Connccting a Terminal to the Mainframe .................. C-1
@ Configuring a Terminal for the Mainframe................. C-3
@ Configuring the Mainframe with Menus ... 0. o C-4
Overview The basic steps to configure a terminal to operate with the mainframe are:

1. Choosing the proper cable to connect the terminal to the mainframe. The
cable connects the appropriate data and control signals from the terminal
to the mainframe.

2, Configuring the terminal’s serial interface parameters to match those of
the mainframe. The terminal and mainframe can only communicate with
gach other when they are using the same data rate, data word width,
error checking scheme, and overall data frame width.

3. Using the terminal mterface menus 1o confignre mainframe’s serial
interface parameters. Once the terminal is communicating with the
mainframe, the terminal can be used to adjust (if necessary) the
mainframe’s serial interface parameters for best operation.

Connecti ng a The easicst way to connect the terminal o the mainframe is by using

i off-the-shelf cables which have been tested to work with your supported
Terminal to the
Mainframe terminal. In the following figures you will find HP cables specified {by part

number) for cach of the supported terminals, I you plan to have the mainframe
far from the terminal, you may need a custom built cable. The equivalent wiring
diagram for each cable or cable combination 1s also provided.

Connecting and Configuring a Display Terminal C-1
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Command Module
HP E1405

HF E13004/E1301A
MAINFRAME

E 3
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Command Module fo Conhnect to HP-IE
HF* E1405
HP E1300A/E1301A

MAINFRAME
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LR ; Personal Compuier or Terminal

***** - L ) wih RE-237

G Tmmmorisr
) !ﬂ%ll“lkil ki ”EE

EL I N 5 B I

S I LTI LR TR
EDLJI_EQ_JE_?I_EL_ELJWE

R5-232 cable
HF 2354726

To Connect to a 25 Pin RS-Z232 Lonnector

Command Module
HP E£1405

HE 13004813014
BAINFRAME

Persenal Cormpuier or Terminal
7 with RS-231
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libi\ B O3F 81 BE 81 5:
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Q

He 245424
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:{Y‘ HP 245420

Ta Connect to a § Pin R5232 Connaclor

To Build Yowr Own RE~230 Compuater Gables
VX {9 pin) 4 pin 25 pin
S -7 RIS 4
RxD 2 3 TXD 2
XD 3 2 RTD 3
OTh 4 § DSR &
GHD S L CND 7
bsk 6 4 4 20
RT3 7 1 &
Cis 8 -—— L & 5
WG . ‘ a ok
N wiring dingram

E14454 figl-ig
Figure C-1 Connecting a Terminal to the Mainframe

C-2 Connecting and Configuring a Display Terminal
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Co ﬁfig!ﬂ' iﬂg a We'll first set the terminal’s serial communication parameters to match the
Terminal for the mainframe’s default settings. If the mainframe is new and its factory defauit
Mainframe values are still set, the terminal will be ready to use. If the settings have been

changed and you don’t know what they are (HP E1300 with no front panel}, you
will restore them to their default values.

Starting with Default  The mainframe leaves the factory with these default serial communication
Mainframe Seiltings  scitings:

Baud rate; 9600

Data word width; 8 bits

Parity type; NONE

Parity checking; OFF

Mumber of stop bits; 1

Pacing; XON (for both reccive and transmit)
DTR and RTS ON (signal level high)

& & 2 & % & @

If your mainframe is new, or you know these default settings are still in effect
you can go on to “Configuring the Terminal”. If you are unsure of the current
settings, continue on with the following section “Restoring the Defauit
Configuration”,

Restoring the Default  There is an casy way to restore the factory default settings. While the mainframe
Configuration is performing its power-up self-test, the built-in serial interface always uses the

factory default settings listed above. With your terminal set to the default
settings, turn on the mainframe. While the mainframe is “Testing ROM?”, press
and hold the CTRL key and press the R key. The mainframe will reset its stored
serial communication settings to the factory default values. It is important that
you press CTRE-R during the “Testing ROM?” portion of the self-test. The
terminal should now display "Select an instrument”.

Note Restoring the default serial communication settings also clears both the User
and Systcm non-volatile RAM areas.

Configuring the  Using your terminal owner’s manual, set the terminal’s communication
Terminal parameters to the values shown in the list above. For DTR and RTS, set your

terminal to D'TR or Hardwarce handshake OFF. In addition, make sure your
terminal is configured to “Transmit Functions” or “Transmit Codes”. This
means that when you press one of the editing keys (e.g. right arrow key) the
terminal will send to the mainframe, the code which corresponds to the key. If
this not set propetly, the cursor will appear to respond to the keys, but the
mainframe will not know that you moved the cursor.

Connecting and Configuring a Display Terminal C-3
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Trying it

Turn on the mainframe while watching the terminal’s display. After the
mainframe finishes its self-test, the terminal should display "Select an
instrument”. If not, the mainframe’s communication parameters are not set to
the default values. Go back to “Restoring the Default Configuration”.

Configuring the
Mainframe with
Menus

Adfter you have your terminal communicating with your mainframe at the defanit
settings you may want to change to settings which are better for your installation.
You can make these changes to the serial interface configuration using the
Display Terminal Interface menus. Several of the changes you can make using
the menus will cause communication between the terminal and mainframe to be
fost. You wil! have to match each change in the mainframe configuration with a
corresponding change in your terminal’s configuration. Use the following
procedure:

1. Change the mainframe configuration (see the menu example on
page C-53).

2. Change the terminal’s configuration to match the change from siep one.
Repeat steps one and two for each desired configuration change.

Any changes you make to the mainframe configuration are only temporary (lost
when power is removed) until you put them into non-volatile storage, To store
the current configuration, follow the mene example on page C-6.

C-4 Connecling and Configuring a Display Terminal
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s
How to Use the Serial Interface Menus
SYSTEN _B:
SYSTER_B:
E
|
Press READ to find out Press SET {0 change
the current setting the current setling
\ SYSTEM _8:
Each SET Menu wilt have
two o7 more choices
SYSTEM B SYSTEM 8: /
Enter card number
E | |
Enter Card Number press Heturn |
{0 for built-in, 1-7 for a plug-in} 1
+ +
SYSTEN #8:
Enter card number
SYSTEM_B:
+9688 ,
_ ~-Read the BAUD rate
Enter Card Number press Return
{0 for built-in, 1-7 for a plug-in)
The setting is now in volatile RAM storeage.
See the “How to Store Interface Settings”
Menu Chart for nonwvolatile storage which
maimains settings through power cycles,
A A

www.valuetronics.com
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How to Store the Serial Interface Configuration

SYSTEM_9:

EYSTEM_ B!

o

SY¥STEM 8-
Enter card nusmber

'
Enter Card Number press Return. Card Number 0 for
built-in stores settings into non_volatile RAM. Card
Number 1-7 for HP £1324A stores settings into its on-
board EEROM)

C-8
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Appendix DD

Using The DC Power Option

Chapter Contents This chapter describes the HP E1300A/E1301A Mainframe DC Power Option
and Purpase (E1300A Option 008; HP Part Number E1300-80008). This chapter contains the
following sections:

® DC Power Option Description ......o.vuvviiiiiiiena.. D-1

# Connecting the Battery to the DC Power Option .......... -2

# DC Power Opiion Operalion .....o.ooviiiiiiiiiiiiana. D2

& Powerdown Operation .......ooiv et iiiiiiiiiierninians -2

& DC Power Option Trickle Charge Carrents ............... D-3

# DC Power Option Specifications ...........oooviviniann D-3

@ Selecting the Trickle Charge Current/Latched Operation ... D-4

BC Power Option The DC Power Option allows you to operate the mainframe from an externally

Dese Yipii@ n connected battery without AC power connected. It also operates the mainframe
if AC power goes below the operating level. The length of operation using
battery power depends on the type of battery used. Transfer from AC to DC or
DC to AC is transparent (i.e., bumpless transfer).

When operating with AC power (i.¢., normal operation), the DC Power Option
provides four selectable trickle charge currents for the externally connected
battery (see “DC Power Option Trickle Charge Currents” section below).

The DC Power Option is circuit breaker protected from over-current,
over-voltage, and reverse polarity inputs (see Figure 6-1 for circuit breaker
location and scttings). The circuit breaker is a magnetic breaker that cannot
“held set” while faults are present,

Using The DT Power Option D-1
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Connecting the

Battery to the DC
Power Option

Warning

See Figure D-1 to connect the battery to the DC Power Option. Observe the
correct battery polarity when connecting the battery.

To prevent possible electric shock hazard during battery operation,
connect the HP E1300/E1301 Mainframe’s chassis terminal to earth
ground. i the ac power cord remaing connected 1o the mainframe and
is plugged into an ac power receptacle with a reliable earth ground, no
additional connection is reguired.

DC Power Option
Operation

Mainframe operation with AC power always takes precedence over DC power
operation. With the mainframe at full power load, the power option switches to
DC power if the AC power line voltage goes below 90 Vac or 180 Vac. Thig is
for a mainframe power line voltage setfting of 115 Vac or 230 Vac, respectively.
f there is sufficient AC power to operate the mainframe at a given power load,
the power option switches back to AT powcer operation. With the mainframe at
full power load, AC operation starts at 100 V or 200 V, respectively. The above
voltage values are lower with lighter mainframe power loads.

Powerdown
Operation

The mainframe has two different selectable powerdown operations when
operating on DC power: Non Latched or Latched. The factory sets the option to
the “Non Latched” operation. Refer to the “Selecting the Trickle Charge
Current and Latched Switches” section in this chapter to select the “Latched"
operation, if needed. The following cxplains the two different operations.

1. Non Latched Operation - I the DC Power Option deteets a low DC
voltage (below 10 Vdc), the mainframe turns off, If the DC voltage
returns to a normal level (11 Vde to 30 Vdc), the mainframe turns on
again.

2. Latched Operation - If the DU Power Option detects a low DC voltage
(below 10 Vdc), the mainframe turns off. To turs the mamframe on, set
the DC voltage to a normal level (11 Vde 1o 30 Vde) and then cycle the
mainframe's power switch off and on.

D-2  Using The DC Power Option
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HP E13008/E13014A

MAINFRAME
kol O
[o] o]
. £ 5 | o]
) O
BREAKER SWITCH
fel <
— .
" -1
[s] Q
B ) -~
/
o - el
BREAKER SWITCH N e T
OPERATING POSITION ~ e mEONNECT TG EARTH GROUND

BATTERY
CONKECTGR ol
ol

Fi

NEGITIVE
TERMINAL

POETWVE
TERMINAL SATTERY f
¥

|-GagC G2

gure D-1. Connecting the External Battery

DT Power Option
Trickle Charge
Currents

The trickle charge currents are 0 maA, 50 mA, 100 mA, and 200 mA. The trickle
charge keeps the battery from seif-discharging when vot in use. Refer to the
“Selecting the Trickle Charge Current and Latched Switches” section below 1o
select the different trickle charge currents. The factory sets the trickle charpe
current to 0 mA.

DC Power Option
Specifications

www.valuetronics.com

DC Voltage Range: Operating 10 Vdc to Overprotection trip (30 Vdc)

DC Current: 20A maximum at approximately 10 Vde

DC Starting Surge Current: 20A at approximately 12 Vde for 100 msec (1/2 at
24 Vdc)

AC Voltage Range: same as HP E1300/E1301 Mainframe

Using The DC Power Option D-3



Selecting the
Trickle Charge
Current and
Lalched Swiiches

/’

1 ¢ Remove handle/rear cover screws and top cover

WARNING
Remove AC power before
removing the top cover

Tools Reguired
#1 Pozidriv screwdriver
#TX10 Torx driver

e

...........................................

Za Set the trickle charge/latched switches

1)

— ey

0 ma

NCN LATCHED 260 mA 100 mA 50 ma
LATCHED LATEHED], [ 7 LATCHED LATCHED ‘"(ibk% 1 LATCHED ”m !
J Y 1
. SRS i
e 200 2C0mA n i
nocen T g 20CmA Giall ™ *g? O = Za0ma '"E];_\?_] 7
NS : ' I S - R S - e @
10 |, 1 omaf @ Toosea | ooma | Lﬁ?ﬁ st Ni_q )%

50mA | soma | @ ¢ soma | B¢ oA 5{) ) somes |1 73 If)j

USE A PENCIL TG SEY THE SWITCHES TO THE
APPROPRIATE POSITIONS, AS SHOWN ABOVL

Figure D-2. Selecting Battery Options

D-4  Using The DC Power Option
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About this Appendix

| endmg Binary RS-23

Appendix E

This appendix describes the procedure for sending pure binary data over an
RS-232 interface. The formatting described is used in the
DIAG:DOWN:CHEC:MADD, DIAG:DOWN:.CHEC:SADD, and
DIAG:DRIV:LOAD:CHEC commands. this appendix contains the following
main sections.

@ Aboutthis Appendix ... il E-1
#® Formatting Binary Data for RS-232 Transmission ........... E1
® Sending BinaryDataOver RS-232...... it E-2

Formatting Binary
Data for RS-232
Transmission

www.valuetronics.com

The most straightforward way to send 2 block of data is to 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 as is., It must be converted into a format that will not conflict with the
special characters that the RS-232 interface recognizes. This is done by seading
only one half byte (a nibble) at a time. To prevent this nibble from being
confused with a special character, bit 7 of the nibble is set to one. This gives all
data bytes in the block values greater than 127 so they are not confused with
ASCII characters. It also doubles the size of the file to be sent and the
transmission time for the file, Since a transmission error that required
retransmission 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
Correction Code Data

The error correction code is based on the nibble of data sent. The casiest way to
implement this code is to use table E-1. It is indexed based on the value of the
nibble to send out, so there are 16 elements to the table.

Sending Binary Data Over R5-232 E-1



Table E-1. Correction Codes for RE-232 Transmission

EData Value Correction Code  Byte in Hex Byte in Decimal

0 0 80n 128

1 7 Fln 241

2 6 E2p 226

3 1 93n 147

4 5 D4y 212

3 2 Adp 165

6 3 Boy 182

7 4 Ch 199

8 3 By 184

9 4 Cop 201

10 5 DAp 218

11 2 ABp 171

12 6 ECh 236

i3 i 9D 157

14 O 3Ep 142

15 7 FFp 255
S@E’!ﬂiﬁg Binary The RS-232 interface differs from the HP-IB interface in that there is no device
Data Over RS-232 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.

Setting Up the  There arc two commands (SI - Select and Instrument and SA - Select Address)
Mainframe  that can be used at the "Select an Instrument” interface. The "Select an

Instrument” interface can always be reached by 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 a carriage
refurn, All output after this command will be directed to/from the System
Instrument until another < CTRL-D > is received. The following sequence will
make sure that the mainframe is sct up and ready.

1. Send < CTRL-D > (ASCH 4) to get to the "Select and Instrument”
interface,

2. Send "ST UNKNOWN" and a carriage return to insure that the terminal
is set to dumb terminal mode.

E-2 Sending Binary Data Over BS-232
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NOTE
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3. Send "SI SYSTEM" and a carriage return to get the attention of the
System Instrument.

4.Send < CTRL-C> to clear the system.

5.8end "*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 IEEE 488.2 arbitrary block header. This block header can be gither
definite or indefinite. The advantage of using an indefinite block header is that
you do not need to know the length of the data block. The indefinite block
feader is #0. With the DIAG:-DOWN:CHEC command an indefinite block is
terminated with the "!" character followed by a carriage return. The "!" character
is not considered part of the block. A definite block only requires the ASCH
carriage return character as terminator. The definite block starts with #, This is
foltowed by a single digit that shows the number of digits in the length field,
which is followed by the actual length of the block, not counting the header. For
instance, a block of 1000 bytes would have a definite block header of #41000.
Due to the formatting required, the size of the block when using the
DIAG:DOWN:CHEC command is twice the length of the data in bytes.

Once the block header has been sent, the actual data is sent. Since the buffer
size of the System Instrument RS-232 Interface is limited to 79 bytes, the buffer
must be flushed (passed to an instrument parser) before it reaches 79 bytes. This
can be done by sending a cartiage return. The first carriage return should be
incladed in the binary file after the buffer header. Sending it before this would
result in the parser determining that there are not enough parameters and
producing an error condition. Once transmission of the actual data begins, a
carriage return should be included after every 78 bytes.

The carriage returns are not considered part of the block count.

After the last byte of data, there must be a carriage return to terminate the
transmission for a definite block or a "I and carriage return for an indefinite
block.

Sending Binary Data Over AS-232 E-3
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3-Channel Universal Counter

Menu (front panel), 2-26 -2-27

Menu (terminal interface}, 3-38 - 3-39
4-Channel Counter/Totalizer

Menu {front panel), 2-24 -2-25

Menu (terminal interface), 3-36 - 3-37
4-Channel I¢/A Converter

Menu (front panel), 2-21

Menu (terminal interface), 3-33
5 172 Digit Multimeter

Mena (front panel), 2-20

Menu (terminal interface), 3-32
60-second menu tutorial

front panel, 2-2

terminal interface, 3-3
PRIVerLOAD, 7-17
DRIVer LOAD:CHECked, 7-17

A

Abbrevigted Commands, 7-2
ABOR1 subsystem, 74
Allocating a user memory segment, 4-7

B

Back Space key

terminal inlerface, 3-15
Back Space key (front panei), 2-11
BEEPer:IMMediate, 7-33
BOOT

0L, 7-6

SWARM, 7.7

c

Cable

R§-232, 5-1
Caps Lock key

ferminal interface, 3-15
Caps Lock key (front pangl), 2-11
Changing the primary ¥P-1B address, 4-3
Clear-to-end key

terminai interface, 3-15
Clear-to-end key (front panel), 2-11
Clearing Standard Operation Event Regisier Bits, 6-9
Clearing status, 6-10
Close channels
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terminal interface, 3-8
Close channels (front panel), 2-5
Command

ot

Abbreviated, 7-2
Implied, 7-2
Linking, 7-3
Separator, 7-2
Fypes, T-1
Command Errors, B-2
Command Quick Reference, 7-75
Command Reference, SCPI
ABOR{ subsystem, 7-4
Common Commands, 7-63
DIAGnostic subsystem, 7-5 - 7-28
INITiate subsysiem, 7-29
INIate:IMMediate, 7-29
SOURce subsystem, 7-30 - 7-31
SOURce:PULSe: COUNt, 7-30
SQURce: PULSe:COUNe?, 7-30
SOURce:PULSe:PERIod, 7-31
SOURce:PULSe:PERiod?, 7-31
STATus subsystem, 7-32-7-34
SYSTem subsystem, 7-35 - 7-50
SYSTem:BEER:. IMMidiate, 7-35
SYSTem:COMMunicate: GPIB:ADDRess, 736
TRIGger subsystem, 7-51-7-53
TRIGger:DELay, 7-51
TRICGger:IMMediate, 7-52
TRIGgen3L.0OPe, 7-52
TRIGgen:SLOPe?, 7-52
TRIGger3OURce, 7-52
TRIGger:5OURee?, 7-53
VXI subsystem, 7-54 - 7-64
Commands
executing (front panel}, 2-9
execuling (lerminal interface), 3-13
terminai interface, 3-19
Common Command Format, 7-1
Common Command reference, 7-65
Common Command reference, alf instruments
*CLS, 7-66
*HSE, 766
*ESE?, 7-67
*EERY, 707
*DN?, 7-68
*LRN?, 7-68
*QPC, 7-69
*OPC?, 769
*PEC, 768
*PECT, 769
*RCL, 7-70
*RET, 7-70
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*SAV, 7-70

*SRE, 7-70 D

*SRE?, 7-71

*STB?, 7-71 Data memory, mainframe, 4-6

*TRG, 7-71 DATE, 7-48

:lST?, 7-11 SYST:DATE, 7-48

WAI 7-71 ‘ ] SYST:DATE?, 749
Common Commands functional groupings, 7-65 Date, reading or setting, 1-5
COMMunicate:GPIB DATE?, 7-49 ’

:ADDRCSS,? 7-36 DC Power Option, D-1-D-4

:ADpRcss., 7~;’s6 Connecting Battery, D-2
COMMunicate:SERIalf0] Operation, D-2

.OWNer, 7-7 :

Power Down Operation, D-2
‘OW‘?"““?’ 78 . Selecting the Latched switches, D-4

COMMuricate:SERial[n] Trickle Charge Currents, D-3
(CONTrotDTR, 7-37 DC Power Option Description, D-1
:CONTrok DTR?, 7-38 DC Power Option Operation, D-2

:CONTroE:RT‘S;, 7-38 DC Power Option Specifications, D-3
FCONTrolRTS?, 7-39 DC Power Option Trickle Charge Currents, D-3
RECeive: BAUD, 7-39 Selecting, D-4

:REC°}V63BAIID?’ 7-39 DCIL (device clear), 7-73

:RECC}VEIBXTS, 7-40 Definition, instrument, 1-3

RECeive: BITS?, 7-40 DiiLay, 7-51

RECeive: PACE:PROTocol, 7-41 TRIG:DFELay, 7-51
RECeive:PACE:PROTocol?, 7-41 TRIG:DELay?, 7-51

‘RECeive:PACE THReshold:STARL, 7-42 DELay?, 7-51

‘RECeive: PACE: THReshold:STARt?, 7-42
‘RECeive: PACE THReshold:STOP, 743
:RECeive: PACETHReshold:STOP?, 7-43

Delete key
terminal interface, 3-14
Delete key (front panel), 2-11

‘RECeive:PARily: CHECk, 7-44 Description
RECeive: PARity: CHECk?, 7-44 DC Power Option, -1
RECeive: PARity- TYPE, 7-44 - 745 Device clear (DCL), 7-73
RECeive:PARIty[-TYPE?], 7-46 Device Ditver
5REC€{"‘31SBITS> 7-46 manual download over HP-IB, 5-11
ZR,EC“VESBITS?’ 747 manual download over RS-232, 5-11
:STORe, 7-8 preparing memory for download, 5-10
TRANsmit: AUTQ, 7-47 Device driver RAM, 5-3
TRANsmitAUTO?, 747 Dovice Drivers
TRANsmit: PACE:PROTocol, 7-48 checking status, 5-9
"TRANsmit:PACE:PROToco?, 748 Disks, 5.1
(EOM_M“W@[.‘:SERWIEFE e 736 download program configuration, 5-4
Condition register, reading, 6-8 downloading in HP-TH systems with HP BASIC, 5-8
CONFigure downloading in FP-1B systems with IBASIC, 5-7
:DLADdress?, 7-54 downloading in MS-DOS systems, 5-6
:DNUMber?, 7-56 downloading multiple drivers, 3-9

HIERarchy: ALL?, 7-58
HIFRarchy?, 7-57
JINFormation:ALL?Z, 7-60

editing the configuration file, 5-4
memory configuration, 5-3
Device-Specific Errors, B-2

:INFormation?, 7-58-7.59 DIAGnostic subsystem, 7-5 - 7-28

‘NUMBer?, 7-60 DIAG:BOOT:COLD, 7-6
CONFigure:DLISL?, 7-55 DIAG:BOOT:WARM, 7-7
Configuring a Terminal, C-1.C-5 DIAG:COMM:SER[0:OWN, 7-7
Connecting a terminal, C-1-C-5 DIAG:COMM:SER[0}OWN?, 7-8
Connecting Battery to IDC Power Option, D-2 DIAG:COMM:SER[n]:STOR, 7-8
Control keys, menu (terminal interface), 3-14 DIAG:DOWN:CHEC:SADD, 7-11-7-12

DIAG:DOWN:CHEC[MADD], 7-9 - 7-10
DIAGDOWNSADD, 7-14
DIAG:DOWN[MADD], 7-13
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DIAG:DRAM:AVA?, 7-15
DIAG:DRAM:CRE, 7-16
DIAG:DRIVer:LOAD, 7-17
DIAG:DRIVer:LOAD:CHEC, 7-17
DIAGINT:-ACT, 7-19
DIAG:INT:PRI[n], 7-21
DIAGINT:PRIn]?, 7-21
DIAG:INT:RESP?, 7-22
DIAGINT:SET[n], 7-19
DIAG:INT:SET[n}?, 7-20
DIAG:NRAM:ADDR?, 7-23
DIAG:NRAM:CRE, 7-23
DIAG:NRAM:CRE?, 7-24
DIAG:PEEK?, 7-24
DIAGPOKE, 7-25
DIAG:RDIS:ADD?, 7-25
DIAG:RDIS:CRE, 7-26
DIAG:RDIS:CRE?, 7-26
DIAGUPL:SADD?, 728
DIAGUPLMADD]?, 7-27
DRIV:LIST:ROM?, 7-18
DRIV:LIST?, 7-18
DIAGnosticDRIVerLIST:RAM?, 7-18
DIAGnosticDRIVer:LIST:ROM?, 7-18
DIAGnosticDRIVer:LIST?, 7.18
Display
instrument information {terminal interface), 3-5
control/editing keys {front panel), 2-10
instrument information (front panet), 2-3
instrument logical addresses (front panel), 2-3
instrument logical addresses (terminal interface), 3-5
module type & description {front panel), 2-5
module type & description (ferm. interface), 3-8
DOWNIoad
:CHECked:SADDress, 7-11-7-12
CHECked[:MADDress], 7-9-7-10
SADDress, 7-14
[MADDress], 7-13
Download program, 5-4
DOWNIcad, using, 4-9
Downloading device drivers
checking status, 5-9
hardware hamdshake, 5-12
in HP-H3 systems with P BASIC, 5.8
in HP-1B systems with IBASIC, 5.7
in M5-DOS systems, 5-6
manually over HFP-IB, 5-11
manually over 15-232, 5-11
manually using kardware handshake, 5-13
manually using sofiware handshake, 5-14
mutltiple device drivers, 5-9
pacing data, 5-12
preparing memory, 5-10
software handshake, 5-12
DRAM, 5-3
AV Allablie?, 7-15
:CREate, 7-16
{CREate?, 7-16
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Privers
listing, 7-18

E

Editing
YXIDLD.CFG, 5-4
Editing keys
front panel, 2-10
Editing keys (terminal interface), 3-14
Editing:the configuration file, 5-4
Frror
messages, reading, 3-12
messages, reading (front panel), 2-8
SYST:ERR?, 7-49
Error Messages, B-1-B-6
Error Queue reading, B-1
Error Types, B-2
FRRor?, 7-49
Errors
Command, B-2
Device-Specific, B-2
Execution, B-2
Query, B2
Example

Storing and retrieving data from mainframe memory, 4-7

Allocating an NRAM segment, 4-8
Continuous pacer out signal, 4-2
interrupting when an crror oceurs, 6-11
Pacing an externai scanner, 4-2
reading the date, 1-5
reading the time, 1-5
setting the date, 1-5
setting the time, 1-3
Synchronizing an internal instrument to an external
instrument, 4-4
synchronizing computers using *OPC, 6-13
synchronizing computers using *OPC?, 6-12
Synchronizing internal/external instruments and the
compuler, 4-4
Using the Operation Status Group Registers, 6.9
Using UPLoad andd DOWNIpad, 4-10
Fxample: Reading Error Queue, B-1
Executing commands (front panel), 2-9
Executing commands (terminal interface), 3-13
Execution Errors, B-2
External computer, inferrupting, 6-10
External computer/instruments, synchronizing, 6-12
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F

Files: VXIDLD.CFG, 5-4
Format
Common Command, 7-1
SCPI Command, 7-1
Front panel
features, 2-1
menu tutorial, 2-2
menus, 2-2

G

GUT (group execute trigger), 7-72
Gotolocal (GTL), 7-72

Group execute trigger (GET), 7-72
GTL {(go tolocal), 7-72

i

Hints, programming, 6-1
Howto

Interface clear (IFC), 7-72
Internai/external instruments, synchronizing, 4-3
INTerrupt

:ACTivate, 7-19

:PRIority[n], 7-21

PRIority[n]?, 7-21

‘RESPonse?, 7-22

:SETupn], 7-19

:SETup{n}?, 7-20
Interrupting external computer, 6-10
Introductory programming examples, 1-4

K

Key descriptions (front panel}, 2-10
Key descriptions, General, 3-14
Keys
editing (termninal interface}, 3-14
menu (front panel), 2-10
menu (terminal interface), 3-14
menu control (terminal interface), 3-14

L

display insirument information (front panel}, 2-3
display instrument information (terminal interface), 3-5
display instrument ladd (terminal interface), 3-5
-display instrument ladd(front paned), 2-3

reset {reboot) the mainframe (front panel), 2-3

reset {reboot) the mainframe (terminal interface), 3-5

Left arrow key
terminal interface, 3-14
Left arrow key (front panel), 2-10
Linking Commands, 7-3
LLO (local lockout), 7-73

set or read the system HP-IB address, 3-5

set or read the system HP-IB address (front panel), 2-3

HP-IB message reference, 7-72

IBASIC, Users Note, 4-7
IFC (interface clear), 7-72
IMMediate
BEEPIMM, 7-35
INTT:IMM, 7.29
TRIGIMM, 7-52
Implied Commands, 7-2
In case of difficaity
ferminal interface, 3-23
Int case of difficuity {(front panel), 2-12
INTTiate subsystem, 7-29
Instrument
Controt Keys {{ront panel), 2-11
Controt Keys (terminal interface), 3-15
definition, 1.3
logical addresses, 1-4
menus (front panel}, 2-13
menus (terminal interface), 3-25
menus, using, 3-8
menus, using (front panel), 2-5
Instrument secondary addresses, 1-4
Instruinents, synchronizing, 4-3
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Local lockout (LLO), 7-73

Logical addresses
displaying (front panel), 2-3
displaying (terminal interface), 3-5
instrament, 1-4

M

Mainframe
data memary, 4-6
description, 1-1
remory, optional, 1-1
Maiaframe Options
DC Power, D-1-D-4
Memory
device driver RAM, 5-3
Memory, mainframe, 4-6
Menu
using a terminal without, 3-21
Menn (froni panel}
3-Channcl Universal Counter, 2-26 - 2-27
4.Channel Counter/Totalizer, 2-24 - 2-25
uad 8-Bit Digital Input/Output, 2-22
4-Channel D/A Converter, 2-21
5 172 Digit Maltimeter, 2-20
instrument (front panel), 2-13
keys, 2-10
Seanning Voltmeter, 2-18 - 2-19



Switchbox, 2-16
System Instrument, 2-14 - 2-15
tutorial, 2-2

Menu (terminal interface)
3-Channel Universal Counter, 3-38 - 3-39
4-Channel Counter/Totalizer, 3-36 - 3.37
Quad 8-8it Digital Input/Qutput, 3-34
4-.Channel D/A Converter, 3-33
5 1/2 Digit Multimeter, 3-32
control keys, 3-14
instrument, 3-25
keys, 3-14
Scanning Yoltmeter, 3-30 - 3-31
Switchbox, 3-28
System Instrument, 3-26 - 3-27
tutorial, 3-3

Mode, monitor, 3-11

Mode, monitor {front panel), 2-8

Modules, unassigned, 1-4

Monitor
a Switchbox (front panel), 2-5
a Switchbox (terminal interface), 3-8
mode, 3-11
mode (front panel), 2-8

Multiple device drivers, 5-9

N

Non-volatile user memory, 4-7
NRAM, 5-5
:ADDRess?, 7-23
:{CRYate, 7-23
:CREate?, 7-24
address, 4.7
allocating a segment, 4-7
locating the segment, 4-7
user non-volatile memory, 4-7

O

Open and cluse channels

terminal interface, 3-8
Open and close channels (front panel), 2-3
OPERation

:CONDition?, 7-32

‘ENABle, 7-32

:ENABIe?, 7-33

[EVEN]?, 7-33

DC Power Option, T)-2
Optional mainframe memory, 1-1
Options

DC Power, 13-1 -4
Other Terminals, non-supported, 3-19
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P

Pacer, using, 4-1
Pacing data for manual download, 5-12
PEEK?, 7-24
POKE, 7-23
Power Down Gperation, D-2
Powerdown Operation

DC Power Option, D-2
PRESet, 7-34
Primary HP-IB address, changing, 4-3
Programming examples, introductory, 1-4
Programuming hints, 6-1
PULSe

:COUNt, 7-30

:COUNL?, 7-30

‘PERiod, 7-31

:PERiod?, 7-31

G

Quad 8-Bit Digital Input/Output
Menu (front panel), 2.22
Menu (terminal interface), 3-34

Query Errors, B-2

QUEStionable, 7-34

Quick Reference, Command, 7-75

R

RDISK, 3-5
:ADDress?, 7-25

:CRYate, 7-26

:CREate?, 7-26
READ?, 7-60
Reading

error messages {front panel), 2-8

error messages (terminal interface), 3-12

the Condition register, 6-8

the Status Byte register, 6-4

the system HP-IB address, 3-5

the system HP-IB address (front panely, 2-3
Reading Instrument’s Error Queue, B-1
Reading the date, 1-3
Reading the time, 1-3
Readings

retrieving from mainframe memory, 4-7

storing in mainframe memory, 4-7
Reboot the mainframe

terminal Interface, 3.5
REeboot the mainframe (front panel), 2.3
Reference, Common Commands, 7-65
register

READ?, 7-61

TWRITe?, 7-62

YXIREAD?Y, 7-60
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VXLWRIT, 764 SOURce subsystem, 7-30-7-31

Register, Status Byte, 64 S01UJRee, TRIG:SOUR, 7-52
Remote (HP-IB message), 7-74 50URce?, TRIG:SOUR?, 7-53
Reset Specifications

(reboot) the mainframe (front panel), 2-3 DC Power Option, D3

(reboot) the mainframe (terminal interface), 3-5 SPOLL {serial poll), 7-74

a switch rmodule (front panel), 2-5 ST, terminal interface command, 3-20

a switch module (terminal interface), 3-8 Standard Commands for Programmable Instruments,
Retrieving data from mainframe memory, 4-7 3CPL, 74
Right arrow key Standard Event Status bits, unmasking, 6-6

termiinal interface, 3-14 Standard Bvent Status Register, 6-6
RS8-232 Cable, 5-1 reading, 6-7

Standard Event Status Register (table), 6-6
g Standard Operation Status Group

Comdition register, 6-7

Condition register (1able), 6-8
Status Byte register, 6-3 -6-4
Status Byte Register, reading, 6-4
5TATus subsystem, 7-32-7-34

STAT:QPER:COND?, 7-32

Voltmeter Menu (front panel), 2-18 - 2-19 STAT:OPER:ENAB, 7-32

Voltmeter Menu (terminal interface), 3-30 - 3.31 STAT:OPER:ENAB?, 7-33
SCPT Commands, 7-1 STAT:OPER[:EVENY?, 733
STAT.PRES, 734
STAT:QUES, 7-34

SA, terminal interface command, 3-21
Sean channels

(front panel), 2-5

Switchbox, terminal interface, 3-8
Scanning

Format, 7-1
Reference, 7-4

SDC (selected device clear), 7-73 Status system structure, 6-2
Secondary addresses, instrument, 1-4 Slatus, clearing, 6-10
SElect, 7-63 Status, system structure, 6-2
Select Address command (terminal interface), 3-21 ﬁioring and retrieving data from mainframe memory, 4-7
Select Instrument command (terminal interface), 3-21 Subsystem
SELect?, 7-63 ABORT, 7-4
Selected device clear (SDC), 7-73 I-)IAGUOSUC, 7-5-7-28
Selecting INIT:atc, 7-29
instruments, without menus, 321 foU}}CQ, 7-30-7.31
the Switchbox (front panel), 2-5 S{E f}'f‘US, 732734
the Switchbox (terminal interface), 3-8 8Y5Tem, 7-35-7-50
Selecting the Latched Switches, D-4 TRIGger, 7-51-7-53
DC Power Option, -4 _ VEL 754764
Selecting the Trickle Charge Currents, D-4 Swiichbox
DC Power Option, -4 close channels (front panel), 2-5
Separator close channels (terminal interface), 3-8

Command, 7-2 d%splay module type & descr?pt@an {front Pane!?, 2-5
Serial poll (SPOLL), 7-74 display module type & de_scnpuorz (term. interface), 3-8
Menu (front panel), 2-16
Menu (terminat interface), 3-28
monitoring (front panel), 2-5
monitoring (terminal interface), 3-8
open and close channels (front panel), 2-5
open and dlose channels (terminal iterface), 3-8
scan channels (from panel), 2-5

Service request
enable register, 6-5
Service request enable register, 6-5
clearing, 6-5
Set or read the system HP-TH address
terminal interface, 3-3
Set or read the system HP-18 address (front panel), 2-3 ‘ R i)
Setting the date, 1-5 scan chanpcl&; (termunal interface), 3-8
Setting the time, 1-5 selecting (front panel), 2-3
Shift key sck:c_tipg (ierminal interface), 3-8
terminal interface, 3-15 Synchronizing _
Shift key (front panel), 2-11 internal/fexternal instruments, 4-3

SI, terminal interface command, 3-21 Synchronizing external computer/instruments, 6-12

SLOPe, TRIGger:SLOPe, 7-52 Syntax, Variable Command, 7-2
SLOPe?, TRIGgerSLOPe?, 7.52 System Instrument, 7-1
index-8
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Menu (front panel), 2-14-2-15
Menu (terminal interface), 3-26 - 3-27
System Instrument menu, 3-5
System Instrument menu (front panel), 2-3
S$YSTem subsystem, 7-35 - 7-50
SYST:COMM:GPIB:ADDR?, 7-36

SYST:COMM:SER[n] ' REC:PARTYPE, 7-44 -7-45

SYST:COMM:SER[n].CONT:DTIR, 7-37
SYST:COMM:SER[n:CONT:DTR?, 7-38
SYST:COMM:SER[n}:CONT:RTS?, 7-3¢
SYST:COMM:SER[n}REC:BAUD, 7-39
SYST:COMM:SER[n]:REC:BAUD?, 7-39
SYST:COMM:SER[n)-REC.BITS, 7-40
SYST:COMM:SER[n]:REC:BITS?, 7-40
SYST:COMM:SER[n]:REC.PACE:PROT, 7-41
SYST:COMM:SER[n|:REC:PACE:PROT?, 741

SYST:COMM:SER[n|:REC:PACETHR:STAR, 7-42
SYST:COMM:SERIn}REC:PACE: THR:STAR?, 742
SYST:COMM:SER[n}REC:PACE:THR:STOP, 7-43
SYST:COMM:SER[n}RECPACE THR:STOP?, 743

SYST:COMM:SER[n}-REC:PAR:CHEC, 7-44
SYST:COMM:SER[n}REC:PAR.CHEC?, 7-44
SYST:COMM:SER[nEREC:PAR['TYPE?], 7-46
SYST:COMM:SER[n}RECSBIT, 7-46
SYST:COMM:SER{n}RECSBIT?, 7-47
SYST:COMM:SER[n} TRAN:AUTO, 7-47
SYST:COMM:SER[n} TRAN:AUTO?, 7-47
SYST:COMM:SER[n-TRAN:PACE:PROT, 7-48
SYST:COMM:SER[n}TRAN:PACILPROT?, 7-48
SYST:COMM:SERial[n}: CONT:RTS, 7-38
SYST-DATE, 7-48

SYST:-DATE?, 7-49

SYST:ERRor?, 7-49

SYST:TIME, 7-50

SYST:TIME?, 7-50

SYST:VERS?, 7-50

T

Terminal
configuring, C-1-C-5
connecting, C-1- C-3
Terminal interface
commands, 3-19
commands, SA, 3-21
commands, SI, 3-21
commands, 5T, 3-20
features, 3-2
menu tatorial, 3-3
menus, 3-3
TIME, 7-50
SYSTTIME, 7-50
SYST.TIME?, 7-50
Time, reading or setting, 1-3
TIME?, 7-50
Trickle Charge Currents
DC Power Option, 13-3
TRIG:50URce, 7-52
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TRIG:SQURce?, 7-53
TRIGger subsystem, 7-51 -7-53
trigger system
ABOR! subsystem, 7-4
INITiate subsystem, 7-29
TRIGger subsystem, 7-51-7-53
TRIGgerIMMediate, 7-52
TRIGgenSLOPe, 7-52
TRIGgen:SLOPe?, 7-52

U

Unassigned modules, 1-4
Unmasking Standard Bvent Status bits, 6-6
Unmasking Standard Operation Event Register Bits, 6-8
UPlLoad
SADDress?, 7-28
[{MADDress]?, 7-27
UPLoad, using, 4-9
User memory, non-volatile, 4-7
Using
DOWNIoad and :UPLoad, 4-9
a terminal without menus, 3-21
instrument menus (front panel), 2-5
instrument metus (terminal interface), 3-8
menus, 22, 3-3
Operation Status Group Registers, 6-9
Other Terminals, 3-19
Supported Terminals, 3-16
the Pacer, 4-1

v

Variable Command Syntax, 7-2

VIERSion?, 7-50

VXI subsystermn, 7-54 - 7-64
VXLCONF.DLAD?, 7-54
VXLCONEDLIS?, 7-55
VXLCONFDNUM?, 7-56
VXLCONFHIER:ALL?, 7-58
YXLCONFHIER?, 7-57
VXLCONFINFALL?, 7-60
VELCONFINF?, 7-58 - 7-59
VXLCONFNUMB?, 7-60
VXLREAD?, 7-60
YXIREGIREAD?, 761
VXLSEL, 7-63
VXESEL?, 7-63
VXEWRIT, 7-64

VX1 Subsystem, 7-62

VXIDLD.CFG, 54

W

WRITe, 7-64
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