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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 serial numbers prefixed 3035A and above.
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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 certifies that its calibration measurements are traceable to the United States National
Institute of Standards and Technology (formerly National Bureau of Standards), fo the extent allowed by that
organization’s calibration facility, and to the calibration facilities of other International Standards Organization
members.

WARRANTY

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Duration and conditions of warranty for this product may be superseded when the product is integrated into (becomes a part of) other HP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 repair or replace products which prove to be
defective.

For warranty setvice 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 HF 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. HF 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 shail 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 malfunctions 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 SCLE 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 prior 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. Hewlett-Packard Company; 3000 Hanover Street; Palo Alto, Califorma 94304

Herstellerbescheinigung

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

Zusatzinformation fiir Mess- und Testgeriite:

Werden Mess- und Testgerdte mit ungeschirmten Kabein
und/oder in offenen Messaufbauten verwendet, so ist vom
Betreiber sicherzustelien, dass die Funk-Entstdrbestimmungen
unter Betriebsbedingungen an seiner Grundstiicksgrenze ein-
gehalien werden,

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 below lists ali Editions and Updates of this manual and the printing date(s). The first printing of the manual is
Edition 1. ¢ Fdition 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
Fdition i¢ 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
up<ates,

Edition 1 (Part Number E1300-90018) .............coiniiiiiiinnn, August 1991

Trademark Information

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

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

_L Indicates the field wiring terminal that

must be connected to earth 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
& om _[_ 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 to
comply with these precautions or with specific warnings elsewhere in this manual vielates salety standards of design, manusfacture, and
intended use of the product. Hewleti-Packard Company assutnes no liability for the cusiomer’'s failure to comply with these requirements.

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

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

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

Keep away frorm 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 personnel only. Under certain conditions, dangerous voltages may exist even with the equipment
switched off. To avoid dangerous electrical shock, DO NOT perform procedures involving cover or shield removal unless you are qualified
to do so.

DO NOT operate damaged equipment: Whenever it is possible that the safety protection features built into this product have been impaired,
either through physical damage, excessive moisture, or any other reason, REMOVE POWER and do not use the product until safe operation
can be verified by service-lrained 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 internal 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.



HP 75000 Series B Service Documentation

Suggested Sequence to Use Manuals

Instaliction ond
Getting Started

Guide
Ingtrument Appiications Using the Mainframe

Plug—in Module Mainfrome

User's Manuais User's Monuals
Repairing the
Mainframe

Ptug—-in Module Mainfrome

Service Manuals 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
mnformation for instruments installed in the mainframe.

Plug-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.




What’s in this Manual

Manual Overview

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

CoTHe
General Provides a basic description, and lists availabie options and accessories. Also
Information lists the tools and test equipment required for service.
instailation Procedures to install modules into the mainframes, perform initial inspection,

prepare for use, and store and ship the mainframes.

Operating Procedures to operate the mainframes and o perform the operator's check.
Instructions
Verification Functional verification, operation verification, and performance verification tests
Tests to test the mainframes,

Adjustments

Procedures to adjust the mainframes to within rated specifications.

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

Manual Information to adapt this manual to instruments whose serial numbers are lower
Changes than those fisted on the title page.

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







Contentis

Chapter 1 Page
GENERAL INFORMATION ..ooirirrvrrereemreciieniormnninstsrsasssesssensonsessinsesssssnnn i1
IRETOAICEION oot iieieieererrrverisreeeeerirerrrsssssrsis s san srrrranssss bhrass oo barssonssrnnsanns i1
SPecifications ....viccsrseiiisiiir s 1-1
Safety Considerations .....eiiciririeimeee i i 1-1
Manual Updates ......ccocovrccrree i iimiininnnassiirsssisr s uss e e nnaes 1-1
DESCTIPLION  1eiierreer et et e s e s 13
Instruments Covered by This Manual ... 13
Options/Field Installation Kits ..oooviioiiiin i, 13
Accessories Supplied ..o 1-5
Equipment Available ..ot 1-5
Recommended Test EQuipment ..o, 1-5
Chapter 2 Page
INSTALLATION  oooooiiiiiiireoiirereeearesassioateasssesssns rassarbnsssassnssssnsssssnsnenrivess 2-1
Tt O IICEEON . cevreeesereisserrnnaneraneeseereeeeasnennnannsssosssaessensssnnetrassensassssansrassans 2-1
Initial INSPeCtion ..ovceeroeereirrir s 2-1
Preparation for USe ..o e 2-1
Operating Environment ... s 2-2
Storage and Shipment ... e 2.2
EDVIFONTINENL  ooiiiiiiiiiirirnriinrsisssessssseereniimrinneere bestsssrassennsrssesssesssses 2-2
Packaging  .oooviicececreereesiicsiiirisnsraess s rin s s st s ses s s e s an s 2-2
Chapter 3 Page
OPERATING INSTRUCTIONS .oicirireriiisiiiiniiiniesersrsssereses anssessns s 3-1
TRETOAUOEION  ovviiriiivreeirinseaeeeereentunnesasne ekttt s s rrassbrnaanaasnnsabbayssssseenarss 3-1
Safety Considerations ... s 31
L8]07:3 17 (1) U OO P TS PSP PPOROP PP SOTS 3-2
Operator's Checks ....ooovviiirriinin i 3-2
Chapter 4 Page
VERIFICATION TESTS oooriirieiiieinrirtienesseessmeessssisianrensensssssssnasissssasesones 4-1
TRETOAUCELON  1vvvvevroeiiiiiesirrreererncereennsbssaasssestesrnesnaanee rnannstreessbsassrnssnsnasss 4-1
Equipment Required ....occooiviiiniiiiisi s 4-1
TSt RECOTA  coeevreeiririiretrinmanrciensesasesnsrsssssnsrssssssssrseesssasnssssnnnsrsnasasars 4-1
Calibration Cyele ...ttt s ssanaes 4-1
Test ProcedUres  .eeeeeeeviereroireiiecassiessassiesrsssssmsrssiissssseessanarensassasenses 4.1
Functional Verification TestsS .coivvvveiiiimm i s sisnaa, 4-2
HP-1B Communications and Self-Test Procedure ........c.ciiiennnns 4-2
Read System Configuration Test Procedure .......ccoooieiiiiiiinnnnn 4.2
Read System Time and Date Test Procedure ... 4-3
Pacer Out Test Procedire  ovveecceiiiiiiirc i seee e srsmnsassneenn e 4-3
Trigger Test Procedure ... s 44
Operation Verification Tests ..o, 4-5
Performance Verification Test ..o neees 4-5
Power Supply Test Procedure .o 4-5

Performance Test Record  .ooovovevvriiiiieiiiivreierrenrresormessenseserensaranssassasse 4-6



Chapter 5

Chapter 6

ADJUSTMENTS ittt s s s r s as e aean e ana e

TRErOQUCEION  ooiivreriisriisrecrsnsenssereresescnssnsertnerrenrstosniosssossssasnnsnssasnsnnrnnsssse

REPLACEABLE PARTS ..ottt e ciibass s

Chapter 7

[ §90% 378 L1 1151+ ¢ SO OO PP
Exchange Assemblies ... i
Field Installation KitS .iviiccerricieecrrs e iisiieness e rnasss sssansessasnas
Ordering Information ..o
Reference Designators/Manufacturer Codes ..ovovvvrnmnviiininncnnnns

Replaceable Parts List  ..oocovrreeiiiiiiniinricir s sssninnesenscenas

Replaceable Parts Component Locators ...

MANUAL CHANGES . iiimrnirrieainencs e ses s s tsss s snssanans

Chapter 8

INEFOAUOEION  oovvnneveeiieririsssesieseneeersssasnssissannsesrassrbrasssesennernscsnnnsansrranes

SERVICE ..ttt ssstessnsraesee e nnnas s st s s as s s n s as sess

INErOGUCEION  oooeveieineecrreritieiiisrasesseaesaassar e essecvn st sbbabssassernsaunsasnnnennner
Safety Considerations ...ccooveecvrvciiiiiiiniiinenr i as e snennne
Equipment Required ....cccoveciiiimmmimiciniiniier i

Principles of Operation .t e
GEDIEPAL oot eseas s eaa e e e e re s e b e et s e e s e e e aeey
Al Backplane PCA et s s srne e s nnnnines
A2 Controller PCA (e eitiiivirarrnrseseron e e
A3 Power Supply Auxiliary PCA ..o,
Ad Power Supply PCA ot
Front Panel .o ee e tssissitan e s se s e e e e
Rear Panel e iieiriiesorrnanbnets e sressenineess s s s sy s rers e aaanasans

Troubleshooting ..o.occvcriimiii e e e
GENETAL  ooiiiiiiiiiieees e vereeernr e e e sas b s isn ous s et bbb r et ar e e b pas e e s
SErvice AIdS  coviiieeeiireireeeeeiir e ree e e e e e e e ssrr s e e
Visual INSPection  .oi.iiiiriiiioiirnenr i rrroesbcteirsrssnts e as e s seaenraes
Troubleshooting Test ...cccvievervciiiiii s e

Disassembly and Reassembly ..o
COVET  ooeiiiitireeeiitieaeereecrasbernr e sssreesssansrressnsneses st bseesssaara s anrasbanatarsnnens
BIBEE  tiiiiiiiieiriiiniserisseasrssessrsrseesaeseesrsannerbeaeras e a e pa e asaasenees
Al Backplane Printed Circuit Assembly ...ococovviiiiiinnin
A2 Controller Printed Circuit Assembly ..coccoiviiiriiriiiiriniinninnnn
A3 Power Supply Auxiliary Printed Circuit Assembly
A4 Power Supply Assembly i
Bl Fan Assembly i e e
BT1 Battery Assembly ..occociiiiiiiiiiiir e e
PNL1 Front Panel Assembly ..o
Front Panel Display Printed Circuit Assembly

(HP E1301A 0nly) oot coreesseee v resriear s siasssssnrbe s sassnnas ssnas
Front Panel Keyboard Printed Circuit Assembly and Flubber

Keys (HP E1301A only) oot e
Memory Printed Circuit Assembly (Optional) ...oooviieniciiiinis
"B" Size Modules Installed in Internal Slots (Optional) ...
DC Power Supply PCA (Optional) .,

Page
5.1
5-1

Page

6-1

6-9



Chapter 8 Page
SERVICE (Cont'd)
Disassembly and Reassembly {(Cont'd)

Disk Controller PCA (Optional) ...veevieiiiiiiiiin e snieas 8-28
3.5 Inch Floppy Drive Assembly (Optional) ... 8-29
20 Mbyte Hard Disk Drive Assembly (Optional) ..., 8-30
REDAIT oottt e sas b et is s s aa e s s e e e e e e et e yaaae s 8-31
Etched Circuits (Printed Circuit Boards) ....ccoveceeiriiieiriciiininnnnn 8-31
Electrostatic Discharge (ESD) Precautions ... 8-31

Post Repair Safety Checks ..o 8-32






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 information 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 preduct 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

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.

General Information 1.1
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Figure 1-1. HP E1300A/E1301A Mainframes Accessories Supplied
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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

*  medule-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. Hewlet{-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

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.

General Information 1-3
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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 addl memory 011 | E1300-80003
2 Mbyte add1l memory 012 2 ea E1300-80003
IBASIC w/512 kbyte memory] 020 E1300-80001 + E1300-80002
IBASIC w/l 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 00! E1300-80005 + E1300-80011 [b]
Disk Controller —— E1300-80011 [b]

HP E13268B DMM Internal In

stallation Options

E1326A DMM Installation - E1326-80002
E13268B DMM Installation 009 F£1326-80008 [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]
fb]

le] =
binding posts.
[dl

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 Supplied The accessories supplied with the mainframe are shown in
Figure 1-1.

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.

0 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:

*

L]

*

.

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.

P ]

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.
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Tabile 1-2. Recommended Test Equipment

Recommended
instrumsnt Requlrements Model(s) Use*
Coniroller, HP-IB HP-IB 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, TEQ, L2, LEO, SRO, RLO, PPO, DCO,
DTO, and C1, 2, 3, 4, 5.
Digital Multimeter Voliage Range: £ 12 Vdc HP 3438A P,T
Accuracy: 1% HP 3478A
Oscilloscope Bandwidth: 2 MHz HP 541110 F,T
Vertical Sensitiviry: 1V/div HP 54501A
HP 545024

Vertical Input: 5V
External Trigger Capability

* F = Functional Verification Tests, O = Operation Venfication Tesis, P = Performance Verification Tests, A = Adjustments,

T = Troubleshooting
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Installation

M

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:
e AC Power Selection and Connection
e Interface Cable Connection
» Rack Mounting (optional)
s Addressing the Plug-In Modules
» Module Installation

* Mainframe Configuration
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Operating
Environment

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

Storage and Shipment

2-2

Environment

Packaging

installation

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

Temperature e er e et es e rnaas 40 to +T5°C
Humidity ...ccccvvneenn 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

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.
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Caution

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.

Static eleetricity 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.

Operation

Complete instructions for operation of the mainframe are provided in
the HP E1300A/E1301A User's Manual. Information includes:

*  QGetting Started

e Using the Front Panel (E1301A only)

» Using the Mainframe

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

Operator's Checks

3-2

Note

Operating Instructions

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:

» 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

3.

Execute the functional test using the *TST? command.

¢ On an HP E13004, the command must be sent by
computer/terminal,

e On an HP E1301A the command can be sent by

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

This example uses:

10
20
3¢
4G

o 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

QUFPUT 70900;"*TST?" ! SEND THE SELFTEST COMMAND
ENTER 70%00;A ! ENTER THEE TEST RESULT

DISE A

EXND

Allow approximately 5 seconds for the test to complete.
s 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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4

Verification Tests

introduction

Note

Equipment Required

Test Record

Calibration Cycle

Test Procedures

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)

s meeting all published specifications (Performance
Verification)

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%
s The ambient temperature must be +0°C to +55°C for all tests

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.

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.

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.

1t 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.
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Functional
Verification Tests

HP-IB

Communications and

4-2

Self-Test Procedure

Read System
Configuration Test
Procedure

Note

Example

Verification Tests

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.
s 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 [100¢] ! DECLARE VARIABLE BS SYSTEM CONFIG RESULT

0 OUTPUT 70900;"VXI:CONF:DLISZ?™ | SEND THE SYSTEM CONFIG COMMAND
30 ENTER 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 Out Test

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 £1300A, 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:

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

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

10 OQUTPUT 70900;%SYST:TIME?" | SEND THE SYSTEM TIME COMMAND
20 ENTER 70900; Time$ ! ENTER THE QUERY RESULTS
30 OUTPUT 709G0;"SYST:DATE?" | SEND THE SYSTEM DATE COMMAND

40 ENTER 70800; 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

Procedure Output signal on the rear panel of the mainframe.
1. Connect the equipment as shown in Figare 4-1.
QOSCILLOSCOPE
HP 1300A/E1301A F ”’j
— oOos
% foma | o fom | e o
& B ir = geses
_l @’m_* ooo O
TR GF--§-
»'%0 < b oooo@mm [ i R |
_OQO 5 =)

~
PACER OUT INPUT

Figure 4-1. Pacer Out Test Equipment Set-up
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2. Set the Oscilloscope controls as follows:
» Vertical Sensitivity ... 5 V/DIV

o Coupling ..ccovrvvirrniiiinenvinnenenns DC
*  Sweep Time ......c.e. 1 usec/DIV
3. Instruct the mainframe as follows:
o Pulse Count ..oevevcereremnninnes INF
s Initiate Immediate ......... INIT
Note When operating using an external computer, set the rear panel SYS

CONTROL TALK/LISTEN switch to the TALK/LISTEN position.

Example This example uses:

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

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

30 END

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

Trigger Test  The purpose of this test is to verify the functionality of triggering the
Procedure 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 .cccovevrveereieiiiveiiinns DC
*  Sweep Time ............ 1 psee/DIV
3. Instruct the mainframe as follows:
¢ Trigger Source ............. HOLD
e Pulse Count ...ovvevvvrvvrieernnne INF
¢ Initiate Immediate .......... INIT
* Trigger Immediate ... TRIG
Note When operating using an external computer, set the rear panel SYS

CONTROL TALK/LISTEN switch to the TALK/LISTEN position.
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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  QUTPUT 70%00;"TRIG:SOUR HOLD" ! Hold for Trigger
20 OUTPUT 70900;"SCUR:PULS:COUN INF® ! Pulse Count to Infinite

30 OUTPUT 70900;"INIT" ! Walt for trigger

.

100 ©UTPUT 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.

Operation
Verification Tests

There are no operation verification procedures for the mainframe.
Use the Performance verification test procedures for post-repair check-
out.

Performance
Verification Test

Power Supply Test
Procedure

The procedure in this section is used to test the mainframe's
electrical performance using the specifications in Appendix A of the
HP E1300A/E1301A User's Manual as the performance standards.

The purpose of this test is to verify the mainframe internal power
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 i +5 Vde £0.355 Vde
12V +12 Vde +0.60 Vde
o 12V e -12 Vde £0.60 Vde
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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

Hewlett—Packard Company

v Model HP E1300A [ 1or 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 data returned) Pass [__.1]
Pacer Out Test

Test passes {pulses displayed on oscilloscope) Pass [ ]
Trigger Test

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

PERFORMANCE VEREF}CATION
Power Supply Test

+5V +4.845 +5.355
+12V ) +11.40 +12.60
~12V -11.40 -12.60
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Adjustments
M
Introduction No adjustments are required for the HP E1300A and HP E1301A

mainframes.
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Introduction

Note

Exchange Assemblies

Field Installation Kits

Ordering Information

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 guantity required. Send the order to your nearest
Hewlett-Packard Sales and Service Office.
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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 ... misc, mechanical part
B o, fan,motor | P ... electrical connector {plug)
BT i battery | PNL .o panel
CHS oo, chassis | SCR .. screw
CVR e gover | SHD ..o shield
F oo e fuse | SP e, switch {push-button)
N R electrical connector (jack} | SW s swilch
JM ... electrical connector (jumper} | U e integrated circuit
KYC e keycap | W ... cable, transmission path {wire)
LF o ling module (fifered) | X oo i socket

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

Manufacturers
Mfr 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
78189 i1 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 Switcheraft, Inc Chicago, IL 60630
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Replaceable Paris

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 £1300-80211 1 Front Panel With Label (E1300A) 28480 § E1300-80211
PNL1 E1301-60211 1 Front Panel Assembly (E1301A) [a] 28480 E1301-60211
PNL1A1 1990-1331 1 Disp-VAC-FLR 40-Char .2-H Gm 28480 | 1990-1331

PNL1A2 £1301-26501 1 Keyboard PCA 28480 | E1301-26501
PNL1CVR2 E1300-04102 1 Cover-Frnt Slot Disc Opening (E1301A) 28480 | E1300-04102
PNLIKYC1 5041-0565 1 Keycap-Pushbutton White Power Switch 28480 5041-0565
PNLTMP1 E1301-80211 1 Front Pni Keybd W/Opening for Disk Opt 2B4B0 £1301-80211
PNLIMP2 E1300-51801 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 Panet 28480 | 5001-0540
PNL1W1 E1301-61601 1 Cbl-64P CTLR/2C Display, 2C Keybrd 28480 | E1301-6180t
Mainframe Chassis Parts {Fig 6-2 and 6-3)
Bl 3160-0592 1 Fan-Tube Axial 31.8-CFM 12VDC 28480 [ 3160-0592
BT1 E1300-88401 1 Battery Pack 3.6 Voit 28480 E 1300-86401
Fi 2110-0003 1 Fuse 3.0A 250V NTD FE UL {115V Operation) 75915 312003
Fi 2110-0043 Fuse 3.0A 250V NTD FE UL {230V Qperation} 75915 § 312015
J 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
Ja 1510-0038 1 Binding Post Assy SGL THD-Stud 74970 | 111-2223-001
g 9135-0203 1 Line Module-Filtered Op Voltage 28480 | 9135-0203
SW1 3101-2700 1 SW-Slide DPDT Miniature .5A 125VAC/OC 82389 | t1P-1141
Wi E1300-61601 1 Cable Assembly Main Power 28480 | E1300-61601
Wz £1300-61602 1 Cable Assembly Pwr Supply to Backplane 28480 | E1300-81802
w3 E1300-61603 1 Cable Assembly Pwr Aux to Backplane 28480 | E1300-51603
We E1300-61604 H Cable Assy Coniroller to HP-IB and RS-232 28480 E1300-61604
W5 8120-1378 1 Power Cord, 80 Inch 3-Cond, 110V (U.8)) 16428 | CH7081
W5 8120-0698 Power Cord, 18-AWG 3-Cond, 240V (U.S)) 28480 | KH8810
WS 8120-1369 Power Cord, 2-M-LG 3-Cond, 250V (Ausiralia} 28480 | 8120-1369
W5 8120-2956 Power Cord, 2-M-LG 3-Cond, 250V (Denmark} 28480 | 8120-2956
Wo 8120-1689 Power Cord, 2-M-1.G 3-Cond, 250V {Europe} 28480 8120-1688
Wws 8120-135% Power Cord, 2.3-M-LG 3-Cond, 250V (U.K) 28480 | 8120-135%
Ws 8120-2104 Power Cord, 2-M-LG 3-Cond, 250V (Switzerld) 28480 8120-2104
CHS1 E1300-00101 1 Chassis Assembly 28480 E1300-00101
CVR1 E1300-04101 1 Cover-Mainframe 28480 E1300-04101
CVR3 E1300-04103 2 Cover-Rear Slot B-Size Single 28480 E1300-04103
CVR4 E1300-04103 Cover-Rear Slot B-Size Single 28480 E1300 04103
CVR5 E1300-04104 1 Cover-Rear Slot B-Size Double 28480 E1300-04104
CVRG E1300-04015 i Cover-Rear Stot B-Size Triple 28480 E1300-04015
CVRY E1300 04106 1 Cover-Rear Siot A-Size Singie 28480 E£1300-04106
CVRg E1300-04107 1 Cover-Rear Siot A-Size Double 28480 E1300 04107

*See Table 6-1 for Retference Designator definitions
*See Table 6-2 for Code List of Manufacturers
{a] Repair limited to replacement of parts 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 Mir* | Mir Part Number
Designator Number Code

Mainframe Chasslis Parts -
cont'd (Fig 6-2 and 6-3}
MP1 E1300-01201 1 Bracket-Top 28480 E1300-01201
MP2 £1300-04701 1 Support-Controller Front 28480 E1300-04701
MP3 E1300-04702 1 Support-Controller Rear 28480 | E1300-04702
MP4 £1300-84703 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 E1300-647086 1 Suppon-PC Board Left {A-Size) 28480 £1300-64706
MP8 0380-0643 2 Standoff-Hex .255-IN-LG 6-32-THD 28480 | 0380-0843
MPS 03800643 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 5J-5018-BLACK
MP12 0403-0282 Bumper-FOOT-ADH MOUNT 12.7-MM-CD 768381 $J-5018-BLACK
MP13 1400-0507 2 Cable Tie .062-2-DiA .005-WD Nyion 59730 TY-232M
MP14 14000507 Cable Tie .062-2-DIA .095-WD Nylon 59730 TY-232M
MP15 14601345 2 Tilt Stand-Stainless Steel 28480 1460-1345
MP16 1460-1345 Tilt Stand-Staintess Steel 28480 1460-1345
MP1g 5041-8801 4 Foot 28480 8041-8801
MP20 5041-8801 Foot 28480 § 5041-8801%
MP21 5041-8801 Foot 28480 5041-8801
Mpz2 5041-8801 Foot 28480 } 5041-8801
MP23 5041-8819 2 Cap-Strap Handle Front 28480 5041-8819
MP24 5041-8818 Cap-Strap Handle Front 28480 5041-8819
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 Handle-18 inch 28480 5062-3704
MP28 5062-3704 Strap Handle-18 inch 28480 | 5062-3704
MP29 0380-1858 2 Standoff-Hex .312-IN-LG 4-40-THD 05791 573592-36
MP30 0380-1858 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 Cabig Tie .062-1.125-DIA .14-WD Nylon 58730 TY-34M-8
MP35 8960-0081 ] Plug-Hole Dome-HD for .375-D-Hole NY 28520 2617 (BLACK)
MP40 E1300-0210 6 Clip-Spring (Cover Grounding) 28480 E1300-02101
SHDA E1300-80602 1 Shield-Safety Power Supply 28480 E1300-80602
Attaches Mszinframe Common Hardware Parts
(A1) 0515-0372 1 Scr-Mach M3 X 0.58MM-L.G TX SQ CN Wshr 28480 § 05150372
{A1J1-J13) 0361-0661 X Fivet-Semitub Oval-HMD 096bia 251G 42838 TRC1-8-57
(ATNMPT) 0361-0230 1 Rivet-Semitub Oval-HD .099Dia 251G 12014 | R-3682

{A2) 0515-0372 3 Scr-Mach M3 X 0.5 8MM-LG TX SQ CN Wshr 28480 3 05150372
{A3) 0515-0372 1 Ser-Mach M3 X 0.5 8MM-LG TX SQ CN Wshr 28480 0515-0372
{A4) 0515-0372 4 Scr-Mach M3 X 0.5 8MM-L.G TX 5Q CN Wshr 28480 § 05150372
(B1) 0515-0415 2 Scr-Mach M4 X 0.7 12MM-LG Pan-HD Pozi 28480 | 0515-0415
(B1) 0535-0008 2 Nut-Hex-Dbl-Chan 3/8-32 Thd 094-IN-THK 28480 | 0535-0008
{CVR1) 0515-0415 2 Ser-Mach Mé 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-J3}) 0360-1632 1 Term-Solder Lug LK-MTG for-#3/8-Scr 79863 761-3/8
(J1-J3) 2190-0016 2 Washer-Lock internai T 3/8 in .377-IN-ID 78189 1920-02
(J1-J3) 2950-0030 3 Nut-Hex-Dbl-Cham 1/4-32-THD .094-IN-THK 28480 2850-0030
(44} 21500080 1 Washer-Lock intemal 7 1/4 In . 256-IN-1D 78189 1214-10
(J4) 2950-0006 i Nut-Hex-Dbi-Cham 1/4-32-Thd .094-IN-THK 28480 2950-0006
(LF1} 0515-1102 2 Ser-Mach M3 X 0.5 BMM-LG 90-DEG-FLT-HD 28480 0515-1102
(MP1) 0515-0372 1 Ser-Mach M3 X 0.5 BMM-LG TX SQ CTN Wshr 28480 0515-0372
{(MP2} 0515-0372 2 Ser-Mach M3 X 0.5 BMM-LG TX SQ CTN Wshr 28480 05150372

*See Tabie 8-1 for Reference Designator definitions

*3See Table 6-2 for Code List of Manufacturers

[a] Repair limited to replacement of parts 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 Mir* | Mifr Part Number
Designator Number Code
Attaches Mainframe Common Hardware Parts - cont'd
(MP3 0515-0372 H Scr-Mach M3 X 0.5 BMM-LG TX SQ CTN Wshr 28480 0515-0372
(MP23-24) 0515-1132 2 Scr-Mach M5 X 0.8 10MM-LG 90-Deg 28480 0515-1132
(MP25-26) 0515-1132 2 Scr-Mach M5 X 0.8 10MM-1.G 80-Deg 28480 0515-1132
(PNLT) 0515-0372 2 Scr-Mach M3 X 0.5 8MM-LG TX SQ CTN Wshr 28480 0515-0372
(SW1) 0361-0161 2 Rivet-Semiub OVH .089D0ia .125LG 12014 R3718 X 1/8TIN

A1 Backpiane PCA Parts (Flg 6-4)

At E1300-66501 1 Backplane PCA [a] 28480 E1300-66501
Att 1251-7796 13 Conn-Post Type 2.54-Pin-SPCG 96-Cont Co779 534854-1
AtJ2 1251-7796 Conn-Post Type 2.54-Pin-SPCG 96-Cont 00779 534854-1
Al3 1251-7796 Conn-Post Type 2.54-Pin-SPCG 96-Cont 60779 5348541
AtJd 1251-7796 Conn-Post Type 2.84-Pin-SPCG 96-Cont 00778 534854-1
ALJS 1251-77986 Conn-Post Type 2.54-Pin-SPCG 96-Cont 00779 | 534854-1
AtJs 1251-7796 Conn-Post Type 2.54-Pin-SPCG 96-Cont 00779 534854-1
ANJ7 1251-7796 Conn-Post Type 2.54-Pin-SPCG 96-Cont 00778 534854-1
AtJB 1251-7796 Conn-Post Type 2.54-Pin-SPCG 96-Cont Q0779 5348541
A1J9 1251-7798 Conn-Post Type 2.54-Pin-SPCG 96-Cont 00779 5348541
A1J10 1251-7796 Conn-Post Type 2.54-Pin-SPCG 96-Cont 00779 534854-1
AtJ11 1261-7796 Conn-Post Type 2.54-Pin-SPCG 98-Cont 00779 5348541
AtJi2 1251-7796 Conn-Post Type 2.54-Pin-5PCG 96-Cont 00779 534854-1
AlJ13 1251-7796 Conn-Post Type 2.54-Pin-SPCG 96-Cont 00779 534854-1
AlJ14 1252-3390 1 Conn-Post Type .158-Pin-SPCG-14-Cont 27264 26-50-3154
A1d1B 1252-1553 2 Conn-Pest Type .100-Pin-SPCG-7-Cont 00779 6435063
A1J16 1252-1553 Conn-Post Type .100-Pin-8PCG 7-Cont 00779 | 643606-3
AtMP1 5180-6635 i Bracket-Right Angle 28480 5180-6635
A1SP1 3101-2063 3 Switch-Dip Rocker 4-1A 0.05A 36VDC 81073 76YY20748
A1SP2 3101-2063 Switch-Dip Rocker 4-1A 0.05A 30VDC 81073 76YY2074S
A1SP3 3101-2083 Switch-Dip Rocker 4-1A 0.05A 30VDC 81073 76YY2074S

AZ Controller PCA Parts (Fig 6-5)

A2 E1300-69502 1 Contralier PCA (STD} (Exchange) 28480 E1300-69502

A2 E1300-69505 1 Controller PCA (IBASIC) (Exchange) 28480 E 1300-69505

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

A2 E1300-66505 1 Controlier PCA (IBASIC) (New} [a} 28480 E1300-66505
AZFq 2110-0712 3 Fuse-Subminiature 4A 125V NTD AX 75915 R251004T7%
A2F2 2110-0712 Fuse-Subminiature 4A 125V NTD AX 75915 R251004T1
ACF3 2110-0712 Fuse-Subminiature 4A 125V NTD AX 75915 R251004T1
A2J1 1251-8980 1 Conn-Post Type .100-Pin-SPCG 40-CONT 76381 3432-5202
A2J2 1251-8833 1 Conn-Post Type .100-Pin-SPCG 50-CONT 76381 3432-5302
A2J3 1252-3237 2 Connector-Socket 50-Cont 27264 15444125
A2J4 1252-3237 Connector-Socket 50-Cont 27264 15-44-4125
AzZPA 1252-1596 1 Conn-Post Type 2.54-Pin-SPCG 98-CONT 06776 DIN-96CPC-SRETR
Azxu21 1220-1314 4 SocketiC 32-CONT DIP 00779 2-644018-1
AzXuz2 1220-1314 Socket-iC 32-CONT DIP 00779 2-644018-1
A2XU33 1220-1314 Socket-4C 32-CONT DIP 00779 2-644018-1
A2XU34 1220-1314 SocketdC 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 fimited to repiacement of parts 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 Mir | Mfr Part Number
Designator Number Code

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

A3 E1300-66503 1 Powaer Supply Auxiliary PCA [a] 28480 E 1300-66503
A3F101 2110-0665 1 Fuse-Subminiature 1A 125V NTD Axial Leads 75915 R251001T1
A3d1 1252-3213 1 Connector Post-Type 16-CONT 27264 26-48-11686
A3 1252-3447 1 Connecior Post-Type .100-Pin-SPCG 7-Cont 00779 643606-2
A3J102 1252-2518 2 Connector Post-Type 2-CONT 27264 703-85-0071
A3J103 1252-2518 Connector Post-Type 2-CONT 27264 703-89-0071
A3SP1 3101-2899 1 Switch-Push Button 4PST 6A 250VAC 71468 130251

A4 Power Supply Assembly Parts (Fig 6-7)
A4 0950-1898 1 Power Supply Assembly 100W {a] 28480 0950-1898
A4F1 2110-0010 1 Fuse {Inch) BA 250V NTD 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-Round .218 D 28480 0400-0285
0515-0372 4 Ser-Pan M3XBTX SC 28480 0515-0372
0515-0664 4 Ser-Pan M3 X 12 TX 28480 1 0515-0664
E1300-01204 1 BRKT-Floppy Disk 28480 E1300-01204
E1300-61607 1 Fioppy Disk Chi 28480 E1300-61807
E1300-90022 1 Installation Note 28480 E1300-90022
20 Mb Hard Disk Assembly Parts [a}
45816-69111 i 20 Mbyte Mard Disk Drive (Exchange) 28480 4581669111
97500-85831 1 20 Mbyte Hard Disk Drive {(New) 28480 97500-85631
0361-1336 3 Eyelet-Flanged 28480 | 0361-1336
0400-0285 3 Grommet-Round .218 1D 28480 0400-0285
0515-0372 2 Scr-Pan M3 X5 TX SC 28480 0515-0372
0515-0375 3 Ser-Pan M3 X .5 16MM 28480 | 0515-0375
E1300-00601 1 Shigid-Hard Disk 28480 E1300-00601
E1300-81608 1 Hard Disk CBL 28480 E1300-61608
E1300-50022 1 Insiaflation Note 28480 E1300-90022
Disk Controller Assembly Parts [a]

09153-66521 1 Disk Controller PCA (New) 28480 09153-66521
0403-0282 3 Bumper FT-ADH MTG 28480 0403-0282
0515-0372 4 Sor-Pan M3X 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
£1300-80022 1 installation Note 28480 E1300-90022

*See Table 8-1 for Reference Designator definitions

**See Table 8-2 for Cade List of Manufacturers

[a] Repair limited to replacement of parts 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 Mir** 1 Mir Part Number
Designator Number Code

EXT DC Power Assembly Parts (Fig 6-8) {a]
0360-2519 1 Barrier Strip 2 PO 28480 0360-2519
0403-0282 3 BMPR FT-ADH MT 28480 | 0403-0282
0515-0372 4 SCR-PANM3 X 5 TX 28480 | 0515-0372
05150664 2 SCRPHM3OX12TX 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 Cbl Assy 3-Wire 28480 E1300-61610
E1306-90023 1 instaliation Note 28480 E1300-80023
Al E1300-66504 1 DC Power Option PCA (New) [a] 28480 E1300-66504
AtH 1252-3209 1 Connector-16-Pin Header 28480 1252-3209
Atd2 1251-5153 3 Connector-Single Contact 28480 1251-5153
Ald3 1251-5153 Connector-Single Contact 28480 1261-5183
Atjd 1251-4632 1 Connector-3-Pin Male Post 28480 1251-4682
A1J5 1251-5153 Connector-Single Contact 28480 | 1251-5153
A1PY 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]
£1326-00202 H FRONT PANEL 28480 E1328-00202
E1326-61602 1 CABLE ASSEMBLY - 4-WIRE 28480 E1326-61802
E£1326-61803 1 CABLE ASSEMBLY - BNC 28480 E1326-61603
E1326-61604 1 CABLE ASSEMBLY - RIBBON 28480 E1326-61604
E1326-90002 1 INSTALLATION NOTE 28480 E1326-90002
Internal HP E13268 DMM Install Parts [a], [c]
E£1326-00208 1 FRONT PANEL W/O BINDING POSTS 28480 | E1326-00208
£1328-00207 1 FRONT PANEL W/BINDING POSTS 28480 E1326-00207
E1326-61608 1 CABLE-DIGITAL PANEL/FET MUX 28480 E£1326-61608
E1326-61609 1 CABLE-ANALCG VM/PANEL 28480 E1326-81609
£1326-61610 t CABLE-ANALOG BJ/PANEL 28480 E1326-81610
£1326-61611 t CABLE-ANALOG PANEL/PANEL 28480 E1326-61611
£1326-61612 1 CABLE-DIGITAL BUS INTR 28480 E1326-61612
E1326-90004 1 | INSTALLATION NOTE 28480 | E1326-90004
HP IBASIC Parts [a]
£1300-90020 1 INSTALLATION NOTE 28480 £1300-00020
E1306-90100 1 IBASIC MANUAL SET 28480 £1300-90100
512 kByte Memory Parts [3]
E1320-89501 1 512 kByte RAM PCA (EXCHANGE) 28480 £1320-69501
E1320-86501 1 £12 kByte RAM PCA (NEW) 28480 £1320-86501
E1320-60021 t INSTALLATION NOTE 28480 E1320-90C21
1 MByte Memory Parts {a]
£1321-69501 1 1 MByte RAM PCA {(EXCHANGE) 28480 | E1321-88501
£1321-66501 H 1 MByte RAM PCA (NEW) 28480 E1321-66501
£1321-90021 1 INSTALLATION NOTE 28480 | E1321-90021

*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
[bi See HP £1326A DMM Service Manual (£1326-90010) for E1326A DMM parts

[c] See HP E1326B DMM Service Manual (E1326-00015) for E13268 DMM parts

Heplaceable 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 Handie Parts
5062-5367 1 | FRONT HANDLE KIT 28480 | 5062-5387
Rack Mount Flanges/Railis Paris
£1300-80908 1 1 RACKMOUNTKIT 28480 | E1300-80908
| Rack Mount Flanges/Handies/Rails Parts
E1300-80909 1 | RACKMOUNT 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
fbf See HP E1326A DMM Service Manual (E1326-90010) for E13268A DMM parts

Ic] See HP E1326B DMM Service Manual (E1326-90015) for E1326B DMM parts
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F{eplaceabie Paris Figures 6-1 through 6-8 show locations of selected replaceable parts for
Component Locators the HP E1300A/E1301A Mainframes and Printed Circuit Assemblies
(PCAs).

NOTES:

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

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

PNL1
(E1300A)

PNL1MP17 ?
PNL1KYC1
(E1301A) ~
~ %y
E1301A \
FROKT PANEL
PNLIMP3 {REAR VIEW) PNL1A1 PNL1IMP3
/ PNL1CVR2
e S ﬁj
|

= = | |
- =L§‘1 = ﬂLgﬂ“] PNL1IMP18

\ \ \ \
PNLIMPT  PNL1MP2 PNL1W1 PNL1AZ
(UNDER PCA)
D
A)

Figure 6<1. Front Panel Pans
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MP13, MP14

(E13004)
MP32

i

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

Figure 6-2. Mainframe Chassis Parts
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(NOT SHOWN) CVR7 MP29,MP30 CVRS8 CVR3 CVR4 CVRS5
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®
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" /;’! 1 [%2] |
F1 MP22 J4 J1 SwWit MP8,MP9 CVR6 MP21
LF1

Figure 6-3. Mainframe Chassis Parts (Rear View)
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Figure 6-4. A1 Backplane PCA Parts
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Figure 6-5. A2 Controller PCA Parts
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A4 POWER SUPPLY ASSEMBLY {0950-1898)

Figure 6-7. A4 Power Supply Assembly Parts
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Manual Changes

Introduction

Note

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 manual 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 F1300A/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.

Manual Changes 7-1






8

Service

introduction

Safety Considerations

Warning

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 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 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.
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Caution

Equipment Required

Service

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.

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 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 serew heads, Torx screwdrivers must be used.
HP P/N 8710-1673 is size T-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, §, 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.

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.
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A1 Backplane PCA

A2 Controller PCA

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).

e An external controller connected to the rear panel HP-IB
connector, when the SYS CONTROL TALK/LISTEN switch is
set to the TALE/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.
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A3 Power Supply
Auxiliary PCA

Caution

A4 Power Supply PCA

Service

* 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 A1J16 (pin 5).

s 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.

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



Caution

Front Panel

Rear Panel

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
=250Vdc 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:

L]

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

s Operation. 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".

¢ 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.

¢ TInstrument 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.
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Visual Inspection

Note

Note

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.

e Select TALK/LISTEN if the unit is operating under commands
from a controller,

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.

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

¢ Ajl assembly connectors and contacts

e 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.
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Troubleshooting Test  Perform the following steps to isolate a malfunction within the
mainframe to the assembly level.

Warning 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.

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

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

o 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.

Note 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.
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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.

s Tf 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 ....ccccicinininns >3.3 Vde
» 45V e +5 Vde £0.355 Vde
e +12V ... +12 Vde £0.60 Vdce
e 12V ~12 Vdc £0.60 Vde
oo -~ 0000
Qo — cDOoCo
-3 +] - [+ R+ NN
1 T . H @
— rd N\ oo —_ G000
z::::::n\ o5 - 20000 -12Vdc
o\ § 14
@ “ ‘ oo - oooo/o/+5Vdc

V& y = 5o Z Sosos T BATTERY
N3/ o | N7E\+fzvm:

2008 F—=——r—0" —5—

GROUND

Figure 8-2. Power Supply Voltage Measurement Location

¢ 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.

¢ If +0 is returned, then no failure was encountered. If problem
still exists, proceed with step 7.
e 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.
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8-12

Note

Note

Service

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:

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

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.

9. 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.




Disassembly and
Reassembly

Warning

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

* & ® € ° & 0 0 & € ©

& 5 €& & @

Cover.

Brace.

Al Backplane Printed Circuit Assembly

A2 Controller Printed Circuit 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.
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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 g TORX T10
SCREW

SPRING
cLiPs

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

92 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
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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:

e 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 A1 Backplane PCA tabs with chassis slots and push
down to engage tabs into slots.

15 PIN
RIBBON
CABLE

TORXT10 (W3)

SCREW
8 PN

RIBBON
CABLES
(W2}

Figure 8-5. Remove and Replace A1 Backplane PCA
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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)

s 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 combination of threaded standoffs if a B-
size module was installed in one of the internal slots.

5. Carefuily 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.

TORXTIC P
SCREW OR
STANDOFF

TORX T10

{PNL1WY)

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):

s 16 pin connector (P/0 W1) from A3d1

e 8 pin ribbon cable W2 from A3J101

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

e 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 pewer-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 T10 —— £
SCREW\E _I.J_ -
|5 A3J103
L\ I )—Am FLOW*(-—‘ : 7
[ ™~ 7
A3\E |~ A3J102
RETAINER L A3J101
STUDS\E
FRONT
. H—— PANEL
CABLE
A3J1— (PNL1W1)
. 8PIN
16 PIN_—< RIBBON
CONNECTOR CABLE
(P/IO W1) ] 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

» 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.
s Install so that air flow is the direction illustrated.

. i t IS nauins S weowen WS s W s 208 s 10 e Y I v 1

Service

TORX T15 TORX T15
SCREW SCREW
A3 \ FAN CLIP
\ £ / | ,/
3 1 7 |

=R RN

\ A3J103
| FRONT
T~ PANEL

CABLE
{PNL1WT)

TOP VIEW

Figure 8-9. Remove and Replace B1 Fan Assembly



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
\ S £
LY i ]
> [+
E ! ~AIRFLOW™ | -’
I: [ 1 A3J102
I ® \ RED |
[ BLACK ~tfo
1 T, ol FRONT
CABLE
i (PNL1W1)
I BATTERY —___ -
[ ]
TIE WRAPS
T CHASSIS
TOP VIEW
Figure 8-10. Remove and Replace BT1 Battery Assembly
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PNL1 Front Panel 1. Remove the cover (see Figure 8-3).

Assembly
2. Disconnect the following wires/cables (see Figure 8-11):
¢ 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)

A2J2

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
Printed Circuit
Assembly

(HP E1301A only)

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

3. Disconnect the following wires/cables (see Figure 8-12):
* 20 pin ribbon cable (F/O PNLIWI)

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{ DISPLY PCA TABS cLp TABS
T
] o)
I y
- - -
H o - - TABS
- 20 PIN
RIBBON
<> CABLE
{P/O PNL1WT)
—_ ‘21’3

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

s 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)
3. Carefully disconnect the following wires/cables (see Figure 8-13):

» 16 pin ribbon cable (P/O PNL1W1) from J1 (with stripe)
¢ 16 pin ribbon cable (P/O PNL1W1) from J2

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

5. Remove keypad flubber.
6. Reverse order to reinstall the Keyboard PCA.

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

bt

Remove the cover (see Figure 8-3).

ro

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

» 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

- -
CABLES
m (P/O PNL1W1)
D— B
QJQ =

L]

— \\ // ERu

FRONT PANEL LOCATWG FRONT PANEL
REAR VIEW TABS LEFT SIDE VIEW

ITITTITTRTATRERY]

Figure 8-13. Remove and Replace Front Panel Keyboard PCA and Flubber Keys
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Memory Printed 1 Remove the cover (see Figure 8-3) and brace (see Figure 8-4).
Circuit Assemblies
(Optional) 2. Remove the A2 Controller PCA {see Figure 8-6).
3. Remove four Torx T10 screws (see Figure 8-14).
4, Carefully lift Memory PCA from connector and remove.
5. Repeat for second Memory PCA (if installed).
6. Reverse order to reinstall the Memory PCA
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 Moduies 1. Remove the cover (see Figure 8-3) and brace (see Figure 8-4).
Installed in Internal
Siots (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

/ [ 2T

/ [ L [ \.,” SO\
/ NS/ \

' g TORXT8 | \
/ = SCREW / |
\\\ = SPACER <

SLOT 2 CONNECTOR ‘ !

\ |

L

SLOT 1 CONNECTOR

\\\\\\\“A1BACKPLANEPCA
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DC Power Supply 1. Remove the cover (see Figure 8-3).
PCA (Optional)

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
e 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

TORXT10

16 PIN
CABLE
{PIO W1

CIRCUIT TERMINAL

BREAKER BLOCK

; AN / )
[yl |
RUBBER é (2]eele]
BUMPER r — e
TORX T10

o[=!

SCREW ® = |

RUBBER © e AN
BUMPERS

J3 42 s !
(I T

Figure 8-16. Remove and Replace Optional DC Power PCA
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Disk Controiler 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):
s 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 T10 (P/O W4)
SCREWS

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

et
14

Remove the cover (see Figure 8-3).

2. Carefully disconnect the following wires/cables {see Figure 8-16):
e 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.

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

3.5"
FLOPPY
DISKDRIVE

L

34 PIN
CABLE

TOBX T10
SCREWS

Figure 8-18. Remove and Replace Optional 3.5 Inch Disk Drive Assembly
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20 Mbyte Hard Disk
Drive {(Optional)

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

=

2. 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 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 MEGARBYTE
HARD DRIVE

GROMMETS

TORX T10
SCREWS

Figure 8-19. Remove and Replace Optional 20 Mbyte Hard Disk Drive Assembly
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P I

Repair

Etched Circuits
(Printed Circuit
Boards)

Caution

Electrostatic
Discharge (ESD)
Precautions

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

The etched circuit boards in the mainframe have plated through holes
which make a solder path through to both sides of the insulating
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.

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 soclder 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 discharge (ESD) can cause damage to certain assemblies
in the mainframe. The damage can range from slight degradation
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.

9. 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

Service

Checks

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
circuit 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 using 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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Tei: {02F) 5526422

Teax: 21905 HPER-BR

Cabie: KEWPACK Rio de Janeito

CANADA

Hewieti-Packard (Canada) Ltd,
11128 178th Sireet
SDMONTON, Alberta T55 1P2
Tl {403} 486-6666

Hewiott-Packard {Canada) Ltd.
17500 Trans Canada Highway
South Service Road
KIRKLAND, Guebec HJ 2X8
Tt (514) BIT-4232

Teiex: 058-21321

Hewlett-Packard (Canada) Lid.
6877 Goreway Drive
MISSISSAUGA, Ontario L4Y 1M8
Tei: {416) 679-5430

Telex: 069-8644

Hewiett-Packard {Canadaj Ltd.
2670 Queensview Dr.

QTTAWA, Ontario K2B 8K1

Tel: {613} 820-6483

CHINA, Peopie's

Republic of

China Hewiett-Packard Co., Lid.
P.Q. Box 9610, Baijing

4th Floor, 2nd Watch Factory Main
Bidg.

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

BELING

Toi: 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-Packard Co. Ltd.

Rengbang Yeoavida Suilding
12-16th Floors

361 Yeceuido-Dong
Youngdeungpo-Ku

BEOUL

Tel: 784-4666, 764-2666
Taiex; 25186 SAMSAN K

MALAYSIA

Hewlett-Packard Salas (Maiaysia}
Sdn. 8nd.

ath Floor

Chung Kniaw Bank Building

46, jalan Raja Laut

50350 KUALA LUMPUR

Tai: 2986585

Yolax: 31011 HPSM MA

MEXICO

Hewsati-Puckard de Mexico,

SA deC.V.

Monta Paivoux No. 111

Lomas de Chapuitepac

11000 HEXICO, D.F.

Tel: 5-40-82-28, 72-88, 50-25
Telax: 17-74-507 HEWPACK MEX

METHERLANDS
Hewiatt-Packard Nederiand 8.V,
Startbaan 16

NL-1187 XR AMSTELVEEN
P.C. Box 667

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

Telex: 13 216 HEPA NL
NORWAY
Hewtetl-Packard Norge A/S
QOstarndalen 16-18

P.O. Box 34

N-1345 OESTERAAS

Teol: 0047/2/24 60 %0

Telex: 76621 hpnas n

PUERTO RICO
Mawieit-Packard Puerto Rico
101 Mudoz Rivers Av

Esu. Caite Qchoa

HATQ REY, Puerto Rico 0918
Tei; {809 754-T80Q

SAUDI ARABIA

Modern Electronics Establishment
Hewiett-Fackard Division

P.C. Box 1228

Retec Plaza, 6th Floor

JEDRAK

Tei: 644 96 28

Telex: 4027 12 FARNAS 5J

Cabie; ELECTA JEDDAH

SINGAPORE

SPAIN

Hewlatt-Packard Espafoia, S.A.
Cria. da ia Corufa, Km. 16, 400
Las Rozas

E-HADRID

Teol: (1) 837.00.11

Teiex: 23515 MPE

SWEDEN
Hewlatt-Packard Sveriga AB
Suathoitsgatan 9, Kista

Box 19

$-16393 SPANGA

Tai: {08) T53-2000

Telex: {854) 17886

Telefax: {08} 7527784

SWITZERLAND
Hewlett-Packard (Schwelz) AG
7, rus du Bois—te-Lan

Cass postate 385

CH-1217 MEYR |

Toi: {0041} 22-83-11-11
Teiex:27333 HPAG CH

TAIWAN

Hewtatt-Packard Taiwan Lid,

8h Floor, Hewlett-Packard Building
337 Fu Hsing North Rosd

TAPES

Tk (02) 712-0404

Toiox: 24439 HEWPACK
Cable:HEWPACK Taipel

TURKEY

Teknim Company Lid,
Iran Caddesi No. 7
Karakliders

ANKARA

Toi: 275800

Talex: 42155 TKNM TR

UNITED KINGDOM

ENGLAND
Hewistt-Packard Lid.
Haathside Park Rosd
Cheatie Heath
BTOCKPORT
Cheshire

SK3 ORB

Tei: 061-428-0828
Telox: 568068

Hewlett-Packard Lid.
King Street Lane

Winnerah, WOKRIGHAM
Barkshire RG 11 SAR

Tol: 0734 784774

Telex: 847178
SCOTLAND
Hewiatt-Paciard Lid.
BOUTH QUEENSFERRY
Wast Lothian. EM30 TG

Hewielt-Packard Singapors {Sales) Tei: 031331 1188

P Lid.

#08-00 Inchcape House
450-2 Alexandra Road
Alaxandra #.0. Box 58
BINGAPORE, 9115

Yol 4731788

Telex: 34208 HPSGS0 RS
Cale: HEWPACK, Singapore

SOUTH AFRICA

Hewieti-Packard So Africa {Py.) Lig.

9 Eastern Service Aoad

Eastgate Ext, 3

SAKOTON 2144

Tei: 832-5111, 802-5125

Teiax: 4-20877 SA

Cabie: HEWPRACK Johannesburg

Telex: 72682
UNITED STATES

Alabams
Hewiett-Pacikard Ca.
420 Wynn Drive
HUNTSVILLE, AL 35805
Tei: (205) B30-2000

Arizona
Hewieti-Packerd Co.

2080 Pointe Parkway Wesl
PHOEHNIX, AZ 85044

Tei: {602) 273-8000

Cailltornia
Hewiett-Packard Co.
1421 8, Manhatian Av.
FULLERTON, CA 92831
Tel: {714} 959-670C

SALES & SUPPORT OFFICES

Arranged alphabetically by country

Hewlatt-Packard Co.

3651 Wast Manchester Ava.
LOS ANGELES, CA 50045
Tel: (213) 337-8000

Telex: §10-125-6608

Hewlett-Packard Go.
9606 Aero Drive

SANM DIEGD, CA 92123
Tel: (619) 279-3200

Hewiatt-Packard Co,
3002 Scott Boulevard
BANTA CLARA, CA 95054
Tei: (408) 988-7000
Teiex: 910-338-0586

Colarado
Hawlatt-Packard Co.

%4 inverngss Place, East
EMGLEWOOD, CO 86112
Toi: {303} 549-5000

Connecticut
Hewiatt-Packard Co.

47 Barnes Industrial Aoad South
WALLINGFORD, CT 06492

Tei: (203) 265-7801

Florida

Hewiati-Fackard Co.

2501 N.W, 62nd Street

FORT LAUDERDALE, FL 33309
Tei: (305 973-2600

Hewiatt-Packard Co.
6177 Laxe Ellenor Drive
GRLANDC, FL 32809
Tak {305) 858-2500
Georgia
Hewietl-Packard Go.
2000 South Perk Place
ATLANTA, GA 30339
Tal: {404} $55-1500
Tevax; 810-766-4300
Hlinois
Hewlet1-Packard Co.
£201 Tollviaw Drive
AOLLING MEADOWS, il 80008
Tat: {312) 255-5800
Talox; 310-687-1066
Indiana
Hewlett-Puckard Co.
11811 N. Maridian 5.
CARMEL IN 46032

Tai: {317) 8444100

Louisiana
Hewlett-Packard o,
168 James Drive East
$T.ROSE, LA TO0BT
P.O. Box 1448
KENMER, LA 70063
Toi: (504) 4674100

Maryland
Hewiett-Packard Co.
3701 Koppers Street
BALTIMORE, MD 21227
Tet: (301) 644-5800
Talex; 710-862-1943

Hewietl-Packard Co.
2 Choke Cherry Road
ROCKYILLE, MD 20850
Tet: {301} 948-5370

Massachuseits
Hewleit-Packard Co.
1775 Mmuteman Road
ANDOYER, MA 01810
Tei; {617) 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

Fawiatt-Packard Co,

3 Crossways Park West
WOODBURY, NY 11787
Tel: {518) 882-7800

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) £66-9000

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
Tel: (414) T94-8800

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

Hewleti-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 Hewlett-Packard product is warranted against defects in materials and workmanship for & period of three years from date of shipment.
Duration and conditions of warranty for this product may be superscded 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 service facility designated by Hewlett-Packard (HP). Buyer shall prepay
shipping charges to HP and HP shai 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 HF for use with a product will execute its programming instructions when properly
instaiied 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 circwit on this product is the sole responsibility of the Buyer. HP does not warrant the Buyer's circuitry
or malfunctions of HP products that resulf from the Buyer's circuitry, In addition, HP does not warrant any damage that occuss as a result
of the Buyer’s circuit or any defects that result from Buyer-supplied products,

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

EXCLUSIVE REMEDIES

THE REMEDIES PROVIDED HEREIN AR BUYBR'S SOLE 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
incidentat or consequential damages in connection with the furnishing, performance or use of this matesial. This document contains
propsictaty information which is protected by copyright. All rights are reserved. No part of this document may be photocopied, reproduced,
or transiated to another language withowut the prior 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 disciosure by the Government is subject to zestrictions 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

Hiermit wird bescheinigt, dass dieses Gerdt/System
HP E1300A/E1301A in Ubereinstimmung mit den Bestimmungesn
von Postverfligung 1046/84 funkentstért ist, Der Deutschen Bun-
despost wurde das Inverkehrbringen dieses Gerdtes/Systems an-
gezeigt und die Berechtigung zur Uberprfung der Serie auf
Einhaltung der Bestimmungen eingerdumdt.

Fusatzinformation fiir Mess- und Testgerite:

Worden Mess. und Testgerdte mit ungeschirmten Kabein
und/oder in offenen Messaufbauten verwendet, so ist vom
Betreiber sicherzustelien, dass die Funk-Eaistorbestimmungen
unter Betriebsbedingungen an seiner Grundsticksgrenze ein-
gehalten werden.

Manufacturer’'s Declaration

This is to certify that the equipment HP BE1300A/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 Hguipment:
If test and measurement equipnient is operated with unscreened
cables and/or used [or meassrements on open set-ups, the user has
to assure that 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

Manuai Part Number E1300-90005 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. In 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 E1300 Aor E1381A 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 Agrece)

The manual is well organized

Instructions are easy to understand

The manual is clearly written

Examples are clear and useful

The manual contains cnough examples
IHustrations 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:
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Printing History

The ?rintiagr}{istmy shown below Ests all Editions and Updates of this manual and the printing date(s). The first printing of the manual is
Edition 1. The Rdition number increments by 1 whenever the manual is revised. Updates, which are issued between Editions, contain
replacement pages to correct the current Edition of the manual. Updates are numbered sequentially starting with Update 1. When a new
Edition is creatsd, it contains all the Update information for the previous Edition. Each new Hdition 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 prodect changes. Therefore, do not expect a one-to-one correspondence betwees product updates and manual
updates.

Fdition 1 {Past Number E1300-90001) ........ ...t September 1989
Edition 2 {(Part Number B1300-90002) ... ..., September 1990
Edition 3 (Part Number BE1300-90G05) ...t November 1991

Trademark Information
Microsoft® and MS-DOS® are U.S. registered trademarks of Microsoft Corporation.
IBM® and PC-DOS® are U.S. registered trademarks of International Business Machines Corporation.
DEC® , VTi00® , and VI220® are registercd trademarks of Digital Hquipment Corporation.
WYSE® is a registered trademark or Wyse Technology
WY-30™ is a trademark of Wyse Technology
Maciniosh® is a registered trademark of Apple Computer Inc.

Safely Symboils
? y Instruction manual 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 avoid personal Direct current (DC).
injury or damage to the product.
L Indicates hazardous voltages.
— Indicates the field wiring terminal that N
must be connected to earth ground before WARNING  caisattentiontoa procedure, practice, or
operating the equipment”protects against condition that could cause bodily injury or
eieetrical shock in case of fault. death.
Frame or chassis ground termipal typical- CAUTION Callsattention toa procedure, practice, ot
A or I iy connects to the equipment’s metal condition that could possibly cause

frame.

damage to eguipment 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. Failvre to
conply with these precantions or with specific warnings eisewhere in this manual violales safely standards of design, manufaciure, and
intended use of the product. Hewletf-Packard Company assumes no liability for the customer’s failure to comply with these requirernents.

Ground the equipnent: 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 supplicd power cable.

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

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

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

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

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



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 gencral programming information for instruments
installed in the mainframe.

Plug-In Module 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.
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* For Scanning Voltmeter Applications, refer to the HP BI1326A/B1411A 5 1/2 Digit Multimeter
User's Manual.
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Related Documents

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 488.2-1987, IEEE Standard Codes, Formats, Protocols, and
Common Commands. 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 VMFEbus 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 Instrumentis) commands and IEEE 4882
Common Commands. For installation and configuration information refer to the
"HP 75000 Series B Installation and Getting 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 using 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
mterface, It includes information on how these files are coded for transmission.
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Chapter 1

Using This Chapter

Mainframe
Description

%

Optional Mainframe
Memory

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:

® Mainframe Description .......... oo ii it 1-1
@ Instrument Definition ...t 1-3
& Introductory Programming Examples ........... ... . .., i-4

The HP E1301A mainframe contains a [ront panel keyboard 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-483.2 Common Commands and SCPI (Standard Commands for
Programmable Instruments} commands; module-to-module synchronization;
and memory management. When installed in the mainframe, SCPI-compatible
register-based plug-in modules behave 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
VXLREG:WRITE and VXIREG: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, R$-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-1B is Hewlett-Packard’s implementation of IEEE Std 488.1-1978,

Getling Started  1-1
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—Trig Qut: 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 GUTP.STAT ON command.

Pacer Out: Allows you to ocutput 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 Im: Allows an instrument to be armed or triggered from an external
negative-golng signal. The signal levels are standard TTL (0V to 5V). Use an
instrument’s ARM:SOUREXT command or the TRIG:SOQUR: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 ranning terminal emulator software, The user interface provides the
functionality of the HP E1301's keyboard and display. ¥ present, the optional
IBASIC interpreter can be configured to control the RS-232 port.

Figure 1-1. Mainframe Fealures



Instrument
Definition

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 buili-in RS8-232, as
well as up to seven optional HP E1324A plug-in serial interfaces.
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Figure i-2. Instrument Concept
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Instruments are identified by a logical address which directly relates to its
HP-IB secondary address. Instruments come from the factory with a preset
Togical address, You can change the factory setting during instaliation (see the
"HP 75000 Series B Installation and Getting Started Guide” for instructions).

A single-module instrzment must have its logical address set to an integer
multiple of 8 (0, 8. 16, 24, ... 240). In a multiple-modgle 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 scrial 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
progranuming via HP-IB. (The System Instrument’s secondary address is 00 and
is the only address that cannot be changed).

Arn unassigned module in an HP E1300A/E1301A Mainframe is one that does
not 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 (sce Chapter 5 of this manual for more information on these
commands).

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-IB interface address
Mainframe's HP-IB primary address
Instrument’s HP-TB sccondary address

SCPI command string or Common Command

® & & @

For insirezments in the mainframe, the primary address is the same as the
mainframe address (.., 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

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 Hewlett-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 OUTPUT 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 70900;"SYST.TIME?"

30 ENTER 70900; H,M,S

40 PRINT H.M,5 Print time
50 END
Typical response: +16, +15, +30  (4:15:30 PM)

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

SYSTTIME 14,00,00

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

10 QUTPUT 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 Print date

40 END

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

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

SYST:DATE 1980,1,13

Getting Started  1-5
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Chapter 2

Using the Front Panel

Using this Chapter 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:

® FrontPanel Features ..........c.ociiiiiiiiiiiinninennns 2-1
@ Using MEnUS ..ottt caiiei et 2-2
® ExccutingCommands ... iiiiiiaiinn 29
@ KeyDescriptions ... iiiiiiiiiiinerans 2-10
® InCaseof Difficulty ... o i 2-12
@ InstromentMenus ... i i 2-13

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

: Digplay Control and
2-1ine X 40 Character Display Menu Keys /Edi'ting Keys
~ e "
(@Esis mow 7
- /
! Salact an iNstrumRent.
gy

STEM UTHTR  SWITDH IBASIC

Instrument
Control Keys

EL3ams 7,21

QWERTY Keyboard

Figure 2-1. Front Panel Featurgs
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Using Menus

A 60-Second Menu
Tutorial

2-2 Using the Front Panel

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 “Executing Commands” Iater 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,

Select an instrument. .
BEYSTEM VOLTMTR SWITGCH

1_'"'""| i i
= =

on installed %nstrumcnts

i3G@. 91 F.2.2

(] =) [=)

Note: Typical instruments shown. Actual choices depend

Figure 2-2. Select an instrument Menu

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

The menn keys are located directly 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.

If 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 (f1 - £3 keys), re-type the
correct information, and press Retuen.



& Press Prev Menu to return to the previous menu within an instrument
menu or cscape 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 Enstr 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 {o 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 System  The System Instrument menu allows you to:

Instrument Men: Set or read the system HP-IB address

Reset (reboot) the mainframe
Digplay the logical addresses of installed instruments
Display information about installed instruments

& & @ %

How to Set or Read the System HP-IB Address

SELECT BW INSTRUMENT .. 5

SYSTERM ;>

CONFIGY HP-IR

SYSTEM_8: ;
READ SET ?

@iﬂ
i e .

rew H s, ‘ "N
Typical HP_IB address i Enter rew HP_IR address, press

{range=1-3¢; e g. @8)

“ .
SYSTEM_B:¢3_ SCP cammand woed:

I - : N WR<a T
BERD SEY SYST: COMr: GPI8: ADDR<address
SCPI conmans used: E3zecs F.2.A

SYST COpMM: GRIG: ADDR?
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-~
How t{o Reset the System
SELECT AN ENSTRUMENT. . ¢
EYSTER s

| I

FEPE cammrd g i
LIAG: BOOT S p—

LOMFIG? HP-IB

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

Pressing Reset Instr from the System Instrument meny is equivalent to executing the *RST command which resets the System Instrument.

. vy
e - ~ i )
How to Display Logical Addresses or Instrument information
¢
SELECT A% INSTRUMERT ._ !
ETSTEH
fi
"
LBNFILY HP-I& %
SYSTEN.E
LABGS DEYVIRE
Typical Logieal
Addressos N\ i e R ) T TSR A =2 ]
7 3 + togleal adoress {a.g. 8)
i
SYSTEA_B:+49.+58,218 -
LABDS DEYICE g :ﬁwm
. : Manfastures | cal Addres £
=l c;:mms,:uI} - Devion’s o llolgol? 1 Dev-::;s o
VXL GONE s DLALDS Lagionl Address 4@a%=hpy 7O !
Display 81 (typicald | gYSTEN_§: 48, +0, 44095, 955344, - |, 6, RES,
i
7
— . ; v
Systam Lnstrument’s Model Device Slot Devies
tegicel Address o [ Ciass
Meamory Memary Merhary Salf-teat
Space Offeot(Hox) Sizel{Mex: Pass or Fail
; : {
Dispiay 22 (iypleall E ’J )
(repeatedly press to access) SYSTEM_8: RIG.OMBESEEBEEE. SHEREERIDE . READY
Flelds Reserved :
o Device’s N « Secondary Ad
for Fugtm Use Secomeiary AUEreSs » Logicd] Adoreme &)
Sisplay #3 {typical) - A
. 3 SYSTRH_@: ', 70,7 rr PUYELTHTR INSYALLEE AT, SELUMURRY RODR 3
(repeatsdiy press . 1o access)
SCPY pommard used:
VT COME - DLIST< Tadors £is0Es f2.0
k ¥ indigates the nurber g wdnown

2-4 Using the Front Panel



Using the Other  The instrument menus allow you to access the most-used instrument {unctions
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
meni, 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

® 9 & & @

Selecting the Switchbox  To select 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 funciion 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 {rom the front panel or remote. When entering a
channel list in response to a menu prompt however, do not precede it
with the @ character. Doing so causes a syntax error.
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How to Open/Close Channels

Switchbox [nstrument at logicel add-ess 15
{Secondary address = @B23

SHITCH_18: _
FAONTTOR CPEN GLOSE SCAN GARD “‘%

i

i EMITCH.1E: ENTER CHRANKMEL LIST SHITCH. 16: ENTER CMANMEL LIST

ENTER CHANNEL LIST AND PRESS Returs

i
ENTER CHANMNEL E1ST AND PRESS Return
(e .. A2 for charne]l B2 on card #1) (e.g.. 02 +or charesel 02 on card #1)

SEP! command Lsed: S0P command used:
\_ OPEN <channz] st CLOS Cohannel Jist?

AT T L

e “
How io Scan Channels
SHITCH_I&:
FBONITOR APERM CLOSE STAN CRREG “'%
1 (=]
SHITCH..1G: .
SET_P STER
) PRESS 2 TO ADVANCE TO NEXT CHANNEL
QNET@H@ﬂ% ENTER CHHMNEL LIST (i.e., tr«;ggeh the instrument)
ENTER CHANNEL LIST AND PRESS Return SCFleammand used:
(s.g. ., 182:115 to sean channels 80 to 15 on card #1) TRIG
SCPI commands used:
FRIG: SOUR HOLD
SCAN<channe!_ fist>
INIT
\- ! Y,
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How to Display Monitor Type, Description, or Reset Module

SHITGH-_18: _
HIOR LY GR GFER C1.0SE SCAN CARD —

SHITCH_18: .
TYPE? GESCRY REREY

g EoE B bE

——

1

SHEITER,..18: EMTER DARD MUHBER E SHITEH_1G6: EMTER THRRD HURBER
ERTER CART NUMBER AMD PRESS Roturn ENTER CARD MUMBER AND PRESS Return
(e.g.. ! iz for card #i) Hodel MNurber {a.g.. 1 s for card AL}
i /- Serial Murber
| ey
[ A SCF’f_z:‘cmmﬁnd v
SHITCH.16: HEWLETT-PACKARD. £1395R.6.A, 98 STAT: EON e

TYPE HES0R

SCPT comrand usied
BYST OV P P nonbar

Module Revision Code

ENITOR..16: ENTER CARE BUARBER

i
ENTER SARD MUMBER AND PRESE Retwrn
le.g., § 1w Tor card #1)

1

SHITCH.16: 16 CHEMMNEL RELAY AUX"
TYPE DESER

SCH comiand waod:

L9004 ¥ 2.6
BYST OIS nmear

How to Select Monitor Mode

H

SHITCH_1&: .
HOWITOR  OPEM  CLOSE SR DARR —>

SHITEHLIE: ENTER CARD MUMBER OR ARUTD

FRTER CARD NUMBER or
TYPE AUTO AMD) PRESS RETURN

!
|

SHITEH.16: CHER: . . . . 4 . B . . . . . ;
BEAD SEY i

SR commanss used:
LTSGR MON: CARD<rwmber)
DGR 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), you should not use monitor mode,

Tablc 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)

5rq A service reguest has occurred

Reading Error Messages  Whenever the display is showing the err 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 error message, press the following
keys:

G| G O | I | ] G [ G | e T

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:

£

Alfter 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.
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Executing
Commands

Editing

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 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 cach 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: MM

TRIG:SOUR IMM

As another example, after selecting the Switchbox, suppose you must set up and
execufe a scan list with automatic advance (automatic advance is not available

* from the memu). You can do this by typing the following command string and

pressing Retura (notice that by linking the commands together with a semicolon
and colon you need press Return only once).

TRIG:S0UR IMM;:SCAN (@100:105):INIT

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

Menu Keys

@ THRU Fi'

Display Control &
Editing Keys

2-10 Using the Front Panel

This section explains the function of each of the front panels 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 sef for additional editing functions.

Selects the menu choice displayed directly above each key.
Reiurns to the Select gn instrument menu,

Returns to the previous menu level within an instrument menu or escapes from
an input prompt. When you reach the top of an instrument’s menu, 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 menn 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 executed commands by repeatedly pressing Recall Prev. When you
reach the bottom of the stack {the last line in the buffer), pressing Recall Prev
does nothing except to cause a beep. Pressing Shift with Recall Prev 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
exccuie 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 Menu,

(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



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,

Erases 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 fo 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 Shift 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.

Eand of linc. Enters your responses to menu prompis. Exccutes commands
entered from the front panel 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

Problem:

Problem Cause/Selution:

Error -113 undefined header error occurs after entering
data in response (o a menu prompt,

For some commands used by the menus, the data
entered is appended to a command header. For
example, i yon enter "1" as the port number for a digital
O module, the command used is
DIG:HAND1:MODE NONE where HAND1 indicates
the port aumber. If your entry was invalid or incorrect,
error -113 occurs.

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

Configuration errors. Select SYSTEM
Press any key to continue_

An unnassigned device (incorrect Jogical address) was
detected, or the contents of non-volatile memory may
have been lost, If vou 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 front panel has been locked-out (HP-1B local
Tockout), 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:MOMNSTAT OFF {from remote).

Display shows:

Can not connect to instrument
Press any key to continue_

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

After selecting an instrument the display shows:

busy.

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

Display shows:

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

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

@ SystemInstrumeni Ment.......co i, 2-14
& SwitchboxMent .........ciiiiieiinieninns e 2-16
® Scanping Voltmeter Menn ... i, 2-18
® HP E1326A 5 1/2 Digit Multimeter Menu ................ 2-20
& HP E1328A 4-Channel D/A Converter Menu ............. 221
o HP E1330A Quad 8-Bit Digital YO Menu ................ 2-22
@ HP E1332A 4-Channel Counter/Totalizer Menn . .......... 2-24
& HP FE1333A 3-Channel Universal Counter Menu .......... 2-26
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Chapter 3

Using the Display Terminal Interface

Using this Chapter 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 Interface Features .....o.oooioiiiiiiiioin 3-Z
& UsingMenus ... it 33
® Executing Commands ....... ... . oo i, 3-13
¢ General KeyDescriptions ... .. ... il -14
® Using Supported Terminals ..., 316
® Using Other Terminals ......... .. oot 3-19
® InCaseof Difficulty ..o 3-23
@ InstrumentMenus ... ... .. .o 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 C in this manual.
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Terminal Interface
Features

Figure 3-2 shows a typical terminal interface display with its function labels
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 menn 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.

‘\

VOLTNTR _B:

+2 ., ORAGHRE+837
+2.119804E-883
5. Z274897E-BEE
+5 5958 74E-881
+4 S2I773E-881
+5 . 4464668881

meas  voit?

+9 . SORRREE +AT37
meas ivolt?

+9 , OPRBABE «@37
meas i vplt?

+5 . 9531 2CE-BA3
meas uglET

+2 . BE7I1BE+BRR
abodef

~113, "Undef ined header®

meas voltiac?
+3.,6Z21697E-BA3

LI O v =

y

SCToLCL

Instrument Label

|

Text Output Area

P Command Entry Line

/ —— lnput Line
 —— s

meas  fresT_

/ / “““““ — Prompt Line

e

g 2z i1

Motes: 1. Example screens are from HP Advancelink terminal emulator,

2. later screen examples are shown compressed {only 4 lines tail)
and may show ondy part of the screen width.

Figure 3-1. Typical Terminal Interface Display
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U%Eﬂg 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 oaly to that instrument. Terminal
interface operation of an instrument is independent from other instruments and
indcpendent from the remote operation of the instrument. To operate another
instrament from the terminal interface, you must select that instrument,

Szlect an instrument.

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

Figure 3-2. "Select an instrument” Menu

A 80-Second Menu  Following the power-on sequence or a system reset, the screen shows the Sefect
Tulorial  an instrument menu (see Figure 3-2). This menu allows you to sclect one of the
instruments listed.

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

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

@ 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. 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
Retuen (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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If you make an incorrect entry in response to an input prompt, the
bottom line of the Text Output Area will show an ertror message. When
this happens, just select that menu choice again (f1 - £5 keys), re-type the
correct information, and press Return,

& Press PRYV_MENU or ESC to return to the previous menu within an
instrument menu or escape from an input prompt. Press SEL_INST to
return to the Select an Instrument menu (see next item). Note that when
you leave an instrument and return later, you return to the same menu
location you were when you left. In addition, any information below the
Text Output 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 returas you to the Select an Instrument menu, Note that

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

How to Access the Utility Keys

VOLTHTR 8!

VOLTHTR B
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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 instatled insiruments

2 ® @ @

4 ™
How to Set or Read the System HP-1B Address
Select an instrunent._
SYSTEN_8:
|
SYSTEM 8°
Enter new HP-iB address, press Return
{range =1 through 30)
SCPl command used:
SYST:COMM:GPIB:ADDR <addr>
EYSTENM_B:
+9
- Typical HP-IB address
SCPl command used:
SYST:COMMGPIB:ADDR?
\. A
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How to Reset the System

Select an instrument._

SYSTEM_8:
 Press #1 to Reset

-

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

Select an instrument.

SYSTEM B!

SYBTEM 8

——————————————————————————————— Enter device's logical address and press Return for individual
instrument information, orf just enter one space and Retun, for

SYSTEN B° information on all intruments.
B:

(in this case, 8 was entered}
+H, 8, +32 , + 2448

Logical address of selected device Instrument name

SYSIEN_@: A
+8" 48, +4B95 , +65344, -1, +8,REG, #16 , EHARARAB

INSTALLED AT SECOMDARY ADDR  1'(__
s,

B8 , BHEBRASRAE . READY, "V, Y, VY, "UOLTHTR

e
i e 1 S

- HPAB secondary address

Note: For a description of each field of the instrument information, see
YELCONF:DLIS? in the SCPI Command Reference section.
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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 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
memi. The Switchbox menu aliows you to;

Open and Close Channels

Scan Channels

Display Module Type and Description
Monitor a Switchbox

Reset a selected switch module

® @@ 6 S

Selecting the Switchbox  To select the Switchbox, press the function key (f1 - £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.)

Note 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 Jowest 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 terminal interface or remote. When
entering a channel list in response to 4 menu prompt however, do not
precede it with the @ character. Doing so causes a syntax error,
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How to Open/Close Channels

Switchbox instrument at logical address 32
{secondary address =04)

SWITCH 321+

SYITCH_32:

Enter channesl list

L

SWITCH_32:

Enter chammel list

2 ‘
SCPI command used: \, Enter Channel List and press Return */ SCPI command used:
QOPEN <channel_list> {e.g., 102 for channel 2 on card #1) CLOSE <channei_list>
S
How to Scan Channels
SWITCH_32:
SHITCH 32°
\ Press #2 to advance 1o the nexi channel in
SMITCH 32° the Scan List f.e. to trigger the instrument.)
Entar channel iist
i
;
Enter Channel List and press Return
{e.qg., 100:115 to scan channels 00 to 15 on cardd #1)
/
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How to Display Module Type, Description, or Reset Module

SWITCH 32

SWITCH _32:

l

SHITCH 32° SWITCH_32:

Enter card wember Enter card numbsr

:

Enter Card Numi’ae'r and press Return Enter Card Number and press Return
l SCPi command used:
SWITCH 32! SYST:CPON <card number:>

HEWLETT-PACKARD . E13454,8,7 .83 .88

SCPl command used:
SYST:CTYP? <card_number>

SWITCH 32:
Enter card number

|

Enter Card Number and press Return

|

SHITCH 32!

Y16 Channel Helay Mux”

SCP! command used;
SYST:CDES? <card number>

. v
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How to Select Monitor Mode

SUETCH 32:

SWITCH_32:
Enter card number or AUTO

Enter Card Number or type
AUTO and press Return

SUITCH_32:

Chan® , & 5 3 2 5 2 3 2 4 2 5
DT

SCPl commands used:
DISP:MOMN:CARD <card_number>
DISP:MOM:STAT ON

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
mstrument in monitor mode using terminal interface menus, or by executing the
DISE:MON:STAT ON command from the terminal interface. Pressing most
terminal interface keys will automatically exit monitor mode and return to the
instrument menu, However, you can use the left and right arrow keys in monitor
mode to view long displays.
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Mote 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), you 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).

Tabile 3-1. Monitor Mode Digplay Annunciators

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

Messages” below)

srq A service request has occurred

Reading Error Messages  Whenever the screen is showing the e#r annunciator, an error has occurred for
the instrument being monitored. You can read the error message, aithough
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 crror was fogged, repeat the above command by pressing
UTILS, RCL_PREY, 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.
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Executing
Commands

Mote

Editing

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:IMM

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 Retura only once).

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

The screen editing keys (shown on the following page) allow you to edit
user-cntered 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

1

UTILS

Control Keys
through | 5

ey | SEL_INST

PRV _MENU

MORE

e | RCL_PHEV

uTiLs

E ESC

8

Editing Keys

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 instrument ment,

Returns to the previons 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 disappcars.

The sereen 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. Aflter you have displayed all groups of choices,
pressing MORE 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 does nothing until you have pressed RCL_PREV at least twice.

Recalls the last SCPI command generated by a menu operation. For cxample,
reading the {ime using the menus (SYSTEM, TIME, READ) generates and
executes 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 execute 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.

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

instrument Conirol
Keys

(05 ] — [FreT]

(U5 ] — (G

Other Keys

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 & 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), RET_INST
also clears the instrument’s terminal interface and remote mput and ountput
buffers. RST_INST is the only terminal interface key that can affect an
instrument being operated from remote.

Clears the terminal interface input and output buffers (remote buffers are not
cleared) of the sclected 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 your 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:

CTRL R = Instrument Reset
CTRL C = Clear Instrument
CTRL D = Select an instrument menu.

For a complete list of all CTRL Sequences, sce 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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Usi ng Su ppor&ed 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.

Menn tutorial

& HP 700/92 e
@ HP700/04 ... i,
e HP 700/ 22 e e
@ HP 700/43 and WYSE WY-30™

Menu tutorial
Sce page 3-17
See page 3-19

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

sections,
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Using the HP 700/22  The HP 700/22 terminal crulates 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.

vTi00® Key Map  The symbols shown in the upper left corner of key each are now mapped with
the function labeled in the center of each key.

for 1 fr2 1 s Y Brs
{1 f2 {2 f4
N Aoy W AN .
(7 AR E 'L N [- )
5 i6 {7 i8
\. W, W w S, v, \,, W
- Y AN N ™ k
4 # & f
Roll Next inseri Delete
Up Page Line Char
v o N v, . o 7
(1 AR E Y (s Y {enes
Roll Prev Delete
Down Page Line
i, . .\ # " 7
Return
fo | e . 1
RCL_PREV Clear
Line
L A N A o S
- J
2140500 VT130

Selecting vT1100% 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
Columus 80
EMI1001D EM100
Inhibit Auto Wrap YES
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VT220% Key Map  The function keys that are normally labeled 6 through £14 are now labeled:

e s e e e )G )G

Note Because the HFP 700/22 keyboard has nine function keys in the center of the
keyboard, f4 is mapped twice

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

A

‘\
Yy £ T 'd T
Selact nseri~Here Rermove
Delete insert Delete
Line Line Char
L & \., v Y,
s N N ~
Find i) 9
Clear—» Prev Next
End Screen Screen
& AW g y,
s ™
\, y
\
1 f N " E
3 [
l y L vy

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
EMI160 1D EM220
Inhibit Auto Wrap YES
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Using the WYSE®

Using Other
Terminals

WY-30™

With the WYSE® wy-30m™ terminal, some functions of the Display Terminal
Interface have been assigned to keys with other labels. Use this keyboard map to
help locate these functions.

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

- ~
13 (2 Yy ) (ke
/s | izt | 13717 | | 4a/18

L 7 .. » L "y N,

; "y ra " rg ™ f‘
not Delete Clear— not
used Char | End | { used

¢ “ w N f

Insert Dzlete Clear nof
Line Line Screen used
Y .. A h. SN i

A

s 1 ™y '2 A f'j T
not Copy Page
used Pri Up

L, > . v 1, w not

o N r ~ 1 used

Print Page

hN A
E7405-0L WY30

Where two function key labels are shown, the one following the "/ character is
accessed by pressing and holding the CTRL key while pressing the desired
function key (e.g. to access the 16 function, press CTRL-12/16).

This section discusses using terminals which are not on the Supported 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. Onee selected, you can type
Common Commands or SCPI commands to the instrument. In addition,
keyboard accessible control codes provide display control for terminals which
may not have keys dedicated to those functions.
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What “Not Supported”  Strictly speaking, a terminal is not supported if it has not been rigorously tested
Means  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, iry it. Here is a list of terminals you should try.

HP 23924

HP 2394A

DEC® vT100®

DEC® v1220%

WYSE® wy-s50™

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

Testing Terminals for  Here is how you test an unsupported terminal for compatibility with the Display
Compatibility  Torminal 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.

4.1f you sce only the “Select an instrument” prompt without the “Select an
instrument” menu labels, your terminal did not return a recognized ID.
To set the terminal type manually, type the Terminal Interface Command:

ST HP (followed by Return for HP terminals)

8T VT%(}(;) lr('follo'\fw:d by Return for vT100% emulators)
ST mz(;) Efollewcd by Return for VT220%® emulators)
8T WYSE?;O {followed by Return for Wy-30% emulators)
8T WYSQ;} (followed by Return for WY-50™ emulators)

NOTE 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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1f 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
SCP! 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 “Sclect an instrument” prompt. The commands can be typed in
upper case or lower case.

81 Sl selects an instrument by its name, exactly as it would appear in the “Select an
instrument” menu (see Table 3-2), If your mainframe has more than one
instrument with the same name, follow the name with a comma () and the
desired instrument’s logical address. Here arc some examples of SI commands:

si voltmtr (sclects a voltmeter instrument)

si switch (selects a switchbox instrument)

SI SWITCH (same as above)

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

Table 3-2. Instrument Names for the 8 Command

Men: Name Instrument
SYSTEM The System Instrument (built-in to the mainframe)
VOLTMTR HP E1326A Standalone, or HP E1326A Scanning
Voltmeter Modules
SWITCH Switchbox composed of one or more HP
Multiplexer Modules
DIG /O 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
/A HP E1328A Digital to Analog Converter Module

SA  SA sclects 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 name followed by its logical address
(e.g. VOLTMTR_&).
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Returning to the “Select an
Instrument” Prompt

Control Sequences for
Terminal Interface Functions

To get a list of the logical addresses used in your mainframe, send the SCPI
command VXLECONF:DLAD? to the System Instrument. Then to determine
what instrument is at each logical address, send the command
VXECONF:DLIS? n for each logical address in the list (where m is a Jogical

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, t = IBASIC only, £ = Front Panel only.

Table 3-3. Control Sequence Functions

Bel char Delete character at the cursor position CIRL-X
Cir =end Clears line from cursor position to end of line | CTRL-L
Clear line Clears line regardless of cursor position CTRL-U
Iasert line + Inserts a blank line at the cursor position CTRL-O
Delete line T | Deletes the line at the current cursor position | CTRL-DEL
End of line Move cursor to the end of current line CTRL-Z
Start of line Move cursor to the beg,mmng of current Eme CIRL-A
Retarn Terminates usér entry _ CCTRL-M
RCL_MENU | Recalls the last command executed via thc CTRL-W
menu keys
"RCL: PREV :RLCdlii the last %chrai commands ﬁxccutcd | CCTRLF
Co i e Uviawser dnput e g RHEE R
RCL_NEXT | After RCL PREV, RCL, NEXT may ybe. ] CTRLB
o S L ased to nove forward thmug,h ihc rccalk,d RETN BTN P
----- e commands _ i LR
SEL_INST - | Return to “Select an insir'um{,m” menti o | CTRL-D
"CLR_INST . | Clear instrument’s inpat and output buffmrs st CTRL-C
“RST INST' | Like CLR_INST plus clears. |+ CTRL:R
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in Case of Difficuity

Problem:

Problem Cause/Solution:

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

For some commands used by the menus, the data
entered is appended to a command header. For
example, if you enter "1" as the port number for a digital
1/O module, the command used is
DIG:HAND1LMODE NONE where HANDI indicates
the port number. If your entry was invalid or incorrect,
grror -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 scem to work but nothing happens when I reach
the bottom level or try to execute a command.

The teriminal interface has been locked-ont (HP-1B
local lockout). You can re-enable menu operation by
cancelling local lockout {from remote) or by cycling
mainirame power.

Display cannot be removed from monitor mode.

Monitor mode was entered from remote
(DISP:MON:STAT ON command) and the terminal
interface has also been locked ount (FIP-1B local
lockout). Either cancel the local lockout or exceute
DISP;MON:STAT OFF (from remote).

Display shows:

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

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

Alfter selecting an instrument the display shows:

ﬁbusyn-

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
Froni Panel. An instrument can only be “attached” to
one display at a time. Al the Front Panel, press Select
Enstr. The instrument can now be selected from the
terminal interface.

Using the Display Terminal Interface 3-23



Notes

3-24 Using the Display Terminal interface



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 InstrumentMenu . ... i 3-26
® SwitchboX MEnU ... .ottt it e it ee i rieai s 3-28
@ Scanning Voltmeter Menu ... oo iviiiiiiiii 330
® HP E1326A 5 1/2 Digit Multimeter Menu .......... ... 3-32
e HPE1328A 4-Channel D/A ConverterMenu ............. 3-33
& HP F1330A Quad 8-Bit Digital /O Menu ................ 3-34
# HP E1332A 4-Channel Counter/Totalizer Menu . .......... 3-36
# HP F1333A 3-Channel Universal Counter Menu .......... 3-38
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Using this Chapter

Using the Pacer

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:

& Usingthe Pacer. ... iainiiii i, 4-1
® Changing the Primary HP-IB Address .................... 4-3
& Synchronizing Internal and External Instruments ........... 4-3
@ Mainframe DataMemory ... 4-6

The Pacer generates a square wave signal on the mainframe’s rear panel Pacer
Out connecter. The signal levels are standard TTL levels (OV 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)

@V

£

kumww #.5 sec —ﬂbﬁﬂﬁg~ #.5 sec ——Wj

!
rﬂ Specified Square Wave Period H%
= 1 second
13084 F.301

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

4-2 Using the Mainframe

@ SOUR:PULS: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 500ns to 8.3 seconds.

& TRIG:SOUR 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 cxample 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
Configure Pacer for 10 cycles
Square wave period = 1 second

SOUR:PULS:COUN 10
SOQUR:PULS:PER 1

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
connector).

ABORT Set Pacer trigger system to Idle
State

SOURPULS: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

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
sysiem, or execute the ABORT command, the trigger system goes (o the Idle
State. You can configure the Pacer (SOURce subsystem) and specify the trigger
source (TRIG:SQUR 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
outpuiting the specified number of square wave cycles. Once the Pacer has
begun outputting, the trigger system returns to the Idke State.



Changing the
Primary HP-IB
Address

Synchronizing
internal and
External
Instruments

-~ Power—on, ABORT,
®RET, DIAG: BOOT

INITiatel: IMMediate]

wait for Trigger
State

)

Trigger recelved

FPacaer Action

E1380A F. 3.2

Figure 4-2. Pacer Trigger States

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
instructions on setting/reading the HP-IB address from the front panel.) The
following command sets the mainframe’s primary HP-IB address to 12,

SYST:COMM:GPIB:ADDR 12

The mainframe’s Trig Out and Event In ports allow you to synchronize external
equipment to instruments operating within the mainframe. The Trig Out port
allows an instrument in the mainframe to output a negative-going pulse to
indicate the occurrence of some event such as a multiplexer channel closure.
The signal levels are standard TTL (0V to 5V). You direct the pulse from the
appropriate instrument to the Trig Out port by sending the OUTP:STAT ON
command to that mstrument.

The Event In port allows an insirument 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:SOUR:FXT command to an instrument to direct the signal on the Event
In port to that instrument.

The following cxamples use an external HP 3457A Multimeter and an internal
HP E1345A 16-Channel Multiplexer to demonstrate the use of the Trig Out and
Event In ports.

Using the Mainframe 4-3



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 multimetet’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 multiplexer o advance to the next channel in the scan list,

4. Steps 2 and 3 are repeated uniil all channels have been scanned and
readings taken.

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

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

20 OUTPUT 70914,"OUTF ON"
30 OUTPUT 70914, TRIG:SOUR EXT"

40 OUTPUT 70914;"SCAN (@100:115)"

50 QUTPUT 70614, INIT"

Enable Trig Out port

Set multiplexer to advance scan
on external signal

Specify scan list (channels 100
to 115)

Close first channel (starts

scanning cycle)
50 END
Example: Synchronizing Internal/External Instruments and the Computer This
example uscs the mainframe’s Trig Out port to synchronize an external
L MULTIRPLEXER MODULE

HEP E1300/E1301 MATNFRAME
— . o MULTIMETER  INPUT

L \ ! \( HP 34574 MULTIMETER
N e

________________________________________ /u”i‘jh N

\, T 4

N U

VOLYMETER EXTERNAL
S LETE TRIGGER

Event fin  Pacer Gut Trig Out

SW Max 3V Max

£1302A F. 3.3
Figure 4-3. Synchronizing Internal/External instruments

4-4  Using the Mainframe



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 cach reading and advance to the next channel in the scan Hst,
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)

680 FORI=1TO 18 Loop through following lines
16 times

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

80 PRINT A Print reading

90 TRIGGER 70914 Trigger multiplexer; advances
to next channel

100 NEXT§

110 END

Using the Mainframe 4-5



MULLT IPLEXER MODULE #1

o . /"' MULT IPLEXER MODULE #2
HP E1300/E1301 MATNFRAME,

o ‘ - MULTIMETER INPUT

\HP 3457A MULTIMETER
N
ﬁ;}:\\

\\
\\\
\\
\\
\\

\\ VOLTMETER EXTERNAL

™ 2 i "
vent In  Page- Out Trig Out COMPLETE TRIGGER

BV Max oV Max

TEKIG FL3.5
Figure 4-4. Synchronizing Internal/External Instruments and Computer

Mainframe Data When power 1s applied or the system rebooted (DIAG:BOOT command),

Me mory mainframe memory is automatically confignred to provide a predefined amount
of memory for any installed instruments that require memory space. For
example, cach multimeter instrument within the mainframe is allocated enough
memory Lo store 100 readings.

Mainframe memory is also automatically re-allocated upon demand while
programming, For example, if greater than 100 readings are requested for a
multimeter, the mainframe computes the amount of memory required for these
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 is 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  syntax store the data in mainframe memory. Faster instrument reading rates are
possible when using reading memory versus sending data directly to an external
computer. Storing rcadings 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 retricve data stored in mainframe memory using the
FETCh? command.

4-8 Using the Mainframe



Non-Volatile User
Memory

Allocating a User
Memory Segment

Moie:
IBASIC Users

Locating the NRAM
segment

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 CHM _RGS(1:15) Create computer arvay for 15
readings

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

Configitre multimeter for 4-wire
resistance, scan channels 105 -

109
30 OUTPUT 70803;"RES:OCOM ON"  Enable offset compensation
40 OUTPUT 70803;"TRIG:COUN 3" Cycle through scan list 3 times
50 OQUTPUT 7003;"INIT" Trigger muitimeter, store the
readings in mainframe memory
80 CUTPUT 70903;"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

The System Enstrument 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 (logical 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
controlled 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. |t will remain through power
interruptions and system resets. Only the DIAG:BOOT:COLD , or
DIAGNRAM:CRE ( commands can de-allocate the NRAM segment.

Allocating an NRAM segment will de-allocate a previously allocated RDIESk
segment. To include both tvpes; allocate them both before a reset, or allocate
the NRAM segment, reset the system, then allocate the RDISk segment and
again reset the system,

Since the system decides where in memory to locate the NRAM segment, vou
must exccute the DEAG:NRAM:ADDRess? query to determine its starting

Using the Mainframe 4-7
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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: Allocating 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 QUTPUT 70900;"DIAG:NRAM:.CRE 128"
resef the system
30 OQUTPUT 70900;"DIAG:BOOT"
allow time for reset to begin
40 WAITS
wait for scif-test to complete
50 ONTIMEQUT 7.1 GOTO Complete
80 Complete:B = SPOLL(70800)
query starting addr
70 CUTPUT 70900;"IIAG:NRAM:ADDR?"
enter starting addr
ENTER 70860;Addr
print it
80 PRINT USING "31X,"Addr="",8D";Addr



Using :DOWNIload and
UPload? to Access
Data

Caution

Data Formats for
:DOWHNload

The command DIAG:DOWNload < 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 ...DOWNload 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;
® you specify a starting address for DOWNload which is outside the
NRAM segment
® 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 cither of these occur, operation of the mainframe will be disrupted. To restore
operation:
1. turn the mainframe off and then back on.
2. whilc 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 exeenting DIAG:BOOT:COLD

Data stored into NRAM using :DOWNload can be sent in cither Definite, or
Indefinite Length Arbitrary Block Program Data formats {sce Parameter Types
in the beginning of Cahpier 5), The Definite Length block format is
recommended since the format includes a data length count which positively
terminates the :DOWNload command when that count is reached. If the
Indefinite Length format’s termination sequence (< newline > with END) 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 {ollowing example program will use the small NRAM segment created in
the previous exampie. it will show how to store and retrieve:

@ 64 ASCIH charactors
® thirty-two, 8 bt data bytes
@ sixteen, 16 bit data words

Using the Mainframe 4-8



Example: Storing and Retrieving data wsing DOWNRIoad and UPLoad.

define varigbles for DOWNIoad and UPLoad
90 DiM Chars${64],Chars_back$[80]

100 [INTEGER Words{1:16),Bytes(1:32),Words_back{1:16),
Bytes back(1:32)

create string of characters

110 Chars$ ="1234567850123456789012345678901234567890
123456789012345678801234"

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=1TQ 32
160  Bytes{l) =63+
170 NEXTI
DOWNload 16 words to NRAM segment

180 OUTPUT 70900 USING "“"DIAG:DOWN ™,8D," #232", 16(W)";
Addr -+ 98, Words(*)

DOWNIoad 32 bytes to NRAM segient

190 QUTPUT 70800 USING ""DIAG:DOWN " 8D, #232" 32(B)";
Addr + 64, Bytes(*)

Download 64 characters to NRAM segment

200 CUTPUT 70800 USING " DIAG:DOWN "™ 8D ™ #264™ B4A"
Addr,Chars$

UPLoad 64 characters from NRAM segment
210 QUTPUT 70900 USING ""DIAG:UPL? ™.8D," 84" Addr
220 ENTER 70800 USING "4X 64A";Chars_back$
230 PRINT TAB(5);Chars_back$

UPlL.oad 32 data bytes from NRAM segment
240 OUTPUT 70900 USING "™"DIAG:UPL? ™ 8D,™ 32" Addr + 64
250 ENTER 70800 USING "4X,32(B)"Byies_back(*)
260 PRINT Bytes back(*)

UPLoad 16 data words from NRAM segment
270 OUTPUT 70900 USING ""DIAG:UPL? ',8D," 32" Addr + 66
280 ENTER 70900 USING "4X,16(W)":Words_back(*)
290 PRINT Words_back(*)
300 END

418 Using the Mainframe



About this Chapter

What You Will Need

Chapter 5

Downloading Device Drivers

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 having to update an internal set of ROMs. This chapter
contains the following sections:

@ AboutthisChapler ... ..o i e 51
e What YouWillNeed ........ ..o 5-1
@ Memory Configuration ......... ...l 5-3
® Downioad Program Configoration .........o.oovviannns 5-4
& Downloading Drivers in MS-DOS systems ................. 56
e Downloading Drivers in HP IBASIC Systems .............. 5-7
# Downloading Drivers from Other HP BASIC Systems . ... .. 5-8
& Downloading Multiple Drivers ............oovii il 58
® Checking DriverStatus ........oovviiiiiiiianiiniia. . 39
® Manually Downloading Drivers ...............ooiiiiin, 3-10

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 convenicnce. 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-1B (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 supported.

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 use an HP 24542G cable to make the connection, If your
computer has a 9 pin serial output connector, you can use an HP 24542M and an
HP 24542H cable {connected end to end) to make the connection.
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Memory
Configuration

NOTE

Example

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.

FFFFFFR
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 (1000000L) minus the size of memory installed. The boot time messages will tell you how
much RAM you have instalied in your system. In a system with 512Kbytes of memory the Low
Address is low address = 1000000, - 38608, = ¥80000, or 16,252,928 decimal.

Figure 5-2. Positioning of Aliocatable RAM

If you create a 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
at @ lower address then the RAM Disk area.
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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.

COM]1 15 used for output.

Baud rate is 9600,

1 stop bit is used

MRAM size is zero.

RDISK size 1s zero,

@ 2 & @ ® & & @

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 2s the interface address when running in any HP BASIC
environment other than IBASIC.

NRAM size is zero,

® RDISK size is zero.

@ @ @ @

@

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 cdit 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
langnage 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).

& Alllines beginning with "#" are comments.

® Lines that start with "##" are intended to remain comments,

@ Lines that start with "#" arc cxample fincs 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 value by an equal siga ("=").

@ Unrecognized seftings are ignored.

& If you activate morc than one line for a setting 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 to 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
DIRECTORY = . 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 default
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:

55 is the select code of the HP-1B interface card.
pp is the primary HP-IB address used for the VXI mainframe.
80 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 RS-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 COMI 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 not 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 2
DIAG:BOOT:COLD command). Allowed valoes 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 specified.

RDISK = specifies the size in bytes of the RAM disk segment you wish to set
up. The default value is zero 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
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 {rom 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 computer can talk to the E1405 Command Module,
Il 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 arc 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 formatiing required for downloading over RS-232 requires all 8
data bits in each byte, you must make sure that the data bits are set to 8
and parity checking is OFF. The download program handles 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. Exccute 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
waraing and abort. If not, it will create the required RAM partitions,
reboot the system, and download the device driver on the supplied disk.

Any errors encountered while downloading will be reported.

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

Terminate and Stay Resident programs in your MS-DOS system may
inmerfere with the timing of RS-232 transfers and cause erors in the
downloading. if you encounter errors indicating that the download
program did not recelve back what | expected, and the driver is not
loaded, remove all of your TSRs from memory and try the download
procedure again.

56 Bownloading Device Drivers



Downloading The device driver download program AUTOST provided on the disk with the
Drivers in HP-1B driver files for use with HP-1B must be run from HP IBASIC (Instrument
. Basic). Tt will set up the the required device driver memory and any other

Sys’é@ms with memory partitions defined in the configuration file, reboot the system, and

IBASIC 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), 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,

NOTE 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 sel to System
Controller mode.

2. Put the floppy disk into an appropriate drive.

3. Make sure that the floppy disk 15 vour current drive {for example, type
"MSIL ", 700,1Y 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 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 supplicd disk.

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

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

NOTE If you are using IBASIC but controlling the system over the HP-IB, you must put
all commands in quotes and prefix them with "PROGEXEC". A typical
command would be:

PROG:EXEC 'MSI ",700,1"
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D@wnloading The device driver download program VXIDLD GET provided on the disk with

Drivers in HP-IR ;%1 cér;z:eli {ﬁleilfortusc t\;:itl;hHP-EB 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

SyStems 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 afier
downloading the device drivers.

1. Make sure that your Command Module (E1405) is not 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 ™, 700,1" 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
cautse the program to abort.

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

Checking Driver
Status

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 DRAM memory in the mainframe (send
"DIAG:DRAM:CRE (" 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 afier 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 .

Once 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.

e DIAG:DRIV:LIST:RAM? lists all drivers found in the RAM driver table
DERAM. These are the drivers which you just downloaded into the system.

® DIAG:DRIVLIST: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,

Downloading Device Drivers 5.9



Manuai ﬂy Download programs are supplied for use with the system setups described
Downloadi ng a earlier in this chapter. If you have a system setup that does not allow the use of

s one of the supplied download programs (for instance, if you are using a
Driverdown manual 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 outlined below.

Preparing Memory for  Before you can manually download any drivers using either RS-232 or HP-IB,
Manual Downloading  youmust define the DRAM (Driver RAM) into which the drivers will be
transferred. DRAM memory is non-volatile.

1. Calculate the reguired 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 needed 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.

NOTE Each driver will need additional system RAM at run time. Although this is not
part of the RAM necessary for the DRAM calculations, you should make sure
that you have enough DRAM to downioad 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 the 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.

WARNING Creating this memory partition will delete any NRAM or RDISK
pariitions 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
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Manually Downioading
Over HP-IB

Manually Downloading
Over RS-232

Transmission Format

Manually downloading a driver over HP-IB is fairly straightforward. This
discussion assumes that the downloadable device driver has been supplied by
Hewleti-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 if 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 SCPI command DIAG:DRIV:LOAD followed by the
IEEE 488.2 arbitrary definite block header, and then the actual driver, The
definite block starts with the # character, followed by a single digit that shows
how many digits are in the length field, followed in turn by the length field. For
instance, a block that is 1000 bytes long would have a block header of
#F300001000.

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 SCP1
command DIAGDRIV.LIST:RAM?

Manually downloading a driver over RS-232 is similar in concept to
downloading over HP-IB. Drivers supplied by HP are formatted so that you just
need to transfer them to command modole memory. You must also have the
driver on media that is accessible o the host computer that will be controlling
the download.

However, the R8-232 interface of the E1405 uses special control characters
{e.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 distribution disk that ends in "DC" is specially
formatted for RS-232 downloading to avoid this problem (see AppendixE
"Formatting Binary Data for R8-232" for more information on the data format of
these files).

You need to make sare that the transmission format of your computer matches
the format used at the System Instrument. The default configuration for the
System Instrument after a DIAGBOOT:COLD command has been issued is

9600 BAUD

8 data bits

1 stop bit

Parity checking is OFF
XON/XOFF pacing

® & @ 2 @
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If you are going to use any other setting, you must set up the appropriate setiings
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.

NOTE Because the special formatting for binary files uses all 8 bits, the number of data
bits must be set to 8 and parity checking must remain OFF for the driver files to
transfer properly.

Pacing the Dala  Since the RS-232 interface is asynchronous, it is possible for the computer that is
doing the download to overrun the Systcm Instrement. 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 mumber of characters to fill the inpui
buffer.

SYST.COMM:SER:PACE:THR.8TOP <max-20>

to set the threshold for stopping data 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
fo enable the sofiware 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 cnough to handle the maximum number of
characters that are likely to be received at the System Instrument after 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:COMM:SER:CONT:RTS IBFULL command {to set for RTS). You may
wish to torn 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
aot full (number of characters in the input buffer is less than the high
threshold), the specificd hardware line will be asserted, When either hardware
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NOTE

CAUTION

Transmitling Using a COPY
Command

NOTE

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

The £1405 Command Module RS-232 interface is implemented as a DTE {Data
Terminating Equipment). Since most computer RS-232 interfaces are also
implemented as DTES, 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 E1405 Command Module will echo any characters
received with an ASCII value greater than 32 and less than 128. Carriage returns
are echoed as carriage rcturn/linefeed. When transferring the driver file, these
echoes can fil up 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 1o serd 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 "COPY filename pon” to transfer the file through the RS-232 port
to the System Instrument (e.g., on a DOS system you might use "COPY
/B filengme DC COM1L"). This command may be shightly different
depending ou the type of computer being used.

Since errors are echoed immediately, this method of transfer has no means of
trapping crrors.

Downloading Device Drivers 5-13



Transmitting Using a CAT  On HP-UX systems you can use the caf command fo transfer the device driver.
Command  The appropriate device file must exist. All shell commands are assumed to be
executed from either the /bin/sh or /bin/ksh shell.

1. Start a 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 done 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 > /devinull; 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 default
System Instrument configuration.

sty -opost 9600 1xon -ixoff csf -cstopb ignpar < device file

3. Transfer the file to the System instrument with the cat command,

cat filename > device file

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

This procedure assumes that your computer has some means of looking at data
being cchoed 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 infisite wait at the first byte that was not echoed,

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

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

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

using the DIAG:DRIV:LIST:RAM? command. This will give you a list of all the
drivers currently found in DRAM.
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Chapter 6

Cﬂntrmng Instruments Using HPw

About this Chapter This chapter shows how 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
IEEE 488.2 HP-IB Messages are Iocated near the end of this chapter. This
chapter contains the following sections:

@ Programming Hints ....... ... ..ol 6-1

@ Instrument SLalus . ... ot e e e 62

@ Clearing STatls ... ..ovvnniiniiiit i erieiiaanns 6-10

@ Interrupting the External Computer ................oes 6-10

@ Synchronizing an External Computer and Instruments .. .. .. 6-12
Mote Examples that require showing a computer language are written for HP 9000

Series 200/300 Computers using HP BASIC langnage.

ngramming Hints ® Only one instrument in the mainframe can be the addressed listener (ie,,
receiving commands) on the HP-IB at any one time.

@ After executing a query command (any command that gencrates data),
do not attempl (o execute another command until you have read the data
generated by the query command, Doing so causes the -410: Query
INTERRUPTED error. You can however, send a command following a
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 setling a timeout on the computer’s enter statements and
then reading the error(s) afler the timeout occurs,
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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

& Standard Event Status Group

~ standard event status register
- standard event status enable register

@ Operaticn Status Group

~ condition register
- gvent register
-~ enable register

@ Qucstionable Data Status Group

~ condition register
- event 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 Fvent, and Operation 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
plug-in module manuals to determine how a module uses the Operation Status
group and Questionable Data status groops. If the STAT:OPER or
STAT:QUES commands are not documented in the plug-in module manual,
that module does not use the registers.
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The Status Byte  As shown 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 O Instrument Specific

Bit 3 Instrument Specific

Bit 2 Instrument Specific

Bit 3 Questiopable Data Summary Bit
Bit 4 Message Available

Bit 5 Standard Bvent Summary Bit e
Bil 6 Service Requesi

Bit 7 Operation Status Summary Bit

Operation Status Groop

Stapdard Event Status Graup

Questionable Data Status Group (net used)

Figure 6-%. Status Structure
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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 (not 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-1B is then available for other use while the program is
waiting for the instrument to respond.

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

6 &4 Service Request—Service s requested by the instrument and the
HF-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 Summary Bit. One or more events in the
Ovperation Status Group have occurred and set bit(s) in those
Tegisters.

Heading the Status  You can read the Status Byte register using cither the *STB? command or an
Byte Register HP-IB serial poll. Both methods return the decimal 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. No other status register
bits are clearcd 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-IB 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 interrupt query errors if the
instrument is executing another guery.

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

10 CUTPUT 70800;"*3TB?" Read Status Byte Register
20 ENTER 70800; 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).
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Service Hequest
Enable Register

The Service
Request Bit

Clearing the Service
Request Enable
Register

The following program reads the system instrument’s Status Byte register using
the 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 (MAV) 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 sending the command:

*SRE 0

If *PSC 1 has been exccuied, the Service Request Enable register mask is
clearcd when power is cycled, H *PSC 0 has been executed, the mask is
unchanged when power is cycled. (*PSC? queries the setting.)
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Standard Event Status  The Standard Event Status Register in the Standard Event status group
Register 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.

NOTE 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. Standard Event Status Register

Bit Decimal
Number | Weight | Description

U 1 Opcration Complete. The instrument has completed all pending
operations, This bit is set in respoase to the *OFC command,

1 2 Request Control. An instrument is requesting permission to become
the active HP-TB controller,

2 4 Query Ertor. A problem has occurred in the instrument's output
quens.

3 8 Device Dependent Error. An instrument operation did not

complete possibly because of an abnormal hardware or firmware
condition {overload occurred, sclf-test failure, loss of calibration
or configuration memory, ¢ic.)

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

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

6 &4 User Request. The instrument is under local (front pancl) 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.

8-15 Eeserved for future use {always refum zero).

Unmasking Standard 7o allow any of the Standard Event Status register bits to set bit 5 (ESB) of the
Event Status Bits  Status Byle register, you must first unmask the bit(s) using the Standard Event
Status Enable register with the commaand:

*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
enable any one of these bits to set bit 5 in the Status Byte Register by sending;

*ESE 60

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

*SRE 32
*ESE 60

MNow, whencver 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

88 Controlling instruments Using HP-IB



Reading the Standard
Event Status Enable
Register Mask

Heading the Standard

Event Status Register

Operation Status

NOTE

Group

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

Note that the Standard Event Status Register 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
pomasked 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 set 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
DIAGnosticINTerrupt commands has occurred and has been acknowledged.

The regislers in the Operation Status Group and the DIAGnostic; INTerrupt
commands arc 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 routing. 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 DIAGpostic:INTerrupt commands.

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

Bit Decimal
Number | Weight | Description

0 1 Calibrating

1 A Settling

2 4 Ranging

3 8 Sweeping

4 16 Measuring

5 32 Waiting for TRG

6 64 Waiting for ARM

7 128 Correcting

8 256 Interrept acknowliedged (System Instrument)
9-12 Instrument Dependent
13-14 Reserved

15 Always zero

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

DiAGnostic:INTerrupt: RESPonse?

Unmasking the  When a condition monitored by the condition register oceurs, a corresponding
Operation Event  bit in the Operation Status Group Event register is automatically set. In order
Register Bits for this condition to gencrate a service request, the bit in i’hf_: Event register must
be unmasked using the Operation Status Group Enable reg:ster. This is done
using the command:

STATus:OPERation:ENABle < event >
where event is the decimal weight of the bit to be unmasked. Since the system

instrument oaly 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 ENABle?

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

Using the Operation
Status Group Registers

NOTE

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

STATus:OPERation: EVENt?

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

Bits in the Operation Status Group Event register are cleaved 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 used to setup and

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

An interrupt handler must be assigned to handle the interrupt on the VXIbus

backplane interrupt line specified. See "Interrupt Line Allocation" in Chapter 2
D D P P

for more information.

ICall computer subprogram Inir_resp when a service request
!is received due to an interrupt on a VX1bus backplane
Hinterrupt line.

ON INTR 7 CALL Inir_resp

ENABLE [NTR 7,2

{Unmask bit 7 in the Status Byte register 50 that a service
! request (SRQ) will occur when an interrupt occurs.
Unmask bit & in the Operation Status Group Enable register
50 that when the interrupt occurs it will set bit 7 in the
IStatus Byte register.

QUTPUT 70900, "*SRE 128"

QUTPUT 70800; "STAT:OPER:ENAB 256"

I8et up interrupt line 5 and enable interrupt response data
fto be generated.
QUTPUT 70800; "DIAG:INT:SETUP5 ON"

QUTPUT 70800, "DIAGINT-ACT ON"
. (Program which executes until interrupt occurs)

ICompurer service request routine which does an SPOLL

lto determine the cause of the interrupt, then reads

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

! response (which also clears condition register bit 8).
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Clearing Status

interrupting an
External Computer

NOTE

SUB Intr_resp
B = SPOLL(70900)
QUTPUT 70900; "STAT:OPER:EVEN?"
ENTER 70800; E
OUTPUT 70900; "DIAG:INTR:RESP?"
ENTER 70800, R

SUBEND

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.

When a bit in the status byte 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 oulput queue (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
occurs 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

160
170
180
180
200
210
220

QPTION BASE 1 {Array numbering starts with 1
ON INTR 7 CALL Errmsg

D¥hen SRQ occurs on interface 7, call subprogram

ENABLE INTR 7,2

{Enable SRQ interrupt, interface 7

QUTPUT 70903;"*SRE 32"

{Enable bit 5 {Standard Event Status Bit} in Status Byte
Register

OUTPUT 70903;ESE 60"

IEnable error bits (bits 2-5} in Standard Event Staius Register

to be reflected
lin Status Byte Register

QUTPUT 70803;"MEAS:TEMP? TC, T {@104)"
IMeasure temperature with voltmeter

WAIT 2
ENTER 70803;Tmp_rdg [Enter temperature reading
PRINT Tmp_rdg IPrint temperature reading
END
SUB Errmsg
DIM Message$[256] ICreate array for error message
CLEAR 70903 IClear multimeter

B = SPOLL(70903)
{Serial poll multimeter (clears SRQ)
REPEAT
IRepeat next 3 lines until error number = §
QUTPUT 70903;"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 70803;"*CLS" {Clear status structures
STOP
SUBEND
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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
queue when all pending instrument operations are finished. By requiring the
computer to read this response before continuing program execution, you can
ensure synchronization between one or more instruments and an external
compuler.

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

Example: Synchronizing an External Computer and Two instrumenis
using the OPL? 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;"SCUR:VOLT1 5;*OPC?"

IConfigure DAC to output 5 volts on channel I; place I in
ouéput
lguene when done

20 ENTER 70909;A
IWait for *QPC? response
30 QUTPUT 70803;"MEAS:VOLT:DC? (@104)"
IMeasure DC voltage on device under test
40 ENTER 70803,A
!Enier voliage reading
50 PRINT A
[Print reading
60 END
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Example: Synchronizing an External Computer and Two instruments
using the *OPC 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 siructures on instrurnent at secondary address
09

20 QUTPUT 70808;"*ESE 1"

!Enable Operation Complete to be reflected in bit 5 of the
Status Byte Register

30 QUTPUT 70909;"SOUR:VOLT1 5;*QPC"

!Configure instrument # 1, set Operation Complete bit when
done

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

IWhile waiting for bit 5 in instrument’s Status Byte Register to
be set,
leomputer can do other operations

50 |{Computer does other operations here)

80 END WHILE

70 QUTPUT 70903;"MEAS:VOLT:DC? (@104)"
IMeasure DC voltage using instrument #2

B0 END
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Chapter 7

About This Chapter

Command Types

Common Command
Format

SCPI Command Format

This chapter describes the Standard Commands for Programmable
Instruments (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:

@ Command Types . .. v e enrrrrrrerannracnaananesns 7-1
® SCPICommand Reference ... i 7-4
& Common Command Reference ... oot T-565
@ HP-IB Message Reference ..., ... i, 7-72
& Command QuickReference ... ... ..ot 7-75

Commands are separated 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 guery, ete. Common commands are four
ot five characters in length, always begin with the asterisk character (*), and may
include onc or more parameters. The command keyword is separated from the
first parameter by a space character. Some examples of Common commands are
shown below:

*HST, *ESE <mask >, *3TB?

The 3CPI commands perform functions like closing switches, making
measurements, and querying instrument states or retrieving data. A subsystem
command structure is a hierarchical structure that usually consists of a top level
(or root) command, one or more lower level commands, and their parameters,
The foliowing example shows part of a iypical subsystem:

ROUTe]
CLOSe < channel list >
SCAN <channel list >
:MODPE?

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 Separator A colon (2) always separates one command from the next lower level command
as shown below:

ROUTe:SCAN:MODE?

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

Abbreviated Commangds  The command syniax 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, Other forms of MEASure, such as
MEASU or MEASUR will generate an error. You may use upper or lower case
letters. Therefore, MEASURE, measure, and MeAsUrE are all acceptable.

implied Commands  Implied commands appear in square brackets ([ }) in the command syntax, (The
brackets are not part of the command, and are nof sent to the instrument.)
Suppose you send a sccond 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:

[SOUHRce ]
PULSe
:COUNt
:COUNL?
:PERiod
‘PERiod?

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

SOUR:PULS:COUN2s  or PULS:COUNZS

Yariable Command Syntax  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 "n" is replaced by a namber. No space 15 left between
the command and the number because the number is not a parameter. The
nimmber 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. In ...SERial[n]..., n can be from 0 through 7. You
can send the command without the [n] and a default value will be used by the
instrument. Some examples:

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

Parameters Parameter Types. The following list contains explanations and examples of
parameier types you will sce later in this chapter,

@ Numeric Parameters are commonly used decimal representations of
numbers including optional signs, decimal points, and scientific notation
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Linking Commands

{e.g, 123, 123E2, -123, -1.23E2, .123, 1.23E-2, 1.23000E- 01). Spccial
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. #H78, #0173, #B1111011

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

Discreet parameters select from a finite number of values. These
paramelers 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
follow, or 2) that the following data block will be terminated upon receipt
of a New Line message with the EOI signal true. The syatax is:

Definite Length Block
# < non-zero dight > < 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 < data byte(s) > in the block,

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

Examples of sending 4 data bytes:

#14 <byte > <byte > < byte > < byte >
#3004 <byte > <byte > <byte > <byle >
#0 < byte > <hyle> <byte> <bytc> <NL"END >

Optional Parameters. Parameters shown within square brackets ([ §} are
optional parameters. (Note that the brackets are not part of the command, and
are not sent to the instrument.) If you do not specify a valae for an optional
parameter, the instroment chooses a default value. For example, consider the
ARM:COUN1? [ < MIN | MAX > | command. ¥ you send the command without
specifying a parameter, the present ARM:COUN1 value is returned. If you send
the MIN parameter, the command rcturns the minimum connt available. If you
send the MAX paramcter, the command returns the maximum count available.
Be sure 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 SCPI 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,

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

ABORt The ABORT subsystem is a part of the System Instrument’s trigger system.
ARBORT 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:IMMediate 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

& *RBST Condition: ABORT

Example Stopping Pacer pulses with ABORT

TRIG:SOUR HOLD trigger source is TRIG
command

SOURPULS:COUN 1E3 output 1600 Pacer pulses

SOUR:PULS: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
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DIAGnostic

Subsystem Syntax

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).

DIAGnostic

BOOT
:COLD
[[WARM]
:COMMunicate
:SERial[0]
[:OWNer] [§YSTem | IBASic| NONE]
[[OWNer]|?
:SERial[n]
STORe
:DOWNload
:CHECked
[{MADDress] <address >, <data >
SADDress <address >, <data>
EMADDress] <address >, <data >
:SADDress <address >, <data >
:DRAM
:AVAHable?
:CREate <size > <num _drivers >
:CREate? <« MIN|MAX >, <MIN|MAX|DEF>
:DRIVer
‘LOAD <driver_block >
CHECked < driver_block >
LEST
:ALL?
RAM?
ROM?
JANTerrupt
:ACTivate [ON|OFF|[1{0]
SETup[n] [ON]OFF|1]0]
SETUP[R}?
‘PRIority[n] | < prionity > | MIN | MAX | DEF]
PRIorityfn]? [MIN | MAX | DEF]
:RESPonsc?
NRAM
ADDRess?
:CREate <size> |MIN]MAX
:CREate? [MAX MIN]
PEEK? <address >, <width >
POKE < address >, <width > , < data >
RISk
‘ADDress?
:CREate <size> |MIN|MAX
{CREate? [MIN|MAX]
‘UPLoad
MADDress]? <address =, <byte_count >
SADDress? <address >, <byfe_count>
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BHAGnostic: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 default states:

® DRAM, NRAM, and RDISk memory segments are clearcd

& Serial Interface parameters set to:

- BAUD 900

- BITS8

- PARity NONE
- SBITs1

-~ DTR ON

- RTSON

- PACE XON

& Serial 0 Owner = system

NOTE Resetting the serial intcrface 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 power-up self tests.

& Related Commands: DIAGBOOT'WARM

Example Re-booting the System Enstrument (cold)

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

Commenis

Example

COMMunicaie
:SERIali0l.OWNer]

Parameters

Comments

Example

DiaGnostic :BOOT[:WARM]

DIAGRostic:BOOT[:WARM] 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,

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

® The non-volatile system state is used for configuration wherever
applicable.

@ Related Commards: DIAG:BOOT.COLD

Booting the System Instrument (warm)

DIAG:BOOT WARRM force boot

DIAGnostie:COMMunicate:SERIal[0] OWNer] <owner > Allocates the
built-in serial interface to the System Instrument, the optional IBASIC
interpreter, or to acither,

Parameter Parameter Range of Default
Name Type Yalues Units
owner discrete SYSTem | IBASIc| NONE none

& While the serial interface is allocated to the Command Module
(SYSTem), it can function as the mainframe user interface when
connected to a terminal or computer running terminal emuiation
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
RS5-232 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.

e Related Commands: DIAGnostic:COMMunicate:SERial[: OWNer]

Give the serial interface 1o IBASIC.

DIAG:COMM:SER 1BAS Note; :QWNer is implied
DIAG.BOOT:WARM Complete the allocation
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DiAGnostic:COMMunicate :SERIal[0}[:0WNer]?

:COMMunicate
‘SERial[01[:OWNer]?

Comments

Example

COMMunicate
:SERIal[n]:STORe

Comments

Example

DIAGnostic:COMMunicate: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

DIAGnostic:COMMunicate: SEREal [ n1:STORe Stores the serial
communications parameters (e.g. BAUD, BITS, PARity etc,) into non-volatile
storage for the serial interface specified by [n] in SERial[n].

@ Until...STORe is exccuted, communication parameter values are stored
in volatile memory, and a power failure will cause the settings to be lost.

e DIAG:COMM:SER(1-7):5TOR causcs an HP E1324A (B-size RS-232
card) to store its scttings in an on-board EEROM. This EEROM write
cycle takes nearly one second to complete. Wait for this operation to
complete before altempting to use that serial interface,

e The HP E13244°s EEROM used to store its serial communication
settings has a finite lifotime of approximately ten thousand write cycles.
Even if your application program sent the ...STORe command once
overy day, the lifetime of the EEROM would still be over 27 years.

Be carcful that vour application program sends the . .STORe command
to an HP E1324A no more offen than is necessary.

e Related Comamands: oll SYST:COMM:SER|n]... commands

Store the serial communications seftings in the third HP E1324A.

DIAG.COMM:SER3:3TOR
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:DOWNIload:CHECked
[:MADDress]

Parameters

Commenis

DiAGnostic :DOWNIoad:CHECked [:MADDress]

DIAGnosticCHECked: DOWNlgad :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. Tt is the only way to send binary data o multiple addresses over a
serial (R8232C) line.

@ 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 OUTPUT, PRINT, or WRITE statement
with a carriage return or carriage return and line feed. These
End-Of-Linc 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 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 Data format (see
example) to send your data rather than the Indefinite Length
Arbitrary Block Program Data format,

® Address may be specified in decimal, hex (#H), octal (#Q), or binary
(#B) formats. DOWNIload 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.

@ Related Commands: DIAG:NRAM:CREate, DIAG:INRAM:ADDRess?,
DIAG:UPLoad?, VXLCONF:CTABIe, VALCONF.DCTable,
VXLCONFITABle, VXICONFMTARle
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DiAGnostic:DOWNIload: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 Bif Check Bits Data Bits

® Control Bif 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 specificd by the following table:

Bata Value Check Bits
0 0
i 7
2 6
3 1
4 5
5 2
6 3
7 4
8 3
9 4
10 5
11 2
12 6
13 1
14 0
15 7

® Daia bits are 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 reccived contains the most significant nibble of the 16 bit word to be
written (bits 15-12) . The next data byte received contains the least
significant nibble of the most significant byte of the word (bits 11-8). 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  DIAGrosticoCEECked:DOWNIoad: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 A16 address space.

Paramelers 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 used 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,

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

~ Control the End-Of-Linc characters with format statements.

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

® A register address in A16 address space can be determined by:
1FC001s + (LADDR * 64) + register_number

where 1FC00016 s the base address in the System Instrument A16 space,
LLADDR 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.

1f the device is an A24 device, the address can be determined using the
VXL.CONFDLISt command io find the base address in A24, and then
adding the register_number to that value. A24 memory between address
20000016 and address EO000016 is direcily addressable by the Coniroller.

@ 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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DlAGnostic:DOWNIoad: 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

Corntrol Bit Check Bits Data Bits

8 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 Bifs 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 Valupe Check Bits
0 0
1 7
2 6
3 1
4 5
5 2
0 3
7 4
8 3

4
10 5
11 2
12 6
13 1
14 0
15 7

& Data bits are the actual data being transferred (four bits at a time), Fach
word to be writien reguires 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 bytc 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 signilicant 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]

DBOWNIoad  DIAGnostic:DOWNload :MADDress] <address>,<data> writes dafq into a

[:MADDress]

Paramelers

Commans

non-volatile User RAM segment starting at address. The User RAM scgment is
allocated by the DIAG:NRAM:CREate command.

Parameter Parameter Range of Default
Name Type Values Units
address LUMeric 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/f 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.

~ Usc 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 DOWNIload uses word writes.

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 evern.

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 Al6 address space. See ‘DOWNload:SADDress.

Related Commands: DIAG:NRAM:CREate, DIAG:NRAM:ADDRess?,
DIAG:UPLoad?, VXLCONF:.CTABle, VXL.CONF:DCTable,
VELCONFITABL, VXI.CONFMTABIe
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DiAGnostic:DOWNIoad:SADDress

Example Loading Dynamic Configuration information into an allocated RAM segment,

DIAG:NRAM:CRE 6 Allocate a segment of user
RAM
DIAG:BOOT:WARM Re-boot system to complete
aliocation
DIAG:NRAM:ADDR? query starting address
enter value to variable X get starting address into X
DIAG:DOWN < vaiue of X > table data download table data
VXECONF:DCTAB <value of X> link configuration table to
configuration algorithm
DIAG:BOOT:WARM Re-boot to set new
configuration

:DOWNIioad:8ADDress DIAGnostic:DOWNIoad:SADDress < address>, < data> writes data to
non-volatile User RAM at a single address specified by address, and writes data
to devices with registers in A16 address space,

Parameters Parameter Parameter Range of Default
Name Type Yalues Units
address numeric Oto 16,777,215 (#HFFFFFE) none
data arbitrary block | See "Parameter Types', in the none
program data beginning of this chapter
Comments @ Most computers terminate an OUTPUT, PRINT, or WRITE statemeni

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 rcgister address in A16 address space can be determined by:

1FC0001s + (LADDR * 84) + register_number

where 1FC00015 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 wrilten.

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 evern.

# Related Commands: DIAG;UPLoad:SADDress?
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DiAGnostic DRAM: AV Alable?

Example Downloading Data to 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 Dnid_data(1:5) Dimension controller array
DATA1,23,4.5
READ Dnid_data(*) Load data into controller array

"DAG:DOWN:SADD #HIFCAR0, #2107
This line is sent without termination.

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

DRAM:AVAIlable? DIAGaosticDRAM: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:CREAfe does not allocate the RAM segment until after a
subsequent re-boot.

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

Example Determine ameount of space left for drivers in the DRAm segment.

DIAG:DRAM:AVA?

enter statement statement returns available
DRAM in bytes.
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PlAGnostic:DHAM:CREate

DRAM:CREate DIAGnostic:DRAM:CREate < size> < num_drivers> creates a non-volatile

Parametars

Commentis

Examgle

:DRAM:CREate?
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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 to 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
gven value,

DRAM wilt de-allocate previously allocated NRAM and RDISk
scgments.

Using all of the available RAM (MAX) for the DRAM segment will limit
some functions such as IBASIC program space, nstrument 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:DRIVernLOAD.., DIALG:DRIVer:LIST...7.

Allocate a 15 Kbyte non-volatile Driver Ram segment,

DIAG:DRAM:CHEate 15360 aliocate 15 Kbyte segment of
Driver Ram,

DIAGnostic:DRAM:CREate? [ < MIN|MAX >, < MIN]|MAX|DEF > ] returns
the size (in bytes) of a previously created non-volatile RAM area for loading
instrument drivers, and the number of drivers currently loaded.

® sizeis the number of bytes currently allocated 1o DRAM use.

® num_driversis the number of drivers currently loaded.



:DRiVer.LOAD
< driver_block >

Parameters

Comments

Example

:DRIVer :LOAD:
CHECked
<driver_block >

Parametsrs

Comments

Example

DiAGnostic :DRIVer:LOAD <driver_block >

DIAGnostic:DRIVer:LOAD < driver block> loads the instrument driver
contained in the driver_block into a previously created DRAM segment.

Paramefer Parameter Range of Default
Name Type Values Units
driver block | arbitraryblock | Sec "Parameter Types” at the none
program data beginning of this chapter.

@ driver_blecks the actual binary driver data to be transferred.

@ Related Commands:DIAG:DRAM: AV Ailable?,
DIAG:DRAM:CREate, DIAG:DRIVerLIST..7.

Downioad a driver block.

DIAG:DRIV:LOAD
downloads the driver <driver_block > to DRAM memory.

DIAGnestic DRIVersLOAD:CHE Cked < driver_block> loads the mstrument
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 | arbitraryblock | Sece "Parameter Types” at the none
program data beginning of this chapter,

@ dviver blockis the actual binary driver data to be transferred.

@ This is the only way to download a device driver over a serial (R3232C)
line,

& Related Commands:DIAGDRAM: AV Ailable?,
DIAGDERAM:CREate, DIAGDRIVer:LIST...7.

Dowrload the driver named DIGITAL.DC,

DIAG:DRIVer LOAD:CHEC
downloads the driver < driver_block > fo DRAM memory.
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DiAGnostic:DRIVer (LIST:type]?

:DRIVer :LIST[:type]? DIAGaestic:DRIVer:LIST[:type]? 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 each driver table is separated from the others by a semicolon.

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

For cach driver listed, the following items are returned:

NAME, IDN MODEL, REV_CQODE, TABLE

Parameter Deseription
MNAME 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 DIAGnosticDRIVer:LIST? hists all drivers found in the system.

2 DIAGnssiicDRIVer:LIST:RAM? lists all drivers found in the RAM
driver table DRAM.

8 DIAGuostic:DRIVer:LIST:ROM? lists all drivers found in the ROM
driver table,

e Related Commands:DIAG DRAM:AVAilable?,
DIAGDRAM:CREate, DIAGDRIVer:LOAD, .,

Example  Listall drivers in the system.

DIAG:DRIV-LIST? lists all drivers currently loaded.

Exampie  List all drivers in ROM.

DIAG:DRIV:LIST-ROM? lists all of the drivers currently
loaded in ROM.
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[INTerrupt:ACTivale

Parameters

Comments

Example

HiNTerrupt:SETupn]

Parameters

Comments

MAGRostic INTermupt:ACTivate

DIAGnostic:INTerrupt:ACTivate <mode> cnables an interrupt on the VXI
backplane interrupt line specified by DIAGINT:SET([n] to be acknowledged.

Parameter Parameter Hange of Defauit
MName Type Values Units
maode boolean 011} OFF|ON none

® 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 DIAGIINTACT
command or DIAG:INT:RESP? command.

ON or 1 enable interrupt acknowledgement. OFF or ) disables interrupt
acknowledgement.

Bit 8 in the Operation Status register can be used to indicate when an
interrupt has been acknowledged. Sce chapter 6 for more details about
this register.

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

Related Commands: DIAG:INT - PRIority|n], DIAGINT:RESP?,
DIAGANT:SET[n]

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

Enable an Interrupt Acknowledgement or Line 2.

DIAG:INT:SET2 Set up interrupt line 2
DIAGINT-ACT ON Enable interrupt to be
acknowledged

DIAGnostic:INTerrupt:SETup[n] <meode> specifies that an interrupt on VXI
backplane interrupt ling {r] will be serviced by the System Instrument service
routing {DIAGnosticINTerrupt commands) rather than the operating system
service routing,

Parameter Parameter Range of Default
Mame Type Values Units
mode boclean 011|OFF|ON none

e ...SETupl through ...SETup7 specify the VXI interrupt lines I through 7.

®

Sending SETup without an [n] value specifics VXT interrupt line 1.
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DiaGnostic:iNTerupt:SETupin]?

@ 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],
DIAGINT.RESP?

@ *RST Condition: DIAG:INT:SETup{n] OFF (for all lines)

Example  Setup and wait for VX1 interrupt response on line 2.

DIAGINT.PRI25 set priovity t6 5 on line 2
DIAG:NT:SETUP2 ON handle interrupt on line 2

code which will

initiate an action
. resulting in an interrupt
DIAG:INT.RESP? Read the acknowledge response

NINTerrupt:SETup[n]?  DIAGnostic:iNTerrupt:SETup{n]? Returns the current state set by
DIAG:INT: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 returned, interrupt handling is done by the operating system,

¢ Reiated Commands: DIAGINT:SETup{n], DIAG:INT:PRIority[n],
DIAGINT:ACT, DIAG:INT:RESP?

Example Determine interrupt setup for line 4.

DIAGINT:SETUPS?
enter statement staternent retums 0 or 1
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[INTerrupt:PRlority[n]

Parameters

Comments

Exampte

[INTerrupt:PRiority[n]?

Comments

Exampie

DiAGnostic INTerrupt:PRlority[nl

DIAGnostic:INTerrupt:PRIority[n] [ <level> ] gives a priority level to the VXI
interrupt line specified by [n] in ... PRIority[n].

Parameter Parameter Range of Defaunlt
Name Type Values Units
level numeric 1 through 7 |MIN|MAX|DEF | nonc

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

®

No parameter, or DEF (default) sets priority to 1.

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

@ ...PRIorityl through ...PRIority7 specify the VXI interrupt lines 1

through 7.

L4

® This command has no offect if only one interrupt is to be set up.

@ Related Commands: DIAGINT:ACT, DIAG:INT:SETup[n],
DIAG:INT:RESF?

Setap, set a priority, and waif for VX1 interrupt response on line 2.

DIAG:INT:PRIZ 5
DIAGINT-PRIZS

DIAG:INT:RESP?

Sending PRIority without an [n] value specifics VX1 interrupt line 1.

handle interrupt on ling 2
set priority to 5 on line 2

code which will
initiate an action

resulting in an inferrupt
Read the acknowledge response

DIAGnostic:INTerrupt: PRIority[n]? Returns the current priority level set for
the VX1 interrupt line specified by {n] in ... PRIority[n]?.

@ ...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?

Determine interrupt priority for line 4.

DIAG:INT:PRi4?
enter statement

staternent returns I through 7
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DlAGnostic:INTemupt:RESPonse?

ANTerrupt.RESPONSe?  DIiAGnosticINTerrupt: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 3 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
logical 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
returned is negative,

Only the interrupt lines previously configured witk the
DIAG:INT:SET[n] commands generate responses for this command.

If 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 DIAGINTPRI [n] command.

If interrupt acknowledge 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 wait for the interrupt response,

Related Commands: DIAGINT:ACT, DIAG:INT.SETup|n|,
DIACGINT PRiority[n]

Example  Setup and wait for VXI interrupt response on line 2,

DIAGINTPRI2S 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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:NRAM:ADDRess?

Commenis

Example

‘NRAM:CREate

Parameters

Comments

Exampie

DiAGnostic :NRAM:ADDRess?

DIAGnostic NRAM:ADDRess? Returns the starting address of the non-volatile
User RAM segment aliocated 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

DIAGRosticcNRAM:CREate < size> allocates a segment of non-volatile User
RAM for a user-defined table.

Parameter Parameter Range of Default
Name Fype Values Units
size numeric 0 to available RAM or none
MIN | MAX

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

® Bascd 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 limit
some functions such as IBASIC program space, instrument reading
storage space, and full functionality of the Display Terminal Interface.

& Use DIAG:NRAM:ADDR? to determine the starting address of the
EAM segment,

& Use DIAG:DOWNIoad, BDIAG:UPLoad?, DIAGPEEK, or
DIAG POKE to store and retrieve information in the non-volatile RAM
segmeont,

® Use DIAG:NRAM:CRE? MAX to find maximum available segment size.

& Related Commands: DIAGNRAM:CREuate?,
DIAG-NRAM:ADDRess?, DIAG:DOWNioad, DIAG:UPLoad?

Allocate a 15 Kbyie User Non-volatile Ram segment,

DHAG NRAM CHEate 15380 allocate 15 Kbyte segment of
User Ram.
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DiAGnostic:NRAM - CREate?

:NRAM:CREate?

Comments

Example

PEEK?

Paramelers

Comments

Example

DIAGuostic: NRAM: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:NRAM:ADDRess?, DIAG:NRAM:CREate

Check the size of the User RAM segiment,

DIAG:NRAM:CREate?
enter statement staiement enters size in bytes

DIAGnosticPEEK? <address>, < width> reads the data (nnmber of bits
given by width) starting at address.

Parameter Parameter Range of Defaule
Mame Type Values Units
address pumeric 0 to 16,777,215 {# HFFFFFE) none
widih 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
(#8B) formats,

2 Related Commands: DIAG-POKE

Read byte fram User non-volatile RAM

DIAG:PEEK? 16252028,8 ask for byte
enter statement refurn vaiue of byte
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DiAGnostic :POKE

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

Parameters

Comments

Example

:RDISKk:ADDress?

Comments

Example

Parameter Parameter Range of Default
Name Type Values Units
address NUmeric 0 to 16,777,215 (#HFFFFFF) none
width nuymeric 8]16|32 none
data numeric 8 to 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 (#B) formats.

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

& Related Commands: DIAG.PEER?

Store byte in User non-velatile RAM
DIAG:POKE 16252928,8,255

DiaGuostic: RBISkcADDress? Returns the starting address of the RAM disc
volume previously defined with the DIAG:RDISk:CREate command. The RAM
dise volume is defined for use only by the IBASIC option.

® DIAGRDISk:CREAtc does not allocate the RAM volume segment until
after a subsequent re-boot. To get accurate results, cxecute
DIAG:RDISk:ADDRess? after the re-boof.

# Related Commands: DIAG:RDISk.CREate, DIAGRDISK:CREate?

Return the starting address of the IBASIC RAM velume.

DIAG:RDIS:ADDR?
enter statement

statement returns decimal

numeric address
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DiAGnostic:RDISk:CREate

:RDISk:CREate DIAGnostic:RDISk:CREate <size> Allocates memory for a RAM disc volume.
The RAM disc volume is defined {or use only by the IBASIC option.

Parameters Parameter Parameter Range of Default
Name Type Valwes inits
size numeric 0 to available RAM or none
MIN |MAX
Comments ® The RAM disc segment will only be created after the System Instrument

has been re-booted (cycle power or execute DIAG:BGOT).

@ Based on the size specified, DIAGRDIS:CRE rounds the size up to an
even 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: DIAGRDISk ADDress?, DIAG:RDISk:CREate?

Example  Allocate a 64 Kbyfe segment for the IBASIC option’s RAM volume.
DIAG:RDIS:CRE 65536

:RDiISk:CREate? DIAGuosticRDISk:CREate? [MIN | MAX] Returns the current or allowable
(MIN | MAX) size of the RAM disc volume segment.

Comments @ DIAG:RDIS:CRE does 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?

Example  Return the size of the current BEAM disc volume,

DHAG:RDIS:CRE?
enter statement refurns numeric size

7-286 System instrument Command Reference



DIAGnostic ‘UPLoad[:MADDressi?

WUPLoad[:MADDress]? DIAGnosticUPLoad[:MADDress]? <address>,<byte_count> Returns the
number of bytes specified by byte_count, starting at address.

Parameters 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
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.

@ Data 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 < data byte(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?

2 Related Commands: DIAG:NRAM:ADDress?, DIAGNRAM:CREate,
DIAG:DOWNIload

Example Upload data stered on non-volatile User RAM,

DIM HEADER$[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
anter DATA

get 1024 data bytes into string; use enter format so statement
won't fermingte on CRs or LFs etc. Ling Feed (LF) and EOI
follow the last character refrieved.
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DIAGnostic:UPload:SADDress?

:UPload:SADDress? DIAGnostic:UPLoad:SADDress? < address>, < byte_count> Returns the
anumber of bytes specified by byte_count, at address.

Parameters Parameter Parameter Range of Defanlt
MName Type Values Units
address numeric 0to 16,777,215 (# HFFFFFE) none
byte _count numeric 0 to (999,999,998) none
Comments @ _Address may be specified in decimal, hex (#H), octal (#Q), or binary
(#B) formats.

® UPLoad is done by word (16 bit) access so address and byte_count must
be even.

@ The register address in A16 address space can be determined by:

1FCO0015 + (LADDR * 84} + register_number

where 1FC00016 is the base address in the VXIbus A16 address space,
LADDR s 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:CONF:DLISt command to find the base address in A24, and then
adding the register_number to that valuc. 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 vaiue of < digit(s)> taken as a decimal integer indicates the number
of < data byte(s) > to expect in the block.

& Related Commands: DIAG.DOWMload:SADDress

Example Upload data stored in non-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 HEADER$[6],DATA(1024)

G chars for "#41024" header
1024 chars for data bytes

OUTPUT "DIAG:UPL:SADD? #H1FCA20,1024"

request 1 Kbyte from device
register 32

enter HEADER$
strip "#41024" from data
snter 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 refrieved.
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NiTiate [IMMediale]

iNITlale The INITiate 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 comimand subsystem controls the behavior of the
trigger system while it is enabled.

Subsystem Syntax  INITiate
[:IMMediate]

[:iMiMediate] INITiate:1MMediate changes the trigger system from the 1dle state Lo the Wait
For Trigger state,

Commenis ® 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
satisfied,

@ 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: ABORt, TRIGger

® *RST Conditien: Trigger system is in the Idle state.

Example [Enitiating the trigger system (Wait For Trigger state).

TRIG:50UR HOLD trigger source is TRIG
conmmand

SOUR:PULS:COUN 1E3 cutput 1000 Pacer pulses

SOUR:PULS:PER .18 pulse period set to .1 second

INIT go to Wait For Trigger state

TRIG trigger the Pacer to output
pulses

INIT must re-initiate system before

each migger cycle
TRIG
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{SOURce]:PULSe:COLM

[SOURce]

Subsystem Syntax

PULSe:COUNT

Parameters

Comments

Exampile

PULSe:COUNE?

Exampie

7-30 System Instrument Command Reference

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 Iabeled

“Pacer Out”.

{SCURCce]
PULSe

COUNt <count >

:COUNL? [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 NUMETIC 110 8,388,60719.9E37 | none

INFinity | MIN | MAX

@ When count is set to INFinity or 9.9E37, pulses are continuous.

@ Related Commands: ABORT, INIT, TRIG

& *RET Cendition: SOUR:COUN 1

Setting the Pacer pulse count,

TRIG:SOUR HOLD

SOURPULS:COUN 1E3

SOUR:PULS:PER 15

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

SOURece: PULSe:COUN? [MIN | MAX] refurns;

® 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,

SOUR:PULS:COUN 1E3

SOQUR:PULS:COUN?

retrieve value

output 1000 Pacer pulses
query system for puise count




[SCURce] :PULSe:PERIod

PULSe:PERiIcd  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 Condition; 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 1S pulse period set to .1 second

INIT go to Wait For Trigger state

TRIG trigger the Facer to output
pulses

:PULSe:PERiod? 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,

Example  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
{CONDition?

Commenis

Example

OPERation:ENARIe
< 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?
:ENABIe <event>
:ENABIe?
[EVENL]?

PRESet

:QUEStionable
:CONDition?
‘ENABIe <evenf>
ENABIe?
{{EVEN]?

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:ENABIe, STAT:OPER:EVENL?

Reading the contents of the condition register

STAT.OPER:COND?
enter statement

query register

STATus:OPER:ENABIe <event> sets an enable mask to allow events
monitored by the condition register and recorded in the event register, to send a
summary bit to the Status Byte register (bit 7).

Parameter Parameter Range of Default
Mame Type Values Units
evert numeric 256 none

& Bit 8in the condition register is used by the system instrument
(Command Medulc) to indicate when an interrupt set up by the
DIAGINTerrupt commands has been acknowledged.
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Example

OPERation:ENABIa?

Commenis

Example

:OPERation[:EVENt]?

Commenis

@

&

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)}, Ocial (#Q) or binary {#B).

‘When the summary bit is sent, it sets bit 7 in the Status Byte register.

Related Commands: STAT:OPER:ENABle?

Unmasking bit § in the Event Register

STAT.OPER:ENAE 256 unmask bit 8

STATus: OPER:EMABI? returns which bits in the event register (standard
operation status group) are unmasked,

&

@

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.
1f this bit is unmasked when STAT:OPER:ENAR? is sent, 256 is
returned.

Reading the cvent register mask does not change the mask setting
{STAT:QPER:ENAR <event > ).

Related Commands: STAT:OPER:ENABle

Reading the Event Register Mask

BTAT:OPER.ENAB? query register mask
enter statermnent

STATus:OPER:EVENS? returns which bits in the event register (standard
operation status group) are set. The event register indicates when there has
been a positive transition m the condition registes.

4

Bit 8 in the condition register is used by the system instrument
(Command Madule) to indicate when an interrupt set up by the
DIAG:INTerrupt commands has been acknowledged.

Bit 8 in the event registor generally is the only bit which is used. i this bit
1s set when STAT:OPER:EVENTY is sent, 256 is returned.

Reading the event register clears the contents of the register. If the event
register is to be nsed to generate a service request (SRQY, you should
clear the regisier before cnabling the SRQO (*SRE). This prevents an
SR from necurring due to a previous event.

Related Commands: STAT:QPER:ENABle, STAT.OPER.ENABIle?
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STATus :PRESet

Example

:PRESet

Example

QUESTionable

Reading the Event Register

STAT:OPER:EVEN? 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,
however, 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

Subsysiem 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
(8YST:TIME, SYST:TIME?, SYST:DATE, SYST:DATE?).

@ Access to the System Instrument’s error gueue (SYST:ERR?).

e Configuring the communication ports (HP-IB and serial).

SYSTem
BEEPer
EIMMediate]
:COMMunicate
{GPIB
:ADDRess <address» | MIN|MAX
:ADDRess? [MIN|MAX]

:SERial{n]
{CONTrol
:DTR ON | OFF | STANdard | IBFuil
DTR?
:RTS ON | OFF | STANdard | IBFull
RT5?
[[RECeive]
‘BAUD <baud_rate > | MIN | MAX
BAUD? [MIN | MAX]
:BITS 7| 8 | MIN | MAX
BITS? [MIN | MAX]
‘PACE
[:PROToccl] XON | NONE
[:PROToc0l}?
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?
SBITs 112 | MIN | MaX
SBITs? [MIN | MAX)
TR ANsmit
:AUTO 110 ] ON | OFF
AUTO?
PACE

EPROTocol] XON | NONE
EPROTocol]?
DATE <year>, <month>, <day>
DATE? [MIN|MAX MIN [MAX MIN|MAX]
:ERRor?
TIME < hour >, < miinuie >, < second >
TIME? [MIN | MAXMIN | MAX,MIN | MAX]
VERSion?

SYSTem:BEEPer:IMMediate causes the system beeper to sound momentarily.

Sound the Beeper
SYST.BEEP:MM

System Instrument Command Reference 7-38



SYSTem:COMMunicate :GPIB:ADDRess

COMMunicate
{GPIB:ADDRess

Paramaters

Comments

Exampie

:COMMunicate
‘GPIB:ADDRess?

Example

COMMunicate
:SERial[nk ...

Comments

SYSTem:COMMaeunicate: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 value of <address > is effective after the System Instrument has
received a < new line > following the SYST:COMM:.GPIB:ADDR
command. <new line > can be a line-feed or END (EQT signal).

¢ Related Commands: SYST:COMM:GPIB:ADDR?Y,
DIAG:BCGOT.COLD

e *RST Condition: *RST does not change the System Instrument’s primary
HP-IB address.

Set the HP-IB port’s primary address

SYST:COMM:GPIB:ADDR ¢ sets the primary address to 9

SYSTem:COMMunicate; GPIB:ADDRess? returns the Command Module
primary HP-IB address.
Read the Primary HP-1B 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
specifies 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 contignous (no unused logical addresses).

# Serial communication commands take effect after the end of the program
message containing the command.

@ Serial communication settings for the built-in RS-232 interface can be
stored in its pon-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

:COMMunicate
:SERial[n] :CONTrol
DTR

Parameters

Comments

Example

8YSTem :COMMunicate :SERialin] :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:BOOTWARM].

e DIAG:BOOT.COLD will set the serial communication parameters to the
following defaults:

- BAUD 9600
- BITS8

- PARity NONE
- SBITs 1

- DTRON

- RTS ON

- PACE XON

Setting baud rate for plug-in card 2.
SYST:COMM:SER2:BAUD 9600 (must be a card number 1 also)

§¥STem:COMMunicate:SERial [n]:CONTrel: 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 hardwarc handshake line (IBFuli).

Parameter Parameter Range of Default
Mame Type Values {inits
dir entri discrete ONJOFF [STAND ard [ IBFull none

@ The following table defines each value of dir_cnirl:

Value Definition
ON DTR line is asserted
OFF DTR Line is unasserted
STANdard DTR will be asserted when the serial interface is
ready to send output data. Data will be sent if the
connected device asserts D3R and CTS.

IBfull While the input buffer is not yet at the :STOP
threshold, DTR is asserted. When the input buffer
reaches the :STOP threshold, DTR will be
unasseried.

e DIAGBOOT.COLD willset ... DTR 1o ON.
¢ Related Commands: SYST:COMM:SER|n]:CONT:RTS,
SYST:COMM:SER]n] PACE THR:STARY,
SYST:COMMSERIn| . PACETHR:STOP
& *RST Condition: No change
Asserting the DTR line.
SYST:COMM:SERO:CONT:DTR ON
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8YSTerm:COMMunicate :SERial[n] :CONTrol :DTR?

LOMMunicate
:SERial[n] :CONTrol
DTR?

Exampie

COMBMunicate
:SERial[n] :CONTrof
RTS

Parameters

Comments

Example

SYSTem: COMMunicate:SERial[n]:CONTrol:DTR? returns the current setting
for DTR line control.

Checking the setting of DTR conirel.

SYST:COMM:SERO:CONT:DTR?

enter statement statement enters the string

"ON", "OFF", "STAN", or "IBF"

SYSTem: COMMunicate: SERIal {2 LL.CONTrol:RTS < Ris_cntrl> 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
ris_cnirl discrete ON|OFF|STANdard | 18Full none

#® The following table defines each value of rts_cntrl;

Value Definition

M RTS hipe 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
gonnected device asserts CTS and DSR.

STANdard

IBFull 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.

@ DIAG:BOOT:COLD will sef .. .RTS to ON.

# Related Commands: SYST:COMMSER[n.COMNT:DTR,
SYST:COMM:SER[n};PACE: THR:STARL,
SYST:COMM:SER[n] PACE. THR:STOP

e *RST Condition: No change

{Inasserting the BTS line.
SYST.COMM:SERG:CONT:RTS OFF
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:COMMunicate
:SERiail[n] :CONTvrol
RTS?

Exampie

COMMunicate
:5ERial[n] [:RECeive]
‘BAUD

Paramelers

Comments

Example

COMMunicate
:SERial[n] [:RECeive]
:BAUD?

Example

8YSTem :COMMunicate :SERial[n] :CONTrol :RTS?

SYSTerm:COMMunicate:SERi2l [p]:CONTrol:RTS? returns the current setting
for RTS line control.

Checking the setting of RTS control.

SYST:COMM:SER0:CONT:RTS?

enter statement statement enters the string

'ON', "OFF", "STAN", or "IBF"

SYSTem:COMMunicate:SERIal [n] [:RECeive:BAUD < baund_rate> Scis the
baud rate for the serial port.

Parameter Parameter Range of Default
Mame Type Values Units
baud numeric 300 | 1200 | 2400 | 4800 | none

9600 1 19200 | MIN | MAX

@ Attempting to set baud to other than those values shown will result in an
grror -222.

& DIAG:BOOT:COLD will set ...BAUD to 9600.
@ *RST condition; No change.

Setting the baud rate to 1200.
SYST:COMM:SERO:BAUD 1200

SYS§Tem:COMMunicate:SERial[u] [:RECeive]:BAUD? [MIN | MAX] returns:

® The current baud rate setting if no parameter is sent.
® The maximum allowable setting if MAX is sent.
8 The minimum allowable setting if MIN is sent.

Querying the current band rate.

SYST-:COMM:SER0:BAUD?

gnter statement Staterment enters @ NUMeEric

value
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5YSTem:COMMunicate ;SERial[n] [:RECeive] :BITS

COMMunicate
:SERial[n] [:RECeive]
BITS

Parameters

Comments

Example

COMMunicate
SERial[n] :RECeive]
BITS?

Example

SYSTem: COMMunicaie:SERal [n] [:RECeive]l: 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 pumeric 718 | MIN|MAX none

® Attempting to set bits to other than those values shown will result in an
grror -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
ST UNONE o ] 9 A disallowed |
7 NONE 2 10
7 Yes i 10
7 Yes 2 i1
8 NONE 1 10
8 NONE 2 11
8 Yes 1 11

8 i Yed L2 12 - disallowed

# DIAGBOOT:COLD willset . . BiTSw 8.
® Related Commands: SYST.COMM:SER|nl:PARiIty
® *RST Condition: Mo change
Configuring data width to 7 bits.
SYST:COMM:SERO:BITS 7

S¥YS5Tem:COMMunicate:SERial[n] [:RECeive:BITS? [MIN | MAX] returns:

@ The current data width if po parameter is sent,
® The maximum allowable setting if MAX is sent.
@ The minimum allowable setting if MIN is sent.

Querying fhe current data width,

SYST:COMM:SERO:BITS?

emer statermnent statement enters 7 or 8
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:COMMunicate
:SERial[n] [:RECeive]
:PACE [:PROTocol]

Parameters

Comments

Example

COMMunicate
:SERialn] [:RECeive]
:PACE [:PROTocol]?

Example

SYSTem :COMBMunicate :SERial{n] [:RECeive] :PACE [:PROTocol]

SYSTem:COMMunicate: SERial [n] RECeivel: PACE[:PROTocol]
< protocol> cnables or disables receive pacing (XON/XOFF) protocol.

Parameter Parameter Range of Defanit
Name Type Values Units
protocol discrote HON|NONE none
& While ...PROT is XON, the serial interface will send XOFF when the

buffer reaches the ...STOP threshold, and XON when the buffer reaches
the ...5TAR! threshold.

For an HP E1324A, AUTO is always GN. In this case
.. [RECeive PACE will also set ... TRAN:PACE

The XON character is control Q (ASCH 1716, 1136), The XOFF
character is control 8 (ASCII 1910, 1315).

DIAG.:BOOT:COLD will set ... PACE to XON.

Related Commands: ... PROTocol THReshold:STARY,
..PROTocol: THReshold:STOP, ... TRAN:AUTO

*RST Condition: No change

Enabling XON/XOFF handshaking,

SYST:COMM:SERO:PACE:PROT XON

§Y§Tem: COMMunicate:SERIal [n] 1 RECeive L PACE[:PROTocol] 7 returns the
current receive pacing protocol.

See if XON/XOFF protocol is enabled.

SYST:COMM:SERO:PACE:PROT?

enter statement statement enters the String
"XON"or "NONE"
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§YSTem:COMMunicate :SERiaiin] [:RECeive] :PACE :THReshold :STARt

COMMunicate SYSTem:COMMunicate:SERial{n] [:RECeivel: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 (ASCIE 111g), assert the DTR line, and/or assert

the RTS line,
:STARL eRTS e
Paramelers Parameter Parameter Hange of Default
MName Type Values Units
char_count anmeric 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.

& ...STARt must be set to less than ...STOP,

@ The. . THR:STAR command has no effect unless
WPACE:PROT XON, ...CONT:DTR IBF, or...CONT:DTR IBF has
been sent,

& Related Commands: ... PACE:PROT XON | NONE, ...CONT:DTR,
..CONT:RTS

& *RST Cendition: No change

Example  Set interface to send XON when input buffer contains 10 characters.

SYST:COMM:SERO:PACE:PROT XON
SYST:COMM:SERC:PACE.THR:STAR 10

:CONMMuUnicate  SYSTem:COMMunicate:SERialin] [RECeivel: PACE: THReshold:STARe?
:SERial[n] RECeive] [MIN|MAX] returns:
'PACE :THReshold & The current start threshold if no parameter is sent.

STARE? # The maximum allowable setting if MAX is sent.
@ The minimum allowable sciting if MIN is sent.

Comments ® To determine the size of the input buffer of the serial interface you are
using, send SYST:COMM:SER[aPACE THR:START? MAX, The
returned value will be the buffer size.

Example Return current start threshold

SYST:COMM:SER0:PACE:THR:STAR? query for threshold value

enter statement Statement eniers a numeric
vafie
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:COMMunicate
:SERiai[n] [:RECeive]
:PACE :THReshold
STOP

Paramelers

Comments

Example

:COMMunicate
:SERial[n] [:RECeive]
:PACE :THReshold
STOP?

Commenis

Exampis

SYSTem :COMMunicale :SERial[n] :RECeive] :PACE :THReshold :STOP

SYSTem: COMMunicate:SERial[n] RECeive]: PACE: THReshold: STOP
<char_count> configures the input buffer level at which the specified interface
may send the XOFF character (ASCII 1316}, de-assert the DTR line, and/or
de-assert the RTS line.

Parameter Parameter Range of Default
Name Type Values Units
char_count nUMmeric 1 through 99 for built-in none
1 through 8191 for HP E1324A
@ To determine the size of the input buffer of the serial interface you are

L

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 ... STARL

The ... THR:STOP command has no effect unless
LPACEPROT XON, ...CONT:DTR IBF, ¢or ...CONT:DTR IBF has
been sent.

Related Commands: ...PACEPROT XON | NONE, ...CONT:DTR,
...CONT:RTS

*RST Condition: No change

Set interface {0 send XOFF when input buffer contains 80 characters.

SYST:COMM:SERG:PACE.THR:STOP 80

SYSTem:COMMunicate:SERIal [n] [ BECeive:PACE: THReshold:STOP?
{MIN | MAX] refurns:

&
@
@

@

The current stop threshold if no parameter is sent,
The maximum allowable setting if MAX 35 sent.
The minimum allowable setting if MIN is sent.

To determine the size of the input buffer of the serial interface you are
using, send SYST:COMM:SER[n]PACE:THR:STOP? MAX. The
returned value will be the buffer size.

Retwrn corrent stop threshold

SYST-LOMMSERG:PACE THR:STOP? query for threshold

enter statement staterment enfers g numeric

value

Sysiem {nstrument Command Reference 7-43



SYSTem:COMMunicate :SERial[n] [:RECeive] :PARity :CHECK

:COMMunicale SYSTem:COMMaunicate:SERialin] [:RECeive]:PARity:CHECK < check _cntrb>
:SERial[n] [RECeive] controls whether or not the parity bit in received serial data frames will be

P Aﬁity CHECK considered significant.

Parameters Parameter Parameter Range of Default
Name Type Values Enits
check cntrl boolean 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,
& Related Commands: SYST:COMMSSER|[n|:PARIity: TYPE
@ *RST Condition: Mo change
Example Set parity check to ON
SYST:COMM:SER0:PAR:CHEC ON

:COMMunicale SYSTem:COMMunicate:SERial{n] :RECeive:PARity:CHECK? returns the
:SERial]n] [:RECeive] state of parity checking.
:PARity :.CHECKk?

Example Is parity checking on or off?

SYST:COMM:SERO:PAR.CHEC?
enter statement staternent enters Qor I

:COMMunicate:  SYSTem:COMMuaicate:SERial[n] [:RECeive]:PARity[:TYPE] <type>
SERial[n] [:RECeive] Configurcs the type of parity to be checked for received data, and generated for

:pAHEty EWPE] transmitted data.

Parameiers Parameter | Parameter Range of Defauit
Name Type Values Units
fype discrete | EVEN|ODD|ZERO|ONE|NONE | none
Commentis ® Attempting to sct type to other than those values shown will result in an
error -222,
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8YSTem :COMMunicate: SERial[n] [!RECeilve] :PARity [[TYPE]

@ The following table defines cach value of fype:

Value Definition
EVEN If...PARIy:CHECK is ON, the received parity bit
must maintain even parity. The trapsmitted 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.

& Whilc 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
T NONE | S b 9y disallowed
7 NONE 2 10
7 Yes 1 10
7 Yes 2 11
8 NONE 1 10
8 MNONE 2 11
8 Yes 1 11
. Yes© g 112 s 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 Conditien: No change

Example  Sel parity checlk/generation to ODD,

SYST:COMM:SER0:PAR QDD Set parity type
SYST.COMM:SERO:PAR:CHEC ON Enabile parity check/gen.
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$YSTem:COMMunicate :SERial[n] [:RECeive] :PARity [:TYPE}?

2LCOMMunicate
SERIal[n] [:RECeive]
:PARIty [[TYPE]?

Example

:COMMunicate
:SERial[n] ['RECeive]
:SBITs

Parameters

Comments

Example

SYSTem:COMMunicate:SERial [n} LRECeive]:PARIty[.TYPE]? returns the
type of parity checked and generated.

What type of parity checking is set?

SYST:COMM:SERO:PAR?
enter statement

ask for parity type
refurns the string EVEN, ODD,
ZERO, ONE, or NONE

S5Y8Tem:COMMunicate: SERial In] [:RECeive:SBITs < shits> Sets the
number of stop bits to be used to transmit and receive data.

Parameter Parameter Range of Default
Name Type Valzes Units
shity HIMCFic 1|2 MIN|MAX none

® Attempting to set shits to other than those values shown will result in an

error -222.

® While this command operates independenily of either the ... BITS or
. PARItVTYPE 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 e SBITs Frame Bits
T T NONE | T i_ff}_—'iiisaﬂo\"iféd
7 NONE 2 10
7 Yes 1 10
7 Yes 2 11
8 NONE 1 10
8 NONE 2 11
8 Yes 1 11
N - Yes: 20 o] 12 disatlowed

# DIAG:BOOT:COLD will set ... 5BITs to 1.

® Related Commands: SYST:COMM:SER|n]:BAUD

® *RST Condition: Mo change

Configering for 2 stop bits,

SYST.COMM:SER0:SBITS 2
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:COMMunicate
:SERial[n] ['RECeive]
:SBITs?

Example

COMMunicate
‘SERIial[n] :TRANsmit
AUTO

Parameters

Comments

Example

:COMMunicate
:SERial[n] :TRANsmit
:AUTO?

Comments

Example

$YSTem :COMMunicate :SERial{n] [:RECsive] :8BITs?

5YSTem:COMMunicate: SERial[n] 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 allowable setting if MIN is sent.

Querying the current stop bit configuration.

SYST:COMM:SERQ:SBIVs?
enter statement

:REC is implied
staternent enters 1 or 2

SYSTem: COMMunicate: SERial [ n]: TRANsmit:AUTO <auto_cntrl> when
ON, sets the transmit pacing mode to be the same as that set for receive pacing.
When OFF, the transmit pacing mode may be set independently of the receive
pacing mode.

Parameter Parameter Range of Default
Mame Type Values Units
auto cairl boolean 0111OFF|ON none

® For an HP E1324A, AUTO is always ON. Trying to set OFF or 0 will
generate an error.

& DIAG:BOOT.:COLD 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:SERjal [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 returna 1,

is AUTO ON or OFF?

SYST:COMM:SERG:TRAN:AUTO?

ehter statement statement enters the number 1

or
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§YSTem:COMMunicate :SERial{n]: TRANsmit :PACE [:PROTocol]

COMMunicate
:SERIlal[n]: TRANsmit
:PACE [:PROTocol]

Parameters

Comments

Example

:COMMunicate
:SERialln] :TRANsmit
:PACE [:PROTocol]?

Example

:DATE

Parameiors

Comments

SYSTem:COMMunicate:SER{al[n] TRANsmit: PACE:PRO Tocol]

< protocob enables or disables the transmit pacing (XON/XOFF) protocol.

Parameter Parameter Range of Default
Nawme Type Values Units
protocol discrete XONINONE none

@ For an HF 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 (ASCIHI 1710, 1116) is

received,

® DIAG:BOOT.COLD will set ... PACE to XON.

& Related Commands: SYST:COMM:SER[a]:TRAN:AUTo

& *RST Conditien: No change

Set XON/XOFF transmit pacing

SYST:COMM:SERC: TRAN:PACE:PROT XON

SYSTem:COMMunicate:SERIal [a] TRANsmit: PACELPROTocoll? returns

the current transmit pacing protocol.

Check transmit pacing protocol

SYST:COMM:SERD:TRAN:PACE:PROT?

ernter statement

statenient enters the string

"XON" or "NONE"

SYSTem:DATE <year> ,<month>,<day> sets the EI300/51301

mainframe’s internal calendar.

Parameter Parameter Range of Defanlt
Name Type Valoes Units
vear NWmeric must round to 1980 to 2079 none
month numeric must round to 10 12 none
day numeric must round to none
1 through last day of month

® 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 ycar.
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Example

:DATE?

Example

ERRor?

Commenis

Exampie

@

@

8YSTem :DATE?

Related Commands: SYST:TIME, SYST.TIME?, SYST:DATE?

*RST Condition: *RST does not change the setting of the calendar.

Setting the system Date

SYST:DATE 1991,09,08 set SEP 8, 1991

SYSTer:DATE? [MIN] MAX MIN | MAX,MIN|MAX] rcturns:

2

@

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 DI can be the day 1
through 31.

When parameters are seat; the minimum or maxinmum allowable values
for each of the three parameters. The parameter count must be three.

Querying the system date

SYST.DATE? ask for current date
input values of year,month,day read back date

SYSTem:ERR? queries the system’s error quene. The response format is:
< grror apmber > " < error description siring> ",

L4

As system crrors are detected, they are placed in the System Instrument
error queunc. The crror 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 srror message, and that message will be deleted
from the guenc.

If the error queue fills to 30 entries, the last error in the quene is replaced
with ertor -350,"Foe may errors”. No further errors are accepted by the
queue until space becomes available using SYST:ERR?, or the queue is
cleared using *CLS,

The SYST:ERR? command can be used to determine if any
configuration errors occurred during the power-on sequence.

When SYST:ERR? is sent while the error queue is empty, the System
Instrument responds with + 0,"No ereer”.

Related Commands: *ESE, *ESR7, *5RE

*RET Condition: Frror guene is cleared

Read all error messages from, and empty the error gueue.

loop statermnent loop to read all errors
SYST:ERR? ask for error message
enter statermnent input the error (@ number), and

error message (a string)
until statement until error number is 0
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SYSTern:TIME

TIME

Parameters

Commenis

Example

TIME?

Example

‘VERSion?

Comments

Example

SYSTem: TIME <howr>,<minute>, <second> sets the E1300/E1301
mainframe’s internal clock.

Parameter Parameter Range of Default
Mame Type Values Units
hour numeric 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?, SYST: TIME?

& *RST Coadition: *RST does not change the Command Module’s real
time clock.

Setting the system time

SYST:TIME 14,30,20 set 2:30:20 PM

SYSTem:TIME? [MAX|MIN,MAX | MIN,MAX|MIN] returns:

& When no parameter is sent; the current system time in the form
+HH, + MM, + 88, where HH can be 0 through 23 hours, MM can be
through 59 minutes, and 88 can be 0 through 60 seconds,

e When parameters are seat; the minimum or maximum allowable values
for cach of the three parameters. The parameter count must be three.

Querying the system time

SYST:TIME? ask for current time
input values of hour, min,sec read back time

SYSTem:VERSIon? Returns the SCPI version for which this instrument
complics.

& The returned information is in the format: YYYY.R; where YYYY is the
year, and R is the revision number within that year.

e Related Commands: *TDN?

Determine compliance version for this instrument.

SYST:VERS?
enter statement Statermnent enters 1990.0
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THRiGger :DELay

?Ri@g@f The TRIGger command subsystem controls the behavior of the trigger system

once it 15 initiated (see INITiate command subsystem). The trigger command
subsystem controls:

e The delay beiween trigger and first Pacer pulse (TRIG:DELay)
® Animmediate software trigger (TRIG:IMM)
# The source of the trigger (TRIG:SOUR BUS |EXT|HOLD | IMM)

Subsystem Syntex TRIGger
:DELay < delay >
:DELay? [MIN | MAX]
[:IMMediate]
:SL0OPe <slope >
:SLOPe?
S0URce BUS | EXT | HOLD | IMM
HSOURee?

:DELay TRIGger:DELay <delay> sots 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 e The resolution for delay is 250E-9 seconds.

@ Related Commands: ABORY, INITiate

& *RST Condition: TRIG:DELay 2.5E-9

Example  Setting delay between trigger and Pacer output.

TRIG:SOUR HOLD trigger is TRIG commuand
SOURPULS:COUN 100 set Pacer to output 100 pulses
SOURPULS:PER 1 & pidlse period set to . ] second
TRIG:DELAY .76 S 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 alowable delay if MIN is sent.

Example  Queryviag the trigger delay setting.

TRIGDEL 75 8 start Pacer .75 sec after trigger

TRIG:DEL? command System Instrument
to send TRIG:DEL value.

enter stalement input value of trigger delay
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TRIGgerIMMediate]

[-IMMediate]

Comments

Example

5LO0Pe

Parameters

Comments

:SLOPe?

*SOURce

Parameters
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TRIGger:IMMediate will cause a trigger cycle to occur immediately, provided
that the trigger system has been initiated (INITiate).

4 Related Commands: ABOR:, INITiate

8 *RST Condition: This command is an event and has no *BST condition.

Triggering the Pacer.
TRIG:SOUR HOLD

SOUR:PULS:COUN 1E3

SOUR:PULS:PER .18
TRIG:DELAY .75 5

INIT
TRIG

trigger source is TRIG

commard

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
slope discrele NEGative none

& Trying to sct ...SLOPc to other than NEG will generate an error.

@ Related Commands: ABOR(, INITiate,

TRIGger: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",

TRIGges:SOURee <trig_sowrcé> configures the trigger system to respond to

the specified source.

Parzmeter Parameter Range of Default
Mame Type Values Units
irig source characier BUS|EXT|HCLD | IMM nons




Comments

Example

SCURce?

Example

TRiGger :50URce?

® 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 alrcady allocated” will resuit.

@ While TRIG:SQUR is IMM, you need only INITiate the trigger system {o

start the Pacer.

#® Related Commands: ABORt, INITiate, *TRG

& *RST Condition: TRIG:SOUR IMM

Specifying the Trigger Sonrce.

TRIG:SOUR HOLD trigger source is TRIG
command

SCUR:PULS:COUN 1E3 output 1000 Pacer puises

SOUR:PULS:PER 1 8 puise period set to .1 second

TRIG:DELAY 7586
INIT
TRIG

start Pacer .75 sec after trigger
go to Wait For Trigger state

trigger the Pacer to output
pulses.

TRIGger:SOURce? 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.

Querying the Trigger Source.

TRIG:SOUR HOLD

TRIG:SOUR?

enter statement

trigger source is TRIG
command

ask Systern Instrument to
return trigger source
configuraiion

input selection of trigger source
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YXLCONFigure -DLADdress?

VX The VXI command subsystem provides for:

® Determining the number, type, and logical address of the devices
(instruments) installied in the E1300/E1301 mainframe,

@ Direct access to VXibus A16 registers within devices installed in the
MMainframe.

Subsystem Syntax VX1
:CONFigure
:DeviceLADA?
‘DeviceLISt?
‘DeviceNUMber?
‘HEIR archy
ALL?
:INFormaticn?
:ALL?
:LADDress?
:NUMber?
:READ? <logical addr> ,<register_num >
REGister
READ? <numeric value.| < register_name >
:WRITe <numeric_value > | <register_name >
‘RESet?
SELect < npmeric_valie >
WRITe <logical_addr >, <register_num >, <data >

:CONFigure  VXLCONF:DLAD? returns a comma separated decimal numeric list of device
DLADdress?  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 i{s servant area.

Comments & Use the VXECONF:DNUM? command to determine the number of
values which will be returned by VXLCONE:DLAD?.

@ Uso each of the logical addresses returned by VXLCONF:DLAD? with
YXLCONF:DLIS? to determine the types of devices installed,

® VXI:CONT:DEVICELAD? is also accepted.

@ This command has boen retained for compatibility with existing
programs. For new programs vou should use the VXT.CONF.LADD?
command.

@ Related Commands: VXI:CONF:DLIS?, VXL.CONF:DNUM?,
VXLCONFLADD?

Example  Determining the device addresses within the system

YXECOMF:-DLAD? query for list of addresses.
enter statement list of addresses.
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V&I :CONFigure:DLISI?

:CONFigure:DLISt?  VXLCONF:DLIS? [ <logical_adde>] returns information about the device
specified by logical_addr. Response data is in the form:

nl, 52, 13, 04, 08, n6, el, ¢2, ¢, ¢4, €5, s1, 52, 53, 54

Where the fields above are defined as:

ni
n2

n3
nd

nd

n6
cl

c4

5

51
52

s4

n fields Indicate numeric data response fields.
¢ fields Indicate character data response fields.
s fields Indicate string 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.

Manufactarer’s ID. A number from 0 to 4095,

Model Code. A number from 0 to 65535, chosen by the manufacturer to
signify the model of this device.

Siot 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 O Logical Address. A number from  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 to 4 data characters; A16]| A24{ A32| NONE|RES.
A16 = 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 to 5 data characters which define the status of the
device; FAIL | IFAIL | PASS | READY. FAIL = failed self-test,
IFAIL = configuration register initialization fails,

PASS = sclf-test passed, READY = ready to receive commands

Extended Vield 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 responsc data format. This field 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 error is detected. In that case, this field will contain one or
more error codes in the form "UNFG ERROR: 3, m, ..,7" . See
Appeadix B, Table B-3 for a complete list of these codes.
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VXECONFigure :DNUMber?

Parameters

Comments

Example

:CONFigure :DNUMber?

Comments

Exampie

Parameter Parameter Range of Default
Name Type Values Units
logical addr RUMeric (-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 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.

This command has been retained for compatibility with existing
programs. For new programs you should use the VXLCONFINF?
command.

Related Commands: VXECONF:DLAD?, VXI.CONF:DNUM?,
YXLCONEINF?, CONF-HEIR?

Querying the device list for the System Instrement

dimension string[1000] string size large in case of
mulliple device fist

YXECONF:DLIS? 0 Ask for the device list for the
System Instrurment

enter string enter retum data into string

Example response data (no error): +0, -1, 44095, +1301, +0, +0, HYB, NONE,
#HO000000G, #HO0000000, READY, ™, ", " "SYSTEM INSTALLED AT SECONDARY
APDR O

Example response data (with error): +255, 40, +4095, +65380, -1, +0, REG, Al$,
FHO0O00006, £HO0000000, READY, ™, ", ", "UNFG ERROR: 117

VXLCONRYF:DNUM? returns the number of devices instailed in the mainframe
(including the System Instrument itself). If the Command Module is not the
resource manager, it returns the number of devices in its servant area.

&

]

Use the VXLCONF.DNUM? command to determine the number of
values which will be returned by VXLECONF:DLAD?,

This command has been retained for compatibility with existing
programs. For new programs you should use VXL:CONF:NUMB?

Related Commands: VXLCONF.DLAD?, VXECONF.DLIS?

Determining the number of devices within the system

YXLCONF:DNUM? query the nurnber of devices
enter statement input number of devices
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:CONFigure
:HIERarchy?

NOTE

Comments

¥i1 :CONFigure ;HIERarchy?

VXI:CONF:HIER? Returns current hierarchy configuration information about
the selected logical address. The individual fields of the response are comma
separated. If the information about the selected logical 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/£1301, most
of these fields will be null valued for the E1300/E1301.

® This command returns the following values:

Logical 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 infegers between 0
and 7 inclusive, Interrupt lines 1-7 are mapped to the individual
return values. 0 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:

® interrupter 4 is configured to handle interrupts on line 5

e interrupter 5 is configured to handle interrupts on line 2

@ interrupter 7 is configured to handle interrupts on line 6

@ interrupters 1, 2, 3, and 6 are not configured

Pass/Failed: an integer which contains the pass/fail status of the
specified device encoded as follows:

§ = FAIL, 1 = IFAIL, I = PASS, 3 = READY

Manufacturer’s Specific Comments. Up to 80 character string
contains manufacturer specific data in string responsc data format.
This field 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
one or more error codes in the form "CNFG ERROR: n, m, ...,2" .
See Appendix B, Table B-3 for a complete list of these codes.
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VXECONFigure (HIERarchy: ALLY

® Cards which are part of a combined instrument such as a switchbox or
scanmning 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?,
VXLCONFLADD?

CONFigure VXL:CONF;HIER:ALL? Returns the configuration information about all logical
‘HIERarchy:ALL? addresses in the EI300/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 cornmand is included in the £1300/E1301 because it is a required SCPI
command. Since there are no message based devices in the E1300/E1301, most
of these ficlds will be nuil valued for this E1300/E1301.

Comments @ Related Commands: VXLCONFHEIR?, VXI.SEL, VXI.CONF:LADD?

:CONFigure  VXLCONF:INF? Returns the static information about the selected logical
dNFormation?  address (see VXESELect), The individual fields of the response are comma
separated. If the information about the selected logical address is not available
from the destination device (L.c., the reguested device is not in the mainframe)
then Error -224 ("paramcter 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 berween -1 and 4095 inclusive. -1 Indicates
that the device has no Manufacturer 1D,

@ Modef code: an infeger 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 exiended device, 2 = VXIbus message based device,
3 = VXIbus register based device, 4 = Hybrid device, 3 = 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 Al6 registers, 2 = The device has A24 registers, 4 =
The device has A32 registers, 8 = The device has A64 registers.

& Al6 memory offset: an integer between -1 and 65535 inclusive. Indicates
the base address for any A16 registers (other than the VXIbus defined
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Commenis

Example

@

VXl :CONFigure -iNFormation?

registers) which are present on the device. -1 indicates that the device has
no AlS memory.

A24 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.

Al§ 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 has 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 AZ4 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: ar integer between -1 and the number of slots whick exist in
the cage. -1 indicates that the slot which contains this device is unknown.

Slot 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.

Manufaciurer’s Specific Comments. Up to 80 character siring contains
manufacturer specific data in string response data format. This field s
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
grror is detected. In that case, this field will contain one or more error
codes in the form "CNFG ERROR: n, m, ...,2" , See Appendix B, Table
B-3 for a complete list of these codes.

Related Commapds: VXISEL, VXLCONFINF:ALL?Y,
VXLCONF.LADD?

Query information on logical address 0.

VXEBEL O select the logical address
YXLCONFINF? ask for data
anter statement return data
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VXLCONFigure [INFormation: ALL?

:CONFigure
dNFormation:ALL?

Commenis

CONFigure
:LADDress?

Commenis

:CONFigure :NUMBer?

Comments

‘READ?

Parameters

Commenis

YXLCONFINF: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 fields of the output are comma separated.

# Related Commands: VXLSEL, VXI:CONF:INF?, VXLCONF.LADD?

VXLCONF: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?

YELCONF:NUMB? Returns the mumber of devices in the system. This is an
integer between 1 and 256 inclusive,

& Related Commands: VXLCONFLADD?

VXLREAD? <logical_adde>, < register_add® allows access to the entire 64
byte Al6 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 VXIbus standard format,

Parameter Parameter Range of Default
MName Type Values Units
logical addr decimal must round to 0 through 255 none
numeric
register_addr numeric must round to an even value none
from 0 through 62 (3E15)

& Specifying 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,"No 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?
coramang.

® Accesses arc 16-bit non-privileged data accesses.
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Example

‘REGister:-READ?

Paramelers

Commenis

Example

V¥ :REGister:READ?

& Related Commands: VXIWRITE, VXIREG:READ?

Read from one of a device’s configuration registers

VXI:READ? 8,0 read ID register on device at
Logical Address 8
enter staterment enter value from device register

VXLREG:READ? <register > returns the contents of the specified 16 bit
register at the selected logical address as an integer (see VXISELect). 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 VYalues Units
register numeric even numbers {rom 0 to 62 or none
register name (sce below)

® The register parameter can be all even numbers from 0 to 62 inclusive (as

a <numeric_value >) or the following (optional) words:

AZ4Low: A24 Pointer Low register (18)
A24High: A24 Pointer High register (16)
A32Low: A32 Pointer Low register (22)
A32High: A32 Pointer Figh register (20)
ATTRibute: Attribute register (8)
DHIGh: Data High register (12)

BLOW: Data Low register (14)

DTYPe: Device Type register (2)
1CONtrel: Interrupt control register (28)
ID: ID register (0)

ISTatus: Interrupt Status register (26)
MOBid: MODID register (8)

OFFSet: Offset register (6)

PROTocol: Protocol register (8)
RESPonse: Response register (10)
SNHigh: Serial Number High register (10)
SMLow: Serial Number Low register {(12)
STATus: Status register (4)

SUBClass; Subclass register (30)
YNUMber; Version Number register (14)

® Related Commands: VXT.SEL, VXIL.REG:WRIT

Read from a register on the currently selected device

VHILEREAD? CONT Read from the control register
of the currently seected device
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VXI:REGister:WRITe

‘REGister'WRITe  VXEREG: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 2 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.

Parameters Parameter Parameter Range of Default
Mame Type Values Units
register numeric even numbers from 01062 or none
register name (see below)
data DUIErc -32768 to 65535 none
Comments ® The register parameter can be all even numbers from 0 to 62 inclusive (as

a <numeric_value > ) or the following (optional) words:

CONTrol: Control Register (4)
DEXTended: Data Extended register (10)
DHIGh: Data High register (12)
DLOW: Data Low register (14)
ICONtrol: Interrupt Control register (28)
MODid: MODID register (8)
LADDress: Logical Address register (0)
OFFSet: Offsct register (6)
SEIGNal: Signal register (8)
¢ Related Commands: VXESEL, VXIREG.READ?

Example  Write te 2 register on the currently selected device

YHLREG:WRIT? DHIG,84 writes "64’ to the Data High
register

Hesel? VXLRESET? resets the selected logical address. SYSFAIL gencration 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
2 = PASS
3 = READY

The state of the A24/A32 enable bit is not altered by this command

Commenis ® Related Commands: VXT:SEL
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‘SELect

Parameters

Comments

Example

SElLect?

VXl :SELect

VXL:SELect < logical adde> specifies the Jogical address which is to be used by
many subsequent commands in the VXI subsystem.

Parameter Parameter Range of Default
MName Type Values Units
logical addr numeric 0 through 255 noNe

@ The *RST default value for logical_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 contlict”) if no logical
address is sclected.

® When a command cncounters an Error -240 ("Hardware Error") the
equivalent of a *RST is executed. This will cause the selected logical
address to be setto-1.

e Related Commands: VXL.CONEFLADD?

Select a logical address

YXLSEL 84 sets the logical address to be
used by subsequent VXT
subsystern commands [o 64,

VX: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 retarn -1
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VXI:WRiTe

‘WRITe VXIWRITe <logical adds>, < register_add®,<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,

Parameters Parameter Parameter Range of Default

Name Type Values Units

logical addr decimal Must round to 0 through 255 none

numeric
register_addr nameric must round to an even value none
from 0 through 62 (38y)
data numeric must round to -32768 to 32767 none
(0 to FFFFy)
Comments @ 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: VXLREAD?, VXL.REG.WRIT

Exampie  Write a value into a device’s device dependent register.
VXI:WRIT 8,24,#H4200 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).

IEEXE 488.2 Common Commands Functional Groupings

Category Command Title

General DN Identification Query
“RST Resct Command
~T8T? Seif-Test Query

Instrument Status *CLS Clear Status Command
*ESE <mask> Standard Fvent Status Enable
*HSE? Command
*ESR? Standard Fvent Status Enable
*PSC Query
*PSC? Standard Event Status Register
*3$RE < mask> Query
“SRE? Power-Omn Status Clear Command
*STR? Power-On Status Clear Query

Macros

Synehronization

*PMC <name>, <cmdss>
*EMC <state>

MEMC?

*GMOC? < name >

*LMC?

*PMC

*BMC <name>

*QPC

OPC?

*WAL

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  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
instrument-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:PRESe! 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).

*DMC < name_string >, Define Macro Command. Assigns one, or a sequence of commands to a macro
< command_blogk>  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 2 Common command, When a SCPI named macro is executed,
the macro rather than the SCPI command is executed. To regain the function of
the SCPI command, execute the *EMC 0 command.

Example

Create a muacro to return the Systermn Instrument’s Device list.
OUTPUT 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, sec Parameter Types in the first part of this chapter.

*EMOC <enable>  Enable Macros Command. When engble is non-zero, macros are enabled. When
enable is zero, macros are disabled.

*EMC?  Enable Macros Query. Returns gither 1 {(macros are enabled), or 0 (macros are
disabled) for the selected mstrument.

*ESE <mask>  Standard Event Status Enable Register Command, Enables one or more events
in the Standard Event Status Register to be reported in bit 5 (the Standard
Event Status Summary Bit) of the Status Byte Register. 'You enable an event by
specifying 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 confents of the Standard
Event Status Register,

Example 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 70800;"*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 70800;A FPlaces response in variable
30 PRINT A Frints response
40 END

*GMOC? <name_string>  Get Macro Query. Retarns arbitrary block response data which contains the
command or comnmand sequence defined by name_string. The command
sequence will be prefixed with characters which indicate the number of
characters that follow the prefix.

Exampie 10 QUTPUT 70800, *GMC? LIST™ ask for definition of macro
from *DMC example
20 ENTER 70200;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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*EDN?  Identity. Returns the device identity. The response consists of the following four
fields (ficids are separated by commas):

Mamufacturer

Model Number

Serial Number (returns O if not available)
Firmware Revision (returns ¢ if not available)

s B @

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

NOTE 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 cxamples) indicates whether only
bug fixes and minor changes were made.

Example Get the ID fields from the system and priat them.

10 DIM AS$[{50] Dimension array for ID fields
20 QUTPUT 70800;"*IDN?" Queries identity

30 ENTER 70900;A% Places ID fields in array

40 PRINT A$ Print ID fields

50 END

*LMC?  Learn Macros Query. Returns a quoted string name for cach 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,

*LRN?  Learn query command. *LRN? causes the instrument to respond with a string of
SCPT commands which define the Instrument’s current state. Your application
program can enter the *LRN? response data into a string variable, later to be
sent back to the instrument to restore that configuration,

Example response from an HP E13268 voltmeter in the power-on state:

*RETHCAL:ZEROAUTO 1, :CALLLFR +60; VAL + 0.00000000E + 006;
DISPMONSTAT O; CHAN (@0); :FORM ASC, +7; :FUNC "VOLTY
MEM:VME:ADDR +20097152; 8IZE +0; 8TAT §; :RES:APER

+ LOG6GOTE-002; OCOM 0, RANG + 1.638400E + 004; RANG:AUTCO
LVOLTAPER + 1.666067E-002; RANG +8.000000F +000; RANG:AUTO
1; TRIG:COUN + 1;: DEL +0.00000000E + 000; DEL:AUTO 1, 'TRIG:SOUR
IMM; SAMP:COUN +1; SOUR IMMTIM +3.000000E-002 3
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NOTE

*OPC

*QPC?

*PMC

*PSC <flag>

Example

*PSCY?

The System Instrument no longer implements the *LRN? command.
Attempting to have the System Instrument execute this command will generate
an error -113 “Undefined header”.

Operation Complete. Causes an instrument to set bit 0 (Operation Complete
Message) in the Standard Event Status Register when all pending operations
have been completed. By enabling this bit to be reflected in the Status Byte
Register (*ESE 1 command), you can ensure synchronization between the
instrument and an external computer or between multiple instruments, (Refer to
"Synchronizing an External Computer and Instruments” carlier in this chapter
for an example).

Operation Complete Query. Causes an instrument to place an ASCH 1into the
instrument’s output queue when all pending instrument operations are finished.
By requiring the computer to read this response before continuing program
execution, you can ensure synchronization between one or more instruments
and the computer. (Refer to "Synchronizing an External Computer and
Instruments” earlier in this chapter for an example).

Purge Macros Command. Purges all currently defined macros in the selected
instrument.

Power-on Status Clear Commmand, Controls the automatic power-on clearing of
the Service Request Enable register and Standard Event Status Enable register.
Executing *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 been enabled - *SRE)
when power is cycled. The value of flag is stored in non-volatile memory.

"This example configures the System Instrument to request service from the
external computer whenever power is cycled.

Status Byte register and Standard Event Stafus register bits
remain enabled (unmasked} after cycling power

10 QUTPUT 70800;*P8C 0"

Enable bit 5 (Standard Event Status Register Summary Bit)
int 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 QUTPUT 70900;"*ESE 128"

Power-on status clear query. Returns 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; a "0" means the bits remain enabled at power-on,
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*RCL <slate number>  Recall stored state. Recalls a stored state from memory and configures the
instrument to that state. States are stored using the *SAV command.

Exampile OUTPUT 70900;"*RCL 4" Recalls instrument state
number 4

*RMC <name_string>  Remove Individual Macro Command. Purges an individual macro identified by
the name_string parameter.

Example output 70800;"*RMC "LIST™ remove macro command from
*DMC example

NOTE: At priniing time, *RMC is a command proposed for a revision and
re-designation of ANSIZIEEE Std 488.2-1987,

*RST  Reset. Resets an instrument as follows:

® Scfs the instrument to a known state (usually the power-on state)
® Aborts all pending operations
@& Disables the *OPC 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

® @ % B @ D G S

*SAV <state number>  Store state. Stores an instrument’s present state in a numbered memory location
(< state mimber > parameter). State numbers can range from 010 9.

Example QUTPUT 70000;"*8AV 4" Saves present instrument state
as state nurnber 4

*SRE «<mask>  Service Request Enable. When a service request event oceurs, it sets a
corresponding bif in the Status Byte Register (this happens whether or not the
event has been enabled (unmasked) by *SRE). The *SRE command allows you
to identify which of these events will assert an HP-IB service request (SRQ).
When an event is enabled by *SRE and that event ocetrs, it sets a bit in the
Status Byte Register and issues an SRQ to the computer (sets the HP-IB SRG
line troe). You enable an event by specifying its decimal weight for <mask >,
To enable more than one event, specify the sum of the decimal weights. Refer to
"The Status Bytc Register” earfier in this chapter for a table showing the
contents of the Status Byic Register.

Example CUTPUT 70800;"*SRE 160" Enables bits 5 & 7. Respective
weights are 32 + 128 = 160
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*SRE?

Example

*8$TB?

Commenis

Example

*TRG

*TST?

Exampie

*WAI

Status Register Enable GQuery. Returns the weighted sum of all enabled
(unmasked) events (those cnabled to assert SRQ) in the Status Byte Register,

10 QUTPUT 70900;"*SRE?" Sends Status Register Enable
query

20 ENTER 70900;A Places response in variable

30 PRINT A Prints response

40 END

Status Byte 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
*STR? does not clear bit 6 {Service Request); serial poll does clear bit 6. No
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 (o *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 sot 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
sclf-test passed. A value other than zero indicates a self-test failure or error,

10 QUTPUT 70900;"*TST?" Execute self-test, return
response

20 ENTER 70800;A Places self-test response in
variable

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 istrument’s operation.
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HP-IB Message
Reference

Go To Local (GTL)

Commentis

Examples

Group Execule Trigger
(GET)

Comments

Example

Interface Clear (IFC)

Example

This section describes IEEE-488.1 defined messages and their affect on
instruments installed in the mainframe. The examples shown are specifically for
HP 9000 Series 200/300 computers using BASIC language. Any IEREE-488
controller can send these messages; however, the syntax may be different from
that shown here,

Places an instrument in local state.

® Refer to the Local Lockout message, later in this chapter, for information
on how GTL affects front panel lockout.

LOCAL 7 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.)

Executing a group execute trigger will trigger an instrument assuming the
following conditicns are true:

@ The instrument’s trigger source is set to Bus (TRIG:SCGUR BUS
command), and;

e The instrument is in the Wait For Trigger state, and:

& The instrument is addressed to listen (can be done by sending any
command, the REMOTE 709ss (ss = secondary address) command, or
with the LISTEN command).

@ For instruments in an HP E1300A/E1301A Mainframe, only one
instrument at a time can be programmed to respond to GET. Thisis

because only one instrument can be addressed to listen at any one time.

10 QUTPUT 70900;"TRIG:SOUR BUS"  Sets trigger source to bus

20 QUTPUT 70200 INIT:IMM" Places Systemm Instrument’s
FPacer in Wait For Trigger state

30 TRIGGER 70800 Triggers Pacer

40 END

Unaddresses all instruments in the mainframe and breaks any bus handshaking
I progress.

ABORT 7
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Device Clear (DCL) or
Selected Device Clear
{(SDC)

Examples

Local Lockout (LLO)

Commenis

Examples

DCL clears all instruments in the mainframe. SDC clears a specific instrument.,
The purpose of DCL or SDC is to prepare one or more instruments to receive
and execute commands (usually *RST). DCL or SDC do the following to cach
instrument:

@®
[ ]
-]

Clear the input buffer and output queue.

Reset the command parser.

Disable any operation that would prevent *RST from being executed.
Disable the Operation Complete and Operation Complete Query modes,

DCL or SDC do not affect:

&
®
@

Any settings or stored data in the instrument {except the Operation
Complete and Operation Complete Query modes)

Front panel operation

Amny 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).

CLEAR 7 Clears all instruments
CLEAR 70900 Clears the System Instrument

When an instrument is in remote mode, Local Lockout prevents an instrument
from being operated from the mainframe’s front panel.

@

®

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 in the remote state when you send
LOCAL LOCKOUT, front panel control is disabled immediately for that
instrument.

After executing LOCAL LOCKOUT, you can enable the keyboard by
sending the LOCAL 7 command or by cycling power. The LOCAL 709ss
(ss = secondary address) command enables the front panel for that
instrument but a subsequent remote command disables it. Sending the
LOCAL 7 command removes lockout for all instruments and places them
in the local state.

10 REMOTE 70900 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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Hemotle  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 comimand, the instrument will only go into the remote state
when it receives its listen address.

@ 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 ling true when power is applied or when reset.

Examnples REMQOTE 7 Sets HP-IB REN line true

REMOTE 70900 Sets REN line true and
addresses Systern Instrument

Serial Poll (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=8POLL (70900) 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 SCP1 and IEEE 4882 Common (*) commands

[MADDress] <address >, <data>

SADDress < address >, < data>
DRAM

AV Ailable?

({CREate <size >, < num_drivers >
DRIVer
:LOAD <driver_block >

1OAD
(CHECKked

AIST
[ALL}
:RAM
‘ROM
ANTerrupt
:ACTivate [ON|OFF|1]0]
:SETup[n} [ON|OFF|0|1]

SETupin]?

PRIorityfn] [ < priority> [MIN|MAX|DEF]
PRIority[n}? [MIN| MAX | DEF}
‘RESPonse?

Reference for the HP E1300/E1031 Mainframe System Instrument.
SCPI Cormmands Quick Reference
Command Description
ABORt
{IMMediate] Abort Pacer output,
BIAGnostic
:BOOT
{£OLB Restarts System processor, clears stored configurations.
['WARM)] Same as cycling power.
:COMMunicate
:SERial[0]
[:OWNer] [SYSTem |IBASic | NONE] Allocates the built-in serial interface.
[:OWNex]? Returns SYST, IBAS, or NONEL.
:5ERial{n]
:5TORe Stores serial communication parameters info pon-volatile storage.
DOWNIoad
{CHECked
["MADDress] Write data to non-volatile uscr RAM starting at the specified address
using ¢rror correction.
:5ADDress Write data {o non-volatile user RAM at the specified address using

errar 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.

i.oads the instrument driver contained in the specified driver_block
into & previously created DRAM segment.

Loads the instrument driver contained in the specified driver_block
into a previously created IDRAM segment using errot correction,

Lists all 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.

Enable VXIbus interrupt acknowledgement.

Einabiles or disables System Instrument control of VXI
interrupt line {n).

Returns current state of SFETup|nl.

Specifies the priority level of VXTI interrupt line fni.

Returns priority level of VXI interrupt line [n].

Returns response from the highest priority interrupt line.
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S5CPI Commands Quick Reference

{(CRFate < size> [MINIMAX
:CREate? [IMIN|MAX]
PEEK? < address> | MIN|MAX, <width >
POKE < address> | MIN|MAX, <width>, <data>
RDISK
ADDRess?
{CRFate < size>|MIN|MAX
:CREate? [MIN|MAX]
{UJPLoad
[[MADDress}? «address>, <byte_count>
SADDress? <address>, <byte_count >

INITiate
f:Immediate]

[SOURee]
:PULSe
COUN! <numberic value >
COUNs? [MIN|MAX]
PIiRied < numeric value
PHRIed? [MIN\MAX]

STATus
:OPERation
(CONDition?
EMNABIe 256
ENABIe?
FEVENL?

PRES«t

(UL Stionable
:CONDYtion?
EMNADBle < mask>
‘ENABIe?
EEVEN]?

Command Description
:NRAM
ADDRess? Returns starting address of the User non-volatile RAM.

Creates a User non-volatile 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.

Retums the starting address of an IBASIC RAM volume.
Altocates RAM for an IRASIC RAM volume.
Returns the current or alfowable size of the RAM vol.

Returns data from nenwvolatile user RAM starting at address.
Returns data from nonwvolatile user RAM at address,

Enables trigger system to start Pacer.

Sets number of Pacer pulses per trigger.

Returns current count, or MIN|MAX allowed value.
Sets Pacer pulse period in seconds.

Returns 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).
Presets status registers

Always returns +10.

Set Questionable Status Register enable mask.
Returns value of enable mask,

Always refurns +0.
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SCPI Commands Quick Reference

Command Description
SYSTem
BEEPer
[:IMMediatc] 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.
:SERialfn]
{CONTrof
:DTR ON|OFF|STANdard | IBFull Sets mode for modem control line TR
[I¥TR? Retumns current mode of DTR line.
RTS ON|OFF|STANdard | IBFull Sets mode for modem control line RTS.
RTS? Returns current mode of RTS line.

[:RECeive]
BAUD < baud_rate> | MIN|{MAX
:BAUD? [MIN|MAX]
BITS 7]8 MIN|MAX
BITS? [MIN|MAX]
PACE
[:PROTocol] XON[NONE
[[PROTocol}?
‘THReshold
{STARt < char_count>
:STAR? [MIN [MAX]
:STOP < char_count >
STOP? [MINIMAX]
‘PARity
CHECK 1{0]ON]OFF
CHECK?
[ TYPe] EVEN|ODD|ZFRO|

ONF|NONE

Y Pel?
SBITs 12 IMINIMAX
SBITs? MIN|MAX
‘TRANsmit
:AUTG1[0]ONOFF
(ALTOY
‘PACH
['PROTocol] XON{NONE
[:PROTocolj?
DATE <year>,<month>,<day> '
DATE? [MIN | MAX MIN |[MAX MIN |[MAX]
:ERRor?
TIME < hour>, <minute>, <second>
TEMET [MIN | MAX MIN|MAX MIN|MAX]
:VERSion?

Sets transmit and receive baud rate of serial interface.
Returns the current or allowable baud setting.

Sets the number of data bifs in the serial data frame.
Returns the current or alfowable BITS setting.

Sets the receive pacing protocol to XON/XOFF or none.
Returns the state of receive pacing protocol.

Sets the input buffer start threshold for input pacing.
Returns current or allowable STAR! threshold level.
Sets the input buffer stop threshold for input paciog,
Returns the current or affowabie STOP threshold level.

Finables/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.
Returns the state of transmit pacing protocol.

Sets system calendar.

Returns current date or min | max allowable values.
Retumns oldest error message in Exror 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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SCPI Commands Quick Reference

Command

Description

TRIGger

:DELay <numeric value>

‘DELAy? [MIN[MAX]

[[IMMediate]

SLOPe [NEGATIVE]

SLOPe?

:5S0URce EXTernal|IMMediate | BUS|HOLD
SOURce?

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 eurrent trigger source.

VI
:CONFigure
Devicel . ADA? Returns a list of the logical addresses in the system.
DevicelLISt? Returns information about one or all installed devices.
DeviceNUMber? Returns the number of installed devices.
ANFormation Ciets the static information about the selected logical address (see
VELSELect).
ALL? Cets the static information about all logical addresses.
:HiERarchy Gets the current hicrarchy configuration data for the selected logical
address (sce VXLSELect)
ALL? Gets the current hicrarchy configuration data for all logical addresses.
NUMber? (iets the number of devices in the system when issued 1o a Resource
Manager.
L.ADDress? (Gets a comma separated list of all logical addresses of devices in the
system when issued to a Resource Manager.
READ? <logical addr>,< register_num > Read the contents of the device register at register_num.
REGister
R¥AD? <numeric_value| < reg_name > Returns the contents of the specified 16 bit register al the selected
logical address (see VXI:SELect).
WRITe <numeric_value| < reg_name >, <data> Writes to the specified 16 bit register at the selected logical address
(see YXLSELecet),
‘RESet? Resets the device at the selected logical address (see VXI:SELect).
STilect <numeric_value > Specifies the logical address to be used by all subsequent commands
in the VXI subsystem.
‘WRITe <logical_addr>,<register_num>,<data> Write data to the device register at fogical_addr,
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IEEE 488.2 Comman Commands Quick Reference

Category Command Titke

General *IDN? i{dentification Query
*RST Reset Command
*T8T? Self Test Query

instrument Status *CLS Ciear Status Command
*ISE < mask> Standard Bvent Status Enable Register Command
*ESE? Standard Event Status Enable Query
*ESR? Standard Event Status Register Query
*PSC <flag> Power-on Status Clear Command
*PSC? Power-on Status Clear Query
*SRE < mask> Service Request Inable Command
*SRI? Service Request Enable Query
*STBY Status Byte Register Query

Macros

Synchronization

*PMC < name>,<cmd_data>

*EMC < enable>
"EMC?
*GiMC? < name>
*LMC?

*PMC

*RMC < pame>

*OFPC
*QPC?
WAL

Define Macro Command

Tinable Macro Command

Fnable Macro Guery

Get Macro Query

Learn Macro Query

Purge all Macros Command
Remove individuai Macro Command

Operation Complete Command

Operation Complete Query
Wait-to-Continue Command

Commeand Quick Reference 7-79



Svystem Instrument

780 Command Quick Reference



Appendix A

Specifications

Mainframe
Specifications

Pacer{50% duty cycie):

Real-time Clock:

Trigger Input:

Non-volatile added
memory storage
lifetime:

Slots:

EMC, RFI, Safety:

Prograrmable 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
Vi 234V @-4mA
Rise Time/Fall Time: 320 nsec/90 nsec.

Accuracy: 0.01% of elapsed time since last sset £1 sec @ 25° C.
Temperature variation: £0.01% of clapsed time since last set, over full
temperature range.

Resolution: 1 sec.

Non-volatile lifetime: 60 days withount additional RAM.

Battery life: 1 year typical, NiCd battery.

TTL compatible, minimum pulse width 300 nsec.

Non-volatile added storage is backed up by NiCd battery. The table below shows
minimum and typical lifetimes, which varry according to the amount of memory
instalted,

BAM (MBytes) MIN Lifetime (hours) Typical Hletime (days)
0.5 240 320
1.0 136 180
1.5 50 120
2.0 72 90

7 B-size and 3 A-size

Meets FTZ 1046/1984, CSA 5568, IEC 348, UL 1244,
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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 @ 50 to 400 Hz
Fused at; A @115 Vae
1.5 A @ 230 Vac
Consumption: E1300A (empty) 27TW, 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 limits.

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°to40°C
Operating temperature: 0°:055C

Storage temperature: -40°1075°C
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SCPI Conformance
Information

Switchbox
Configuration

The HP E1300/1301A conforms to SCPI-1990.0

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-SCPI
commands that the HP E1300/1301A can execute. Individual commands may
not execute without having the proper plug-in module installed in the HP
FE1300/13301A. Each plug-in module manual describes the commands that apply
to that module.

T'he following plug-in modules car be configured as switchbox modules. Refer
to the individual plug-in User’s Manual for configuration information.

HP E1345A HP E1353A HP E1366A
HP E1346A HP E1357A HP E1367A
HP F1347A HP E1358A HP E1368A
HP E1351A HP E1361A HP Ei369A
HP E1352A HP E1364A HP E1370A

Table &-1. Switchbox SCPI-19%0.0 Confirmed Commands

ABORt STATus
QUPStionable
ARM :CONDition?
{COUNt EEVENL]?
‘ENABle
INITiate :ENABIle?
[[IMMediate] “OPERation
:CONTinous {CONDition?
FEVENL?
OUTPut :ENABIe
ECLTrg :ENABIe?
[STATe] PRESet
T Trg
ESTATz] SYSTem
BRRor?
[ROUTe] :CPON
OPEN (LT Pe?
:OPEN? WERSIon?
:CLOSe
:CLOSe? TRIGger
SCAN [:IMMediate]
SOURCce
S1.OPe
Table A-2. Switchbox Non-SCPI Commands
1318Play [ROUTS]
MONitor SCAN
[:STATe} fLIST]
;CARD MODE
PORT
5YS5Tem SETling
:CDEScription? [[TIME]
TIMEB?
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Multimeter Commands  The following tables apply to the HP E1326A and E1326B.

A-4 Specifications

Table A-3. Multimeter SCPL1990.0 Confirmed Commands

ABOR:

CALibration
ZERO
AUTCO
(AUTO?
VALue

CONFigure
:FRESistance
:RESistance
TEMPerature
VOLTage

AC
[:DC]

CONFigure?
FETCh?

FORMat
[DATA]

INITiate
fIMMediate]

MEASure
:FRESistance?
:RESistance?
‘TEMPerature?
‘VOLTage

ACY
LDCH?

READ?

[SENSe]
FLUNCtion
FUNCtion?
‘RESistance
:APERture
:APFERture?
RANGe
AUTO
AUTO?
RANGe?
:RESolution
‘RESolution?
‘YOLTage
(AC
‘RANGe
RANGe?
{:DC
(RANGe
AUTO
AUTO?
RANGe?
RESokstion
:RESoiution?

STATus

:QUEStionable
:CONDition?
[:EVENt]?
‘ENABIe
‘ENABIe?

:OPERation
CONDition?
[:EVEN]?
‘ENARIe
‘ENABle?

:PRESset

SYSTem
ERRor?
:CTYPe?
VERsion?

TRIGger
COUNt
(COUNt?
:DELay?
AUTO
AUTO?
:DELay?
[:IMMediate]
SOURee
:SOURce?

Table A-4. Muitimeter SCP! Approved {not confirmed) Commands

[SENSe]

:RESistance
NPLC
NPLC?

VOLtage
NPLC
NPLC?

W




Table A-5. Multimeter Non-SCPI Commands

CAlLibration MEMory
:LEFRequency ‘VME
:LFRequency? :ADDRess
STRain :ADDRess?
SIZE
CONFigure SEZE?
:STRain :STATe
QUARter STATe?
:HBENding
‘HPOisson [ROUTe]
:FBENding (FUNCtion
FPOisson
:FBPoisson SAMPle
{(TENsion LCOUNt
:QCOMpression LCOUNL?
:UNSTrained SOURce
SOURce?
DISPlay TiMer
MONitor FiMer?
:CHANnel
:CHANDel? [SEINSe]
[:STATe] ‘RiZSsitance
[:STATe]? :0COMpensated
:0COmpensated?
MEASure :5¥Rain
:STRain :GFACor
QUARter? :POI1Sson
‘HBENding? :UNSTrained
‘HPOisson?
‘FBENding? 5¥STem
:FPQOisson? :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-1980.0 Confirmed Commands

A-8 Specifications

ABORtL READ?
CONFigure [SENSe]
FREGuency :FUNCtion
‘PERIod :FREQuency
PWIDth :PHRIiod
NWiIbth FREGuency
:APHRture
CONFigure? :APTRture?
FETCh? STATus
:QUEStionable
FORMat [EVEN]?
[:DATA] :CONDition?
:ENABIe
INITiate ‘ENABIe?
{[IMMediate}] :OPERation
FEVENL)?
INPut :CONDition?
FliTer :ENABIe
ELPASs] ENABIe?
[:8TATe] ‘PREset
[STATe?
FREQuency SYSTEM
FREGuency? :ERRor?
‘VERSion?
MEASure
{FREGuency? TRIGger
‘PERiod? [(IMMediate]
PWIDth? SOURCe
NWIDh :SOURCe?
Tabie A-7. HP E1332A Non-5CPI Commands
CONF| < channel >} [SENSef < channel > ]]
TOTalize ‘PERiod
TINTerval :INPERiods
UDCount MPERiods?
TOTakize
DIsPlay :GATE
:MONitor LSTAT}
LHANRel [:STATe}?
LCHANDel? ‘POLarity
[:5TATe] POLarity?
[:5TATe]? EVENt
LLEVel
INPut LEVel?
S50Late SELOPe
180Late? SLOPe?
MEASure] < charnel > ]
AINTerval? >




Table A-8. HP E1333A SCPI-1890.0 Confirmed Commands

ABORt READ?
FETCh? [SENSe]
‘FUNCtion
CONFigure ‘FREQuency
:FREQuency :PERIod
:PERiod :FREQuency
PWIDth :APERture
NWIDth (APERture?
CONFigure? STATus
:QUEStionable
FORMat AEVENI]?
[:DATAL :CONDition?
ENABle
INITiate ENABIe?
[IMMediate] :OPERation
[:EVEN:]?
INPut :CONDition?
:ATTenuation :ENABLe
:ATTenuation? :ENABIe?
COUPling :PREset
:COUPling?
FilTer SYSTem
{:1.PASs] :ERRor?
[:S5TATe] ‘VERSion?
[:STATe]?
JIMPedance TRIGger
(IMPedance? FIMMediate]
SOURCe
MEASure SOURCe?
TFREQuency?
:PERi0dG?
PWIDth?
NWIDth?
Table A-9. HP E4333A Non-8CP! Commands
CONF < channel > | [SENSe[ < channel =]
TOTalize ‘PHRiod
TINTerval ‘NPERiods
‘RATio :NPERiods?
:RATio
DISPlay :NPERiods
:MONitor NPERiods?
‘CHANnel TiNTerval
:CHANRe!? :NPERiods
[:5TATe] :NPFRiods?
[STATe]? BVEN:
LEVel
MEASure] < channel >} LEVel?
TINTerval? SLOPe
RATio) SLOPe?
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D/A Converier  The following tables apply to the HP E1328A 4 Channel D/A Converter.

Commands
Table A-10. HP E1328A SCPL-1999.0 Confirmed Commands
CAlibration STATus
STATe :QUEStionable
STATe? :CONDition?
EEVENt]?
SY&Tem HNABle
:ERRor? ENABIL?
VERSion? :OPERation
{CONDitior?
[EVEN?
‘ENABle
ENABle?
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Table A-11. HP E1328A Non-SCPI Commands

CALibration SOURee
VO Tage ‘VOLTage <channel >
:CURRent ‘VOLTage <channel > 7
:CURRent < channel >
DiSPlay :CURRent < channelf>?
MONitor :FUNCtion < channel > ?
:CHANRed
:CHANnel?
[:STATe}
ST Ring?




Digital 1/O Commands

The following tables apply to the HP E1330A Quad 8-bit Digital /O Module,

Table A-12, HP F1330A SCPI-1950.0 Confirmed Commands

STATus
:QUEStionable :ERRor?
:CONDition? VERSion?
[:EVENt]?
FENABle
‘ENABle?
:OPERation
{CONDition?
[:EVEN(]?
‘ENABle
‘ENABle?
:PREset
Tabie A-13. HP E1330A Non-SCPI Commands
D15Play
MONitor :DIGital
[STATe] TRACe
:PORT :CATalog
:PORT? [DATA]
:5TRing? [[DATAL?
:DEFine
MEASure :DELete
:DIGital :CONTrol < port >
DATA <port>? POLarity
:BIT <number>"? ‘POLarity?
:BLOCK? ['VALue]
FLAG <port>? DATA <port >
[:VALue]
MEMory :BIT < number >
:DDELete TRACe
MACRo ‘HANDshake
VME ‘DELay
:ADBRess [:MGDE]
:ADDRess? MODE}?
SIZE POLarity
SIZR? POLarity?
STATe :FLAG <port >
STATe? POLarity
‘POLarity?
‘HANDshake < port >
:DELay
[MODE]
MOoDH?
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System instrument Table A-14. System Instrument SCPI-1990.0 Confirmed Commands

Commands
ABORt SYSTem
:BEHPer
INITiate EiMMediate]
[ IMMediate] :COMMunicate
:GPIB
[SOURce] ADDRess
PULSe :ADDResg?
:COUNt :SFRial
(COUNL? [RECeive]
:PERiod :BAUD
PERi0d? BAUD?
:BITS
STATus -BITS?
:QUEStionable PARIty
:CONDition? [:TYPE]
[EVEN]? [‘TYPE]?
ENABle CHECk
ENABIe? CHECK?
:OPERation SBITS
(CONDItion? SBITS?
[[EBVENt]? TRANsmit
(EMNABIe AUTO
:ENABIe? AUTO?
‘PREset BERRor?
TIME
TRIGger TIME?
[IMMediate] DATE
:SOURce :DATE?
SOURee? VERSion?
:SLOPe VX1
SLOP:? {CONFigure
-DNUMBer?
T R

Table A-15. System Instrument SCPI-1991.0 Confirmed Commands

A-10 Specifications

S¥5Tem SYSTem
COMMunicate :COMMunicate
:5ERial :SERial
[:RECeive] "TRANsmit
PACEHE PACE
[:FROTocol} [:PROTocot}
[(PROTocol]? [:PROTocoi]?
I'HReshold WCONTT0l
STARt RTS
STARD? RES?
STOP DTR
:STOPY DTR?

Table A-16. System Instrument SCPI-1992.0 Approved Commands

VXI
SELect
:CONFigure
:INFormation
ALY
‘HEIRarchy
ALL
LADDess?
NUMBet?
REGister
READ?
WERITe
RESet?




Table A-17. System Instrument Non-SCPl Commands

DIAGnostic
AUTstart
(AUTostart?
{CHECksum
{COMMunicate
:SERial
[:OWNer]
[:OWNer]?
:BOOT
:COLD
EWARM]
:UPLoad?
DOWNIoad
ANTerrupt
ACT
:SETup(n)

" :SETup(n)?
:PRIority(n)
‘PRIority(n)?
TWAIT?

JSR
(CALL
DRIVer
1.OAD
LISe?
DRAM
:CREate
:CREate?
AV Atlabie?
NRAM
:{CREate
REate?
:AVAikable?
RIHSK
{_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
18T
*CLS
*IISE
*ESE?
*HESR
*SRE
“SRE?
*STB
*PEC
*PSC?

*RCL
*SAV
*TRG
*DMC
*GMC?
*PMC
*LMC?
*EMC
FEMC?
*OPC
*OpPC?
WAL
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Appendix B

Error Messages

USEHQ This Append’éx This appendix shows how to read an instrument’s error queue, discusses the
types of command language-related error messages, and provides a table of all
of the System Instrument’s error messages and their probable causes.

# Reading an Instrument’s Error Queue ........oiviaaaii, B-1

2 Error TYpes .o oo e e e B2

& Start-up Error Messages ..o i i B-5
Reading an Executing 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 > " <error description string>".

Example error message; ~-113,"Undefined header"

Positive error numbers are specific to an instrument, Negative error numbers
arc 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 crased 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 Code,Message$ Print error number & message
70 UNTIL Code=0
80 END

Error Messages B-1



Error Types

Negative error numbers are language-related and categorized as shown below,
Positive crror 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.

Tabie B-1. Negative Error Numbers

Error Number Error Type
-199 to -100 Command Errors
-299 to -200 Execution Errors
-39 to -300 Device-Specific Errors
-4%9 to -400 Query Errors

Command Errors A command error means the instrument cannot understand or execute the

Execution Errors

Device-Specific Errors

Giuery Errors

B-2 Error Messages

command, When a command error occurs, it sets the Command Error Bit
(bit 5) in the Event Status Register. Command errors can be caused by:

® A syntax crror 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 unrecognizable command header was received. Unrecognizable
headers include incorrect SCPI headers and incorrect or unimplemented
Common Commands.

® A Group Execute Trigger (GET) was entered into the input buffer inside
of 2 Common Command.

An exceution error indicates the mstrament is incapable of doing the action or
operation requested by a command. When an exccufion error oceurs, it sets the
Execution Error Bit (bit 4) in the Event Status Register. Execution errors can be
caused by the following:

# A parameter within a command is outside the Emits or inconsistent with
the capabilities of an instrument.

& A valid command could not be executed because of ao instrument failure
or other condition.

A device-specific error indicates an instroment operation did not complete,
possibly due to an abnormal hardware or firmware condition {self-test failure,
foss of calibration or configuration memory, etc.). When a device-specific error
oceurs, if sets the Device-Specific Error Bit (bit 3) in the Event Status Register.

A query error indicates a problem has occurred in the instrument’s cutput
quene. When a query error occurs, it sets the Query Error Bit (bit 2) in the
Hvent Status Register. Query errors can be cansed by the following:

® An attempt was made to read the instrument’s output gueue when no
output was present or pending,
® Data in the instrument’s ouiput queuc has been lost for some reason.



Tabie B-2. Error Messages and Causes

Error Messages and Causes

Code

Message

Cause

-101
-102

-163

- 1064

-168
- 169

-113
<123

-128
-131
-138
-141
-178

=211

1560
2002
2003
2005
2101

2102

2103

2105

2108

invalid character
Syntax error

Invalid separator

Data type error

Parameter not allowed
Missing parameter

Undefined header
Numeric overflow

Numeric data not alfowed
Invalid suffix

Suffix not allowed

Invalid character data
Expression data not allowed

Trigger ignored

Data out of range
Hlegal parameter value
Hardware ertor
System error

T'oo many errors
Query interrupted

{Query unterminated

Query deadiocked

External trigger source
already allocated
Invalid logical address

Invalid word address

No card at logical address

Failed Device
Unable to combine device

Config warning, Device
driver not found

Config error 5, A24 memory
overflow

Config ¢rror 8, Inaccessible
A24 memoty

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 instraments installed for the amount
system memory of RAM installed in the mainframe. Cannot
configure instruments. Only the system
instrument is started.
211 Config error 11, Invatid 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 error 13, Logical Duplicate logical addresses set or interrupt
address or IACK switch set | bypass switches set improperly. Only the system
WIOng instrument is started,
2129 Config warning, Sysfail A device was asserting SYSFAIL on the
detected backplane during startup.
2130 Config 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 fost 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 to the Display Terminal Interface
(built-in RS-232 only), you can read these errors on the front panel or terminal,
If you have an HP E1300A and no terminal, then you must access this error
information by sending the VXLCONF:DLIS? command over HP-IB. 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.

Table B-2. Start-up Error Megsages and Warnings

Start-Uyp Error Messages and Warnings
Code Messape Capse

1 Failed Device VX1 device failed its self test.

2 Unable to combing device Deevice type can 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 5, A24 memory | More A24 memory installed in the mainframe

averflow than can be configured into the available A24
memory space.

3 Config error 8, Inaccessible An A24 memory device overlaps a memory

A28 memory space reserved by the mainframe’s operating
system.

10 Config error 1), Insufficient | Too many instruments installed for the amount

system memory of RAM installed in the mainframe, Cannot
configure imstruments. Only the system
instrument is started.

11 Config error 11, Invalid A deviee’s logical address is not a multiple of 8

instrument address and the device is not part of a combined
instrument.
13 Config error 13, Logical Tuplicate logical addresses set or interrupt
address or IACK swiich set bypass switches set improperly. Only the system
WIOng instrument is started.

9 Config warning, Sysfail A device was asserting SYSFALL on the
detected backplane during startup.
3G Config error 30, Pseudo A physical device has the same logical address as
instrument fogical address IBASIC (240)
unavailable

31 Config error 32, File system Insufficient system resources to allow the
start up fatled IBASIC file system to start.

435 Config warning, Non-volatile | NVRAM was corrupted or a cold boot was
RAM contents lost exccuted,

48 Config warning, Driver RAM | Diriver RAM was corrupted or a cold boot was
contents lost executed.
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Appendix C

Connecting and Configuring a

Uging this Appeﬁdix This appendix shows you how to configure the mainframe and a supported
terminal fo operate with the Display Terminal Interface. Using the Display
Terminal Interface is discussed in Chapter 3.

& OVEIVIEW .\ttt ivint it i arnare e airarrarannns C1
@ Connccting a Terminal to the Mainframe .................. C-1
@ Configuring a Terminal for the Mainframe . ................ C-3
e Configuring the Mainframe with Menus ... i C-4
Overview The basic steps to configure a terminal to operate with the mainframe arc:

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
cach other when they are using the same data rate, data word width,
error checking scheme, and overall data frame width.

3. Using the terminal interface 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 connecet the terminal o the mainframe is by using

H ofl-the-shell cables which have been tested to work with your supporte
Terminal to the ff-the-shelf cables which have b d k with d
Mainframe terminal. In the following figures you will find HP cables specificd (by part

number) for cach of the supported terminals. If you plan to have the mainframe
far from the terminal, you may need a custom built cable. The equivalent wiring
diagram for cach cable or cable combination is also provided.

Connecting and Configuring a Display Terminal C-1
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C-2 Connecting and Configuring a Display Terminal



Configuring a
Terminal for the
Mainframe

Starting with Default
Mainframe Setiings

Restoring the Default
Configuration

Mote

Configuring the
Terminal

Well first set the terminal’s serial communication parameters to match the
mainframe’s default settings. If the mainframe is new and its factory defauit
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.

The mainframe leaves the factory with these default serial communication
settings:

Baud rate; 9600

Data word width; 8 bits

Parity type; NONE

Parity checking; OFF

Mumber of stop bits; 1

Pacing; XON (for both receive 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”.

There is an casy way to restore the factory default settings. While the mainframe
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 communicaiion settings to the factory default values. It is important that
you press CTRL-R during the “Testing ROM?” portion of the self-test. The
terminal should now display "Select an instrument”.

Restoring the defaull serial communication settings also clears both the User
and System non-volatile RAM areas.

Using your terminal owner’s manual, set the terminal’s communication
parameters to the values shown in the list above. For DTR and RTS, set your
terminal to DTR or Hardware handshake OFF. In addition, make sure your
terminal is configured to “Transmit Functions” or “Transmit Codes”. This
means that when you press one of the editing keys (e.g. right arrow key) the
terminal will send to the mainframe, the code which 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.
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Trying it Turn on the mainframe while watching the terminal’s display. After the
mainframe finishes its self-{est, 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 Adfter you have your terminal communicating with your mainframe at the defauit
¥y g

Mainframe with settings you may want to change to settings which are better f(?r your installation,

Menus 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 canse communication between the terminal and mainframe to be
lost. You will 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-5).

2. Change the terminal’s configuration to match the change from step 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 menu example on page C-6.
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How to Use the Serial Interface Menus

SYSTEM _B:

SYSTEM _@:

Press READ to find out
the current setting

Press SET to change
the current setting

N

EYSTEM _6:

Each SET Menu wilt have
two or more choices

SYSTEM B
Enter card number

SYRTEM 8:

Enter Card Number press Feturn
(G for built-in, 1-7 for a plug-in)

SYSTEM &:
+9688
- Read the BAUD rate

+ +

SYSTEM 8¢
Enter card number

I i

Enter Card Nurmber press Return
{0 for built-in, 1-7 for a plug-in)

The sefting is now in volatile RAM storeage.
See the “How to Store Interface Settings”
Menu Chart for nonwvolatile storage which
maintains settings through power cycles,

J
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How to Store the Serial Interface Configuration

SYSTEM_8:

BYSTEM 8.

BYSTEM _B:

SYSTEN_B:

Enter card number

:._

'
Enter Card Number press Beturn. Card Number 0 for
buili-in stores settings into non_velatile RAM. Card
Nurnber 1-7 for HP E1324A stores settings into its on-
beard EEROM)
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Chapter Contents
and Purpose

DC Power Option
Description

Appendix DD

This chapter describes the HP E1300A/E1301A Mainframe DC Power Option
{E1300A Option 008; HP Part Number E1300-80008). This chapter contains the
following sections:

@ DC Power Option Deseription .. ...voviiiiieiiiinnn.. D-1
@ Connecting the Battery to the DC Power Option .......... -2
# DCPower Oplion Operalion ....ooviiiioiiiiiiiennnan.. D2
@ Powerdown Operation . ... ... oot iiiiiirinnians -2
& DC Power Option Trickle Charge Carrents ... ... vnv . D-3
@ DC Power Option Specifications .........covviiiai., D-3
® Selecting the Trickle Charge Current/Latched Operation ... D-4

The DC Power Option allows you to operate the mainframe from an externalily
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.c., bumpless transfer).

When operating with AC power (i.¢., normal operation), the DC Power Option
provides four sclectable trickle charge currents for the externally connected
battery (see “DC Power Option Trickle Charge Currents” section below).

The DT Power Option is circuit breaker protected from over-current,
over-voltage, and reverse polarity inputs (see Figure 6-1 for circuit breaker
location and settings). The circuit breaker is a magnetic breaker that cannot
“held set” while faults are present,
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Q@nneming the See Figure D-1 to connect the battery to the DC Power Option. Observe the
Baﬁery to the DC correct battery polarity when connecting the battery.

Power Option

Warning To prevent possible electric shock hazard during battery operation,
connect the HP E1300/E1301 Mainframe’s chassis terminal to earth
_ ground. If the ac power cord remains connected to the mainframe and
‘? is plugged into 2n ac power receptacle with a reliable earth ground, no
I additional connection Is requirad.

DC Power Optiﬁﬁ Mainframe operation with AC power always takes precedence over DC power
@p@?ﬁﬁ@ﬁ 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. This is
for a mainframe power line voltage setting of 113 Vac or 230 Vac, respectively,
1f there is sufficient AC power to operate the mainframe at a given power load,
ihe power option swilches back to AT powcer operation. With the mainframe at
full power load, AC operation starts at 100V or 200 V, respectively. The above
voltage values are lower with lighter mainframe power loads.

Powerdown The mainframe has two different sclectable powerdown operations when

O pe ration operating on DC power: Non Latched or Latched. The factory sets the option o
the “Non Latched” operation. Refer to the “Selecting the Trickle Charge
Current and Latched Switches” section in this chapter to select the “Latched"
operation, i needed. The following cxplains the two different operations.

1. Non Latched Operation - I the DC Power Option deteets a low DC
voltage (below 10 Vdce), the mainframe turns off, If the DC voltage
returns to a normal level (11 Vde to 30 Vde), the mainframe turns on
again,

2. Latched Operation - If the DT Power Option detects a low DC voltage
(below 10 Vde), the mainframe turns off. To turn the mamframe on, set
the D 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



BREAKER SWITCH

BREAKER SWITCH N
OPERATING POSHION

BATTERY
CONNECTOR

DC Power Option
Trickle Charge
Currents

DC Power Option
Specifications

HP E130048/E13014A

MAINFRAME

Q [#}

[+] =]
2 o]

s &
[al
el
T o CONNECT TO EARTH GROUND

POHTHE NEGHIVE
TRME - ty TE
TERMIMAL BATTERY [ TERMINAL

|-GagC G2

Figure D-1. Connecting the External Battery

The trickle charge currents are 0 maA, 50 mA, 100 mA, and 200 mA. The trickle
charge keeps the battery from seif-discharging when aot 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 charge
current to 0 mA.

DC Voltage Range: Operating 10 Vdc to Overprotection trip (30 Vdo)

BC Current: 20A maximum at approximately 10 Vdc

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
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Selecting the
Trickle Charge
Current and
Latched Switches

/’

1 o Remove handle/rear cover screws and top cover

WARNING
Remove AC power before
removing the top cover

Tools Regnired
#1 Pozidriv screwdriver
#TX10 Torx driver

-

e Set the trickle charge/latched switches ' H ( < T
DO® (

— ey

0 mA
NOH LATCHED |LATCHED 200 mA 100 mA 50 maA
LATEHED ‘{J—['(\} T LATCHED “[" LATCHED | LATCHED ‘”(ibj i LATCHED
200mA { : 200mA ,‘[ 2000 |, ; 200mA ,,,gi) o EE 20 0enA
" - E
100wA ,4! 100mA ml: 160mA p_{‘ :Jc’ 150mA @ 100mA
S0mA ,{ Boma . i] S0mA f = oA s0ma

USE A PENCIL TC SEY THE SWITCHES TO THE
APPROPRIATE POSITIONS, AS SHOWN ABOVL

Figure D-2. Selecting Battery Options

D-4 Using The DC Power Option



About this Appendix

Formatting Binary
Data for RS-232
Transmission

Sending Binary Data Over RS-232

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 BinaryData Over RS-232 ... ..o, E-2

The most straightforward way to send a 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 wouid 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:

Bie # 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 usc table E-1. It is indexed based on the value of the
nibble to send out, so there are 16 elements to the table.
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Table E-1. Cormrection Codes for BS-232 Transmission

iData Value Correction Code  Byte in Hex Byte in Decimal

¢ 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@ﬂﬁiﬂg 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 R8-232 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.

Setling Up the  Therc arc two commands (81 - Select and Instrument and SA - Seloct 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 >
characier (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
return, All output after this command wili be directed to/from the System
Instrument until another < CTRL-D > is received. The following sequence will
make sure that the mainframe is st up and ready.

1.8¢nd <CTRL-D > (ASCH 4) to get to the "Select and Instrument”
interface,

2. Send "ST UNKENOWN" and a carriage return to insure that the terminal
is set to dumb terminal mode.
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NOTE

3. Send "SI SYSTEM" and a carriage return to get the attention of the
System Instrument,

4,Send < CTRL-C> to clear the system.

5.8end "*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
header is #0. With the DIAG:DOWN:CHEC command an indefinite block is
terminated with the "t" 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
followed 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 carriage return. The first carriage return should be
included in the binary file after the buffer header. Sending it before this would
result in the parser determining that there arc 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, therc must be a carriage return to terminate the
transmission for a definite block or a "™ and carriage return for an indefinite
block.
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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 /A Converter

Menu (front panel), 2-21

Menu (terminal interface), 3-33
5 172 Digit Multimeter

Menu (front panef), 2-20

Menu (terminal interface), 3-32
60-second menu tutorial

front panel, 2-2

terminal interface, 3-3
DRIVer:LOAD, 7-17
DRIVer: LOAD:CHECked, 7.17

A

Abbreviated Commands, 7-2
ABORt subsystem, 7-4
Allocating a user memory segment, 4.7

B

Back Space key

terminal interface, 3-15
Back Space key (front panel), 2-11
BlliPer:iMMediate, 7-353
BOOT

{COLD, 7-6

WARM, 7.7

C

Cable

R5-232, 5-1
Caps Lock key

ferminal interface, 3-15
Caps Lock key (front panel), 2-11
Changing the primary HP-I1B address, 4-3
Clear-to-end key

terminal interface, 3-13
Clear-to-end key (front panel), 2-11
Clearing Standard Operation Fvent Register Bits, 6-9
Clearing status, 6-10
Close channels

terminal interface, 3-8
Close channels (front panel), 2-5
Command

Abbreviated, 7-2
Implied, 7-2
Linking, 7-3
Separator, 7-2
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: COUNg, 7-30
SQURce: PULSe:COUNe?, 7-30
SOURce:PULSe:PERIod, 7-31
SOURce:PULSe:PERjod?, 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
Cormmon Command reference, alf instruments
*CLS, 7-66
*HSE, 766
*PSE?, 767
*EERY, 707
*DN?, 7-68
*LRN?, 7-68
*QPC, 7-69
*OPC?, 769
*PEC, 768
*PECT, 769
*RCL, 7-70
*RET, 7-70

Index-1



*8AV, 7-70

*SRE, 7-70 D

*SRE?, 7-71

*$TB?, 7-71 Data memory, mainframe, 4-6

*TRG, 7-71 DATE, 7-48

:'IST?, 7-1 SYST:DATE, 7-48

wal, 7-71 _ ' SYST:DATE?, 749
Common Commands functional groupings, 7-65 Date, reading or setting, 1-5
COMMunicate:GPIB DATE?, 7-49 ’

:ADDR@SS,? 7-36 DC Power Option, D-1-1D-4

:ADD_RcsS., 7~1§6 Connecting Battery, D-2
COMMunicate:SER{al[0] Operation, D-2

-OWNer, 7.7 :

Power Down Operation, D-2
=0W3f?’ 78 . Selecting the Latched switches, D-4

COMMunicate:SERial[n] Trickle Charge Currents, D-3
CONTrobDTR, 7-37 DC Power Option Description, D-1
:CONTroLDTR?, 7-38 DC Power Option Operation, D-2

:CONTrol:RT‘S‘, 738 DC Power Option Specifications, D-3
“CONTroLR1S?, 7-39 DC Power Option Trickle Charge Currents, D-3
‘RECeive:BAUD, 7-39 Selecting, D-4

:RECEWQ:BAHD?’ 739 DCIL. (device clear), 7-73

:RECCfv&:BITS, 7-40 Defipition, instrument, 1-3

RECCWCBITS?, 7-40 Di‘[&y, 7.51

"REC/C!VC:PACE:PROTOCOL 7-4;. FI‘I{EGDF.IHY, 7.51
REC@WC:I’ACE:PR(}TOCOI?, 7'4§ TI{IG'I)IEIHY?, 751

:RECeive:PACE. THReshold:STAR1?, 7-42
:RECeive:PACE: THReshold: STOP, 7-43
:RECeive: PACE THReshold: STGP?, 7-43

Delete key
terminal interface, 3-14
Delete key (front panel), 2-11

RECeive:PARity: CHECk, 7-44 Description
‘RECeive: PARIty: CHECK?, 7-44 DC Power Option, -1
RECeive:PARIity TYPE, 7-44 - 745 Device clear (DCL), 7-73
RECeive:PARIty[: TYPE?], 7-46 Device Ditver
5REC¢§"315-31T»‘: 7-46 manual download over HP-IB, 5-11
REO‘?WC:SBITS?: 7-47 manual download over RS-232, 5-11
STORe, 7-8 preparing memory for download, 5-10
TTRANsmit: AUTO, 7-47 Device driver RAM, 5-3
TRANsmit:AUTO?, 747 Device Drivers
TRANsmit:PACE:PROTocol, 7-48 checking status, 5-9
“TRANsmit:PACILPROToco!?, 7-48 Disks, 5.1
(ZOM_MUU‘CQIFTSER’HI{.”] - 736 download program configuration, 5-4
Condition register, reading, 6-8 downloading in HP-TH systems with HP BASIC, 5-8
CONTigure 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, 5-9

:HIERarchy:ALL?, 7-38
:HiERarchy?, 7-57
JINFormation:ALL?, 7-60

editing the configuration file, 5-4
memory configuration, 5-3
Device-8pecific Brrors, 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 teeminal, C-1-C-5 DIAG:COMM:SER[0}OWN?, 7-8
Connecting Battery 1o DC 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
DIAG:INT:-ACT, 7-19
DIAG:INT:PRHn], 7-21
DIAG:INT:PRI[n]?, 7-21
DIAGIINT:RESP?, 7-22
DIAG:INT:SET[n], 7-19
DIAG:INT:SET[n]?, 7-20
DIAG:NRAM:ADDR?, 7-23
DIAG:NRAM:CRE, 7-23
DIAG:NRAM:CRE?, 7-24
DIAG:PEEK?, 7-24
DIAGPOKE, 7-25
DIAG:RDIS.ADD?, 7-25
DIAG:RDIS:CRE, 7-26
DIAG:RDIS:CRE?, 7-26
DIAG:UPL:SADI?, 7-28
DIAGUPLEMADD]?, 7-27
DRIV:LIST:ROM?, 7-18
DRIV:LIST?, 7-18
DIAGnosticDRIVer:LIST.RAM?, 7-18
DIAGnosticDRIVerLIST:ROM?, 7-18
DIAGnostic:DRIVer1.IST?, 7-18
Display
instrument information (terminal interface), 3-5
control/editing keys (front panel), 2-10
instrument information (front panel), 2-3
instrument logical addresses (front panel), 2-3
instrument logical addresses (terminal interface), 3-5
modale type & description (front panel), 2-3
module type & description (term. interface), 3-8
DOWNIoad
:CHECked:SADDress, 7-11-7-12
(CHECked[:MADDress], 7-9-7-10
SADDress, 7-14
[MADDress], 7-13
Diownload program, 5-4
DOWNIoad, using, 4-9
Daownloading device drivers
checking status, 5-9
hardware handshake, 5-12
in HP-IB systems with HP BASIC, 5.3
in HP-1B systems with IBASIC, 5.7
in MS-DOS systems, 5-6
manually over HF-1B, 5-11
manually over R5-232, 5-11
manually using hardware handshake, 5-13
manually using software handshake, 5-14
mutltiple device drivers, 5-9
pacing data, 5-12
preparing memory, 5-10
software handshake, 5-12
DRAM, 3-3
AV Allable?, 7-15
:CREate, 7-16
{CREae?, 7.16

Drivers
listing, 7-18

E

Editing
YXIDLD.CFG, 5-4
Editing keys
front panel, 2-10
Editing keys (terminal interface), 3-14
Fditing: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 Queve reading, B-1
Error Types, B-2
ERRor?, 7-49
Frrors
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
computer, 4-4
Using the Operation Status Group Registers, 6.9
Using UPLoad andd DOWNIpad, 4-10
Fxample: Reading Error Queue, B-1
Ixecuting commands (front panel), 2-9
Executing commands (terminal interface), 3-13
Execution Errors, 3-2
Fxternal 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 {utorial, 2-2
menus, 2-2

G

GET (group execute trigger), 7-72
Gotolocal {(GT1), 7-72

Grouap execute trigger (GET), 7-72
GTL (go tolocal), 7-72

H

iints, programming, 6-1
Howic

display insirument information {front panel), 2-3
display instrument information (terminatl interface), 3-5
display instrument ladd (terminal interface), 3-5

display instrument ladd(front panet), 2-3

reset {reboot} the mainframe (front panel), 2-3
reset {reboot) the mainframe (terminal interface), 3-5

set or read the system HP-1B address, 3-5

set or read the system HP-1B 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 difficulty
terminal interface, 3-23
In case of difficulty (front panel), 2-12
INTTiate subsystem, 7-29
Instrument
Control Keys (front panel), 2-11
Control Keys (terminal interface), 3-15
defmition, 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
{nstruments, synchronizing, 4-3

Index-4

Interface clear (IFC), 7-72
Internal/external instruments, synchronizing, 4-3
INTerrupt

:ACTivate, 7-19

:PRIority[n], 7-21

PRIority[n]?, 7-21

‘RESPonse?, 7-22

: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

Left arrow key
terminal interface, 3-14

Left arrow key (front panel), 2-10

Linking Commands, 7-3

LLO (local lockout), 7-73

Local lockout (LLO), 7-73

i.ogical 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-Bit Digitaf 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
tatorial, 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

Multipie device drivers, 5-9

N

Non-volatile user memory, 4.7
NRAM, 5-5
:ADDRess?, 7-23
:CREate, 7-23
:CREate?, 7-24
address, 4.7
allocating a segment, 4-7
locating the segment, 4-7
user non-volatile memory, 4-7

O

Open and close channels

terminal interface, 3-8
Open and close channels {front panet), 2-5
OPERation

:CONDition?, 7-32

‘ENABie, 7-32

‘ENABRBIe?, 7-33

FEVEN?, 7-33

DC Power Option, D-2
Optional mainframe memory, 1-1
Options

DC Power, 1.1 -D-4
Other Terminals, non-supported, 3-19

P

Pacer, using, 4-1
Pacing data for manual download, 5-12
PEEK?, 7-24
POKE, 7-25
Power Down Operation, D-2
Powerdown Operation

DC Power Option, D-2
PRESet, 7-34
Primary HP-IB address, changing, 4-3
Programming exampiles, introductory, 1-4
Programming 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

QULStionable, 7-34

Quick Reference, Command, 7-75

R

RDISK, 5-5
: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, 1-5
Readings

retrieving from mainframe memory, 4-7

storing in mainframe memory, 4-7
Reboot the mainframe

terminal Interface, 3.5
Reboot the mainframe (front panel), 2.3
Reference, Commoen Commands, 7-65
register

READ?, 7-61

TWRITe?, 7-62

YXIREAD?Y, 7-60
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VELWRIT, 7-64 SOURCce subsystem, 7-30-7-31

Register, Status Byte, 6-4 SO0URce, TRIG:SOUR, 7-52
Remote (HP-1B message), 7-74 SOURee?, TRIGSOQUR?, 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 module (front panel), 2-5 8T, terminal interface command, 3-20

a switch module (terminal interface), 3-8 Standard Commands for Programmable Instruments,
Retrieving data from mainframe memory, 4-7 sSCPL, 74
Right arrow key Standard Event Status bits, unmasking, 6-6

terminal interface, 3-14 Standard Bvent Status Register, 6-6
RS-232 Cable, 5-1 reading, 6-7

Standard Event Status Register (table), 6-6
g Standard Operation Status Group

Comdition register, 6-7
SA, terminal interface command, 3-21 . Condition regisicr (1abie), 6-8
Scan channels Status Byte register, 6.3 - ;644
(front panel), 2-5 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 S;F[:AFI:IOI:IER:E?I@B?%7“33
SCPT Commands, 7-1 STAT:OPER[:EVEN]?, 7-33

STAT:FRES, 7-34
STAT:QUES, 7.34

Switchbox, terminal inferface, 3-8
Scanning

Format, 7-1
Reference, 7-4

SDC (selected device ciear), 7-73 Status system structure, 6-2
Secondary addrcsses, instrument, 1-4 Slatus, dearing, 6-10
SELect, 7-63 Status, system structure, 6-2
Select Address command (terminal interface), 3-21 %ioring 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 (§DC), 7-73 I-)IAGUOSUC, 7-5-7-28
Selecting INIT:atc, 7-29
instruments, without menus, 3-21 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, 1D-4 TRIGger, 7-51-7-53
DC Power Option, D-4 _ VEL 754764
Selecting the Trickle Charge Currents, D-4 Switchbog
DC Power Option, D-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 cnable register, 6-5
clearing, 0-5
Set or read the system HP-TB address
terminal interface, 3-3
Setor read the system HP-183 address (front panel), 2-3

Setting the date, 1-5 scan channels (terminal interface), 3-8

Setting the time, 1-5 selecting {front panel), 2-5

Shift key ’ selecting (terminal interface), 3-8
terminal interface, 3-15 Synchronizing

Shift key (front panel), 2-11 internal/externat instruments, 4-3

51, terminal imcrface‘wmmand‘ 3.21 Synchronizing external computer/instruments, 6-12
SLOPe, TRIGger:SLOPe, 7.57 Syntax, Variable Command, 7-2

S5LOPe?, TRIGgerSLOPe?, 7.52 Syster Instrument, 7-1
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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

SYSTem subsystem, 7-35 -7-50
SYST:COMM:GPIB:ADDR?, 7-36
SYST:COMM:SER[n] :REC:PAR:TYPE, 7-44 - 7-45
SYST:COMM:SER[pECONT:DTR, 7-37
SYST:COMM::SER[nECONT:DTR?, 7-38
SYST:COMM:SER[n:CONT:RTS?, 7-39
SYST:COMM:SER[nIREC:BAUD, 7-39
SYST:COMM:SER[nIREC:BAUD?, 7-39
SYST:COMM:SER[R]:REC:BITS, 7-40
SYST:COMM:SER[n}:REC:BITS?, 7-40
SYST:COMM:SER[n:REC:PACE:PROT, 741
SYST:COMM:SER[nREC:PACEPROT?, 7-41
SYST:COMM:SER[nREC.PACE:THR:STAR, 7-42
SYST:COMM:SER[n}REC:PACE: THR:STAR?, 7-42
SYST:COMM:SER[n}REC:PACE THR:STOP, 7-43
SYST:COMM:SER[n] REC:PACE: THR:STOP?, 7-43
SYST:COMM:SER[n]REC:PAR:CHEC, 7-44
SYST:COMM:SER[n]REC:PAR:.CHEC?, 7-44
SYST:COMM:SER[n]:REC:PAR[:TYPE?], 7-46
SYST:COMM:SER[n}:REC:SBIT, 7-46
SYST:COMM:SER[n}RECSBIT?, 7-47
SYST:COMM:SER[n] TRAN:AUTO, 747
SYST:COMM:SER[n] TRAN:AUTO?, 747
SYST:COMM:SER[n) TRAN:PACE:PROT, 7-48
SYST:COMM:SER[n] TRANPACEPROT?, 7-48
SYST:COMM:SERialn]:CONT-RTS, 7-38
SYST:DATE, 7-48
SYST:DATE?, 7-49
SYST:ERRor?, 749
SYST-TIME, 7-50
SYST-TIME?, 7-50
SYST:VERS?, 7-50

T

Terminal
configuring, C-1-C-5
connecting, C-1-C-5
Terminal interface
commands, 3-19
commands, SA, 3-21
commands, S1, 3-21
commands, 5T, 3-20
features, 32
menu tutorial, 3-3
menuas, 3-3
TIME, 7-50
SYSTTIME, 7-50
SYST.TIME?, 7-50
Time, reading or setting, 1-5
TIME?, 7-30
Trickle Charge Cuarrents
DC Power Option, 1323
TRIG:SOURee, 7-52

TRIG:SOURce?, 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
UPLoad
SADDress?, 7-28
[{MADDress]?, 7-27
UPLoad, using, 4-9
User merpory, 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

VERSion?, 7-50

VX1 subsystem, 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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