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MANUAL COMMENT SHEET

Installing an HP E1306A Command Module-Based System
Manual Part Number E 1303-90000
Edition 1 (October 1994)

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 Palmtop Personal Computer.

Please describe the system controller, operating system, programming language, and plug-in modules you are
using with your mainframe.

Please pencil-in one circle for each statement below as it applies to this documentation:

Disagree Agree
¢ The manual is well organized. o o o o o
¢ Instructions are easy to understand. 0] o o o 0]
e The manual is clearly written. o o o o 0]
e Examples are clear and useful. o o o o o
¢ The manual contains enough examples. 0] 0] 0] 0O 0]
e Illustrations are clear and helpful. o o o o o
e The manual meets my overall expectations. o) o) o o o

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: Today’s Date:
Country:

Please fold and tape for mailing.
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A Warnings and Cautions

WARNING SHOCK HAZARD. Only service-trained personnel who are aware of the
hazards involved should install, remove, or configure the system. Before
you perform any procedures in this guide, disconnect AC power and field
wiring from the mainframe.

Caution Do not install modules into the mainframe with power applied. Doing so
may damage the modules and the mainframe.

Caution STATIC ELECTRICITY. Static electricity is a major cause of component
failure. To prevent damage to the electrical components in the mainframe
and plug-in modules, observe anti-static techniques whenever installing a
module into the mainframe.

vii
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Chapter 1
Installing the System

This chapter describes how to install the HP E1306A Command Module and B-size plug-in modules into a
B-Size VME/VXI mainframe. The mainframe referenced in the examples is an HP E1302A. If you are
using a different mainframe, refer to that mainframe’s documentation for specific mainframe details.

Should | Use this Guide or HP VIC?

In an effort to make installation of your B-size VME/VXI system as easy as possible, we have included HP
VIC (HP VME/VXI Installation Consultant) with the Command Module. HP VIC is a Microsoft®

Windows 3.1™ compatible program that helps you configure and install your system. If you are using an
external Personal Computer to control the system, we recommend that you configure your system using HP
VIC instead of this Configuration Guide. For all other computers, use this Configuration Guide.

Typical B-Size

@Q\'imh Module

Typical Terminal ‘

Block
» Multimeter Module \/
- g
,-/ow
]
HP E1306A HP.E1302A
Command Module o o Mainframe
L4
|~

Installing the System 1-1
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Installation Steps

Step 1: Install Correct Fuse for Your Line Voltage (Page 1-3)
l
Step 2: Rack Mount the Mainframe {Optional) {Page 1-4)
B
Step 3:  Install Command Module {Page 1-5)
l
Step 4: Determine Instrument Configurations (Page 1-6)
1
Step 5:  Set Plug-In Module Logical Addresses {Page 1-9)
1
Step 6: Install Plug-in Modules (Page 1-12)
|
Step 7: Connect Bus Cables {Page 1-13)
I
Step 8: Connect Interface Cables (Page 1-14)
1
Step 9:  Apply AC Power (Page 1-16)
|
Step 10: Connect Standby DC Power (Optional) (Page 1-17)
1
Step 11: Download Device Drivers (Page 1-18)
!
Step 12: Verify Operation (Page 1-19)
!
Wire Terminal Blocks (see individual plug-in module manuals)

1-2 Installing the System
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Step 1: Install Correct Fuse for Your Line Voltage

WARNING SHOCK HAZARD. Disconnect power from the mainframe before doing any

installation steps.

-~

For the HP E1302A Mainframe:

For 230VAC operation, install 4A fuse

For 115VAC operation, install 8A time delay fuse

Installing the System 1-3
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Step 2: Rack Mount the Mainframe (Optional)

Note Simplified rack mount installation steps are shown here. Refer to the instructions provided
with the rack mount kits for specific details.

‘A | i (B
Install slides onto mainframe and Install rack mount hardware
rack (recessed flange shown)

\

J L
-

sccsessersvssspssey ¥V

1-4 Installing the System
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Step 3: Install Command Module

Warning SHOCK HAZARD. Secure Command Module tightly to the mainframe.

Caution To prevent equipment damage, DISCONNECT the mainframe’s power before
installing any module into the mainframe.

HP E1306A Command Module Installation Restrictions:

¢ The Command Module must be installed in slots 1 and 2.

¢ The Command Module must be the Resource Manager and there can be no other bus managers in the
mainframe.

e The Command Module cannot be used in the HP E1300A/E1301A Mainframe.

Installing the System 1-5
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Step 4: Determine Instrument Configurations

In this step, you determine the instrument configurations that best suit your application. You will create the
instruments in the next step “Step 5: Set Plug-In Module Logical Addresses.”

A module can be set up as a single module instrument or as part of a multiple module instrument. For
example, many HP plug-in modules can be configured as part of a multiple module Scanning Multimeter or
Switchbox instrument. A single module instrument is programmed and operated independently from the
other modules in the mainframe. Multiple module instruments are programmed and operated together as
one instrument. You designate whether a module is a single module instrument or part of a multiple module
instrument by how you set its logical address switch.

Single Module Instruments

To create a single module instrument, simply set the module’s logical address to a multiple of 8 (such as 8,
16, 24 ...256). In most cases, you can use the factory set logical address—provided no other modules are
set to the same address. Single module instruments are recommended when you want to program the
module independently and the module will have little or no interaction with other switching modules. Figure
1-1 is a block diagram showing four single module instruments and their logical addresses.

HP E1328A HP E1326A HP E1332A HP E1340A
4-Channel D/A Converter 5 1/2 Digit Multimeter 4-Channel Arbitrary Function
Counter/Totalizer Generator
Logical Address =72 Logical Address = 24 Logical Address =48 Logical Address = 80
{Secondary Address = 09) {Secondary Address = 03) {Secondary Address = 06) (Secondary Address = 10)

Figure 1-1. Single Module Instruments Block Diagram

Notice that each instrument has an HP-IB* secondary address which is its logical address divided by eight
(for example, 72/8 = 09). This secondary address is used when programming the instruments.

*HP-IB is Hewlett-Packard’s implementation of IEEE Standard 488.1-1978 (GP-IB).

1-6 Installing the System
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Scanning Multimeter Instrument

The Scanning Multimeter instrument consists of an HP E1326B Multimeter and one or more multiplexer
modules. In this configuration, the multiplexer modules scan measurement channels and feed the signal

~ through the analog bus to the multimeter where the measurements take place. Programming is simplified
because one command controls both the measurement type and the channels to be scanned. The Scanning
Multimeter configuration is recommended when:

e Using the multimeter to make measurements on a series of channels (scanned channels).
e The fastest execution speed for scanned measurements is needed.
e Only one channel closure at a time is needed.

To create a Scanning Multimeter instrument, you set the multimeter module’s logical address to a multiple
of eight and assign the multiplexer modules successive logical addresses. You then connect the Analog Bus
cables between all modules (this is shown in detail later in Step 7).

For example, as shown in Figure 1-2, if the multimeter’s logical address is 24, the multiplexers would be
25, 26, and so on. In this example, the Scanning Multimeter will be programmed at HP-IB secondary
address 03. This address is derived by dividing the multimeter’s logical address by eight (24/8 = 03).

HP E1326A HP E1345A HP E1345A
5 1/2 Digit Multimeter 16-Channel 16-Channel
Relay Multiplexer Relay Multiplexer
Analog Bus Cable -—]
Logical Address = 24 Logical Address = 25 Logical Address = 26
Secondary Address = 03

Figure 1-2. Scanning Multimeter Instrument Block Diagram

These multiplexer modules can be part of a Scanning Multimeter:

E1343A 16-Channel High Voltage Multiplexer
E1345A 16-Channel Relay Multiplexer

E1346A 48-Channel Single Ended Relay Multiplexer
E1347A 16-Channel Thermocouple Relay Multiplexer
E1351A 16-Channel FET Multiplexer

E1352A 32-Channel Single-Ended FET Multiplexer
E1353A 16-Channel Thermocouple FET Multiplexer
E1355A 8-Channel 120Q Strain Relay Muitiplexer
E1356A 8-Channel 350Q) Strain Relay Multiplexer
E1357A 8-Channel 120Q Strain FET Multiplexer
E1358A 8-Channel 350Q Strain FET Multiplexer

Installing the System 1-7
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Switchbox Instrument

The Switchbox instrument is composed of one or more switch modules. The single module Switchbox
behaves as an independent instrument as described earlier. When using the multiple module Switchbox, all
switch modules are programmed together and behave as if they are one instrument. The multiple module
Switchbox configuration is recommended when you need to:

¢ Simplify the programming of multiple switch modules.

e Group multiplexers together to create a larger multiplexer.

e Make scanned measurements but are not using the HP E1326B Multimeter (if you are using the HP
E1326B, use the Scanning Multimeter configuration).

e Close channels on more than one module simultaneously.

To create a multiple module Switchbox, set one switch module’s logical address to a multiple of eight and
assign the other switch modules successive logical addresses. If applicable, you then connect the Analog Bus
cables between all modules (this is shown in detail later in Step 7).

Figure 1-3 is a block diagram example of a Switchbox instrument containing three multiplexers. In this
example, one multiplexer has a logical address of 112, the other multiplexers have successive logical
addresses of 113 and 114. The multiplexers are linked together using the Analog Bus to form a larger
(48-channel) multiplexer. In this example, the Switchbox will be programmed at HP-IB secondary address
14. This address is derived by dividing the first multiplexer’s logical address by eight (112/8 = 14).

HP E1345A HP E1345A HP E1345A
16-Channel 16-Channel 16-Channel
Relay Multiplexer Relay Muitiplexer Relay Multiplexer
Analog Bus Cable Analog Bus Cable :]
Logical Address = 112 Logical Address = 113 Logical Address = 114
Secondary Address = 14

Figure 1-3. Switchbox Instrument Block Diagram

These modules can be used to form a switchbox:

E1343A 16-Ch. High Voltage Muitiplexer E1357A 8-Ch. 120W Strain FET Multiplexer
E1344A 16-Ch Thermocouple High Volt Multiplexer E1358A 8-Ch. 350W Strain FET Multiplexer
E1345A 16-Ch. Relay Multiplexer E1361A 4 x 4 Relay Matrix

E1346A 48-Ch. Single Ended Relay Muitiplexer E1364A 16-Ch. Form C Switch

E1347A 16-Ch. Thermocouple Relay Multiplexer E1366A 50W RF Multiplexer (2 x 4:1)
E1351A 16-Ch. FET Multiplexer E1367A 75W RF Multiplexer (2 x 4:1)
E1352A 32-Ch. Single-Ended FET Multiplexer E1368A 18 GHz Microwave Switch

E1353A 16-Ch. Thermocouple FET Multiplexer E1369A Microwave Switch Driver

E1355A 8-Ch. 120W Strain Relay Multiplexer E1370A Switch Microwave/Attenuator Driver

E1356A 8-Ch. 350W Strain Relay Multiplexer

1-8 installing the System
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Step 5: Set Plug-In Module Logical Addresses

As shown in Figure 1-4, a logical address switch contains eight individual switches. To determine the
logical address, add together the decimal values of the switches that are set (position 1 = set, 0 = not set).
For example, in Figure 1-4 , switches 4, 5, and 6 are set, the other switches are not set. The logical address
is the sum of the decimal values of the set switches: 16 + 32 + 64 = 112.

Figure 1-4. Logical Address Switch
Guidelines for Setting Logical Addresses

* Each plug-in module must have a unique logical address. If you have modules with the same
factory-set logical address, you must change some logical addresses so that each module has a
different address.

e Each instrument, whether single or multiple module, must have one module assigned as an
instrument identifier. The instrument identifier is the module with its logical address set to a multiple
of 8, such as 8, 16, or 24. An instrument’s secondary address (used to program the module from
HP-IB) is derived by dividing the instrument identifier by 8. For example, a logical address of 24 is a
secondary address of 03.

e Examples showing the settings for a single module instrument, a multiple module Switchbox
instrument, and a Scanning Multimeter instrument are shown on the following pages.

e A plug-in module with a logical address that is not a multiple of 8, or that is not part of a Scanning
Multimeter or Switchbox instrument, is an unassigned module. Such modules must be programmed at
the register level, rather than with SCPI commands.

e Refer to the individual plug-in module manuals for logical address switch locations and the types of
switches used (slide, rocker, etc.)

Installing the System 1-9
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Locate and Set the Logical Address Switch on all Modules:
(

Example 1-1. Single Module Instruments:

© =

S} ST ¥ EE g Sp LT

’ : - L e

Auucumn ——=@| | o | | HPucnnuN.

76543210 — ) J 786523210
4~Channel D/A Converter ~ © Arbitrary Function Generator

Logical Address = 72 e () Logical Address = 80
Secondary Address = 09 : ® © ® Secondary Address = 10
©
g)‘ © n-10 ‘a‘
b ha i

1

©
1
3

MO (64
CmS) |32
Tom |
ECO] |4
oML Tle

o~
yaiC NN
5-1/2 Digit Multimeter

Logical Address = 24
Secondary Address = 03

| _IeX

-

0l

0

—s {B

o
) O < N —
.
alaf e ELE
/ o 9

76543210
4—Channel Counter/Totalizer

Logical Address = 48

Secondary Address = 06

O\O ©
o |28

]

1-10 Installing the System

www.valuetronics.com



Example 1-2. Scanning Multimeter Instrument:

128

1

N= ¥

oM D) |64
mo |32
o |16

R

54321

HP E1326B Multimeter
Logical Address = 24

Secondary Address =

Example 1-3. Multiple Module Switchbox Instrument:

128

1

O |32
cm |16

g QT N
@
BE R .
7653352100
Multiplexer #1
Logical Address = 112

Secondary Address = 14

| _HeX|

0

—r——]
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/ o
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|
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M ~ 00 —
®
Eloéle
0
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Multiplexer #1
Logical Address = 25
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1
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Logical Address = 26
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Step 6: Install Plug-In Modules

Warning SHOCK HAZARD. Secure modules tightly to the mainframe and cover all unused
slots.
Caution To prevent equipment damage, DISCONNECT the mainframe’s power before

installing any module into the mainframe.

.

1-12 Installing the System
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Step 7: Connect Bus Cables (Multiple Module Instruments Only)

The Analog Bus creates an analog signal path between modules. The Analog Bus cables are always used in
the Scanning Multimeter instrument and can also be used to link multiplexers in a Switchbox instrument.

/Step 7A: Connect Analog Bus Cables h
Multimeter Module

o] QA——

ONONON

~

2> . Analog Bus Cables
~S. .

QQC—® e

LT O O U]
= ©0 00 ul

\____ Muitiplexer Modules J

The Digital Bus ensures maximum scanning rates when using a Scanning Multimeter containing FET type
multiplexers (HP E1351A, E1352A, E1353A, E1357A or E1358A). The Digital Bus is not used with relay
type multiplexers such as the HP E1345A.

/Step 7B: Connect Digital Bus Cables (FET Multiplexers Only) W
Multimeter Module

[ B

=) O UL
— © 000 =

\_ FET Multiplexer Modules W,

Installing the System 1-13
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Step 8: Connect Interface Cables

Connect the HP-IB Cable to External Controller/HP-IB Peripherals:

- R

OO® + 4

Computer

=0 =
1

N W,

The available HP-IB cables and their HP part numbers are:

OSmeter........... HP 10833D
Imeter............ HP 10833A
2meter............ HP 10833B
4meter............ HP 10833C

1-14 Installing the System
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Connect the RS-232 Cable to a Computer or Terminal:

g °
e
S
®
9-Pin Connector ®
@ﬁ H Computer
_[Ej
-g e —
o 7
9-Pin Connector
HP 24542U (shipped with HP VIC)
\_
\ J
\
Terminal
" N a
®
®
9-Pin Connector ®
("E:D_ I
° / AN
B, L U | J
e ——
25-Pin Connector
L HP 2454 2G

_ J

Set your computer or terminal communications protocol to:

Baud Rate — 9600
Parity/Data Bit — None/8
Pacing — XON/XOFF
Eng/Ack — Off

1 Stop bit

Notes 1. The RS-232 cable will be necessary if you need to download device drivers (Step 11).

2. For longer distances, you may need a custom built cable. A wiring diagram for 9-pin to
9-pin and 9-pin to 25-pin cables is shown in Appendix C of the HP E1306A Command
Module User’s Manual.
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Step 9: Apply AC Power

Warning The power cord must be plugged into an approved three-contact electrical outlet. The
outlet must have its own ground connector connected to an electrical ground.

( )

Press
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Step 10: Connect Standby DC Power (Optional)

Many mainframes have a +5VDC Standby input which is connected to the + SVSTDBY line on the
backplane J1 connector. You can connect an external battery or power supply to this input to sustain
memory, clocks, and so on when AC power to the mainframe is cut-off. (Note that the HP E1306A
Command Module also has a built-in battery for sustaining its non-volatile memory.) The HP E1302A
mainframe’s +5VDC Standby input is shown below.

Caution: The HP E1302A’s +5VDC Standby input IS NOT protected from an over-current
situation. To prevent equipment damage, use a power source that is current-limited
(3A max.) or install a 3A fast-blow fuse in series in the +5V line.

2 N

To Current-Limited
+5 VDC Power
Source
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Step 11: Download Device Drivers

If your instrument is not listed in the table below, you must download the device driver so that the
Command Module can interpret the instrument’s SCPI (Standard Commands for Programmable Instruments)
commands. Device drivers enable register-based modules to be programmed using SCPI commands.

Factory Installed Device Drivers:

Register-Based Device Device Description
Model Number
HP E1326B 5 1/2-Digit Multimeter
HP E1328A 4-Channel D/A Converter
HP E1330B Quad 8-Bit Digital Input/Output
HP E1332A 4-Channel Counter/Totalizer
HP E1333A 3-Channel Universal Counter
Most Switch Modules Multiplexers, Matrix, General Purpose

Drivers that are not factory-installed are on a disk shipped with the module. Instructions for downloading the
drivers are included in the Downloading Device Drivers Installation Note. If a driver is not installed, the
Command Module will report the following message to an external terminal at the end of the power-on
sequence:

WARNING: DEVICE DRIVER NOT FOUND
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Step 12: Verify Operation

This step verifies Command Module operation by:

Checking for start-up errors
Checking for system errors
Checking/Setting the System Time
Checking/Setting System Date
Determining the Installed Instruments

Use Step 12A to verify using a program supplied on the “Verification and Example Program Disk”, or use
Step 12B to verify using other programs.

Note If errors are noted or your computer is unable to communicate with the mainframe, go to
Appendix A “In Case Of Difficulty’’ for troubleshooting information.

Step 12A: Verify Using The VERF_XXX Program

Use the program called “VERF_XXX* (the “XXX"* identifies program type) to verify the Command
Module operation. There are two programs for Windows, three for DOS. and one for HP computers with
HP BASIC. The programs can be found on the “Verification and Example Programs™ disks that came with
the Command Module. Included on the disks are both the executable files and source codes (to allow
customizing the programs).

Note To verify Command Module operation using a program and language other than those
provided, go to page 1-20.

Programs for DOS

e VERF_CC.EXE - this program requires an HP 82335 HP-IB Interface Card. The program was
written in the C language using the HP-IB Command Library, which comes with the HP 82335 HP-IB
Interface Card. :

e VERF_QBC.EXE - this program requires an HP 82335 HP-IB Interface Card. The program was
written in Microsoft® QuickBASIC using the HP-IB Command Library which comes with the HP
82335 HP-IB Interface Card.

e VERF_QBT.EXE - use this program if you wish to to verify the Command Module using the RS-232
port on the PC computer. The program was written in Microsoft® QuickBASIC.
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Programs for Windows™

e VERF_VBS.EXE - this program requires either an HP 82335, 82340, or 82341 HP-IB Interface
Card. The program was written in Visual BASIC using the HP Standard Instrument Control Library
(SICL), which comes with the HP 82340 or 82341 HP-IB Interface Card.

e VERF_VCS.EXE - this program requires either an HP 82335, 82340, or 82341 HP-IB Interface
Card. The program was written in Visual C/C+ +using the HP Standard Instrument Control Library
(SICL), which comes with the HP 82340 or 82341 HP-IB Interface Card.

Program for HP BASIC

e VERF_RMB - this program requires the HP-IB interface connection of an HP computer that has
HP-IB capability (i.e., a series 200/300).

Load and run the appropriate program and follow the directions on the screen.

Note For information on how to control Command Module operation using the languages listed
above, refer to Chapter 2.

Step 12B: Verifying Using Other Than The VERF_XXX Program

To verify mainframe operation using'your own program language, send the following SCPI commands
(Standard Commands for Programmable Instruments). (Refer to the “HP E1300/E1301 User’s Manual’’ for
more information on the mainframe SCPI commands.)

Checking for Start-Up Errors
To check for start-up errors, do the following:
1. Send the following SCPI command:

VXI:CONFigure:DevicelLIST?

2. The returned message should look similar to the one below:

+0,-1,+4095,+1301,-1,+0,HYB, NONE, #100000000, #1#00000000, READY, "™, "" ,"", "SYSTEM 1IN
STALLED AT SECONDARY ADDR O0O";+80,+0,+4095,+65440,-1,+0,REG,Al6 ,#H00000000, #HOO
000000, READY, "™, "","","ARB INSTALLED AT SECONDARY ADDR 10";+112,+0,+4095, +65296,

-1,+0,REG,Al6 ,#H00000000, #H00000000, READY, "", """, "", "SWITCH INSTALLED AT SECONDA
RY ADDR 14"

3. If the message indicates a start-up error, it may look similar to the one shown below (where the
text in italics shows the actual error message):

+0,-1,+4095,+1301,~-1,+0,HYB,NONE, #100000000, #H00000000, READY, "","","", "CNFG ERRO
R: 13“%+112,+0,+4095,+65280,-1,+0,REG,Al6 ,#H00000000,#H00000000, READY, ", "","",
‘CNFG ERROR: 13"
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For example, ‘“CNFG ERROR: 13"’ shows that the Logical Address Switch may be set wrong. See
Appendix Y for the different error messages and possible causes.

Note If “CNFG ERROR: 3 is noted, download the driver for the module that caused this
error. After the driver is downloaded, perform the above step again. The procedure for
downloading drivers is in the Operating Note that came with the driver.

Checking for System Errors
Send the following SCPI command:

SYSTem:ERRor?

If the mainframe is operational, the command returns this error message:
+0,"No error™
Checking and Setting the System Time
To check the system time, send:
SYSTem:TIME?
The returned message for the time is a comma separated list:
hh,mm,ss
where “hh” is the hour, “mm” are the minutes, and “ss’” are the second. For example, if the returned

message is “+23,+5,+38”, it shows a time of 23:05:38 or 11:05:39 P.M. The time is in the 24 hour
format.

To set the time, send:

SYSTem:TIME <hour>,<minute>, <second>

For example, to set the time for 10:15:00 AM, send:
SYST:TIME 10,15,00
Checking and Setting the System Date

To check the system date, send:

SYSTem:DATE?
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The returned message for the date is a comma separated list:

yyyy,mm,dd

where “yyyy”’ is the year, “mm”’ is the month, and *““dd” is the day. For example, if the returned message is
“+1994,+7,+24”, it shows a date of 7/24/1994 or July 24,1994,

To set the system date, send:

SYSTem:DATE <year>, <month>,<day>

For example, to set the date for May 31, 1994, send:
SYST:DATE 1994,5,31

Where to go Next

Your B-Size system should now be installed and operational. Next, you should wire the terminal blocks and
begin programming. Refer to the individual module manuals for wiring schematics and specific terminal
block wiring information.

The next chapter (Chapter 2) shows how to program instruments using a variety of languages. Shipped with
the command module are two ‘““Verification and Example Programs’’ disks. These disks (one DOS and one
LIF disk) contain example programs in various languages. Refer to the “README"’ files on the disks for
information on the various programs on the disks.
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Chapter 2
Sending SCPI Commands

This chapter shows how to send Standard Commands for Programmable Instruments (SCPI) and IEEE 488.2
Common Commands to the HP E1306 Command Module from a computer over the Hewlett-Packard
Interface Bus (HP-IB) , or from a Terminal. Chapter contents are:

e Using Visual BASIC and HP SICL (HP Standard Instrument Control Library). . . .. ....... 22
e Using C/C+ +and HP SICL (HP Standard Instrument Control Library). . ... ........... 2-5
e Using C and the HP-IB Command Library. . . ... ....... ... ... .. . . 2-10
e Using HP BASIC . . .. ... it e e e e e e e e e e e 2-13
e UsingaTerminal . . .. ... ... ..ttt ittt ittt ettt et et e e aeea e 2-15

Verification and Example Programs

Shipped with the HP E1306 Command Module are two disks that contain verification and example programs
for the command module. One disk (HP Part Number: E1300-10307) is in the LIF format and contains
programs written for HP BASIC/IBASIC. The other disk (HP Part Number: E1300-10308) is in the DOS
format and contains programs written in C/C+ +, Visual BASIC, QuickBASIC, and HP IBASIC.

Refer to the “README” files on thé disks for information on the various programs on the disks.

Primary and Secondary HP-IB Addressing

The plug-in modules in the mainframe are considered individual instruments. This requires them to have a
unique HP-IB Secondary address. This is because the Primary HP-IB address of each instrument is the
same, which is the primary address of the mainframe itself. To determine the Secondary HP-IB address,
divide the Logical Address of an instrument by 8.

For example, a typical HP-IB address is:
70903

where:

e ““7” is the Select Code
e “09” is the Primary HP-IB address (default value)

® “03” is the Secondary HP-IB address (default value of the HP E1326 Multimeter); the 03>
Secondary HP-IB address is derived from a Logical Address of 24 (i.e., 24 / 8 = 3)

* HP-IB is Hewlett-Packard’s implementation of the IEEE Standard 488.1-1978
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Using Visual BASIC and HP SICL

The following shows how to use the Visual BASIC program language (version 3.0) with the HP Standard
Instrument Control Library (SICL) and the HP 82335, HP 82340, or HP 82341 HP-IB Interface Card. Both
the HP-IB Card and SICL are used in a PC type computer under Microsoft® Windows™ or Windows NT™.

The HP Standard Instrument Control Library provides the sub calls to send the SCPI commands that control
instrument operation. To send a SCPI command, the appropriate sub call requires the HP-IB address of the
instrument and the SCPI command. To receive data from the instrument, the appropriate sub call requires
the HP-IB address and the returned data format. To send commands and to receive data is a multiple step
process, as follows:

SICL first opens an I/O session between Visual BASIC and the instrument.

Send the commands and return the data to and from the instrument.

Close the the I/0 session between Visual BASIC and the mainframe.

If using Microsoft® Windows™, cleanup SICL (not needed for Windows NT™).

e

Typical sub calls are as follows (refer to the “SICL Manual” for other commands):

What’'s Needed

Include the “SICL.BAS” program file to the Visual BASIC project. This file came with SICL. To add the
file, press Ctrl-D and enter the path and file name, or select the Add File menu under the File menu (see
Visual BASIC documentation for more information).

How to Run a Program

You can run the program in the Visual BASIC environment or compile it to make an executable file. Use the
appropriate menu in the environment to make the executable file. Note that the file can only operate under
Windows™.

Sending SCPI Commands and Receiving Data

The following shows how to send SCPI commands and receive data. To do this, open the communication
path between Visual BASIC and the instrument. The following shows how to open the path, and send and
receive data.
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Open Communication Path

Use the iopen subroutine to open the communication path between the instrument and Visual BASIC. The
command requires the complete HP-IB address.

a Open the I/O Session x

Addr = iopen{“hpib7,9,0")

Session Identifier ————— I/O Address (e.g., HP-IB Address)
Opens 1/0 Session L——————— I/O Interface (i.e., HP-IB Card)

\-
Sending SCPI Commands

The following shows how to send SCPI commands to an instrument using the iwrite subroutine from the HP
Standard Instrument Control Library (SICL).

a Sending SCPI Commands )
Call iwrite(Addr, ByVal “ABORt” + Chr$(10), 6, 1, Actual)
Sub Ca]l—I Returned Length of the Command
Session ID ——— End Indicator
Program Control Length of SCPI Command
SCPI Command plus Line Feed
\ _J

Receiving Data

The following shows how to use the iread subroutine from the HP Standard Instrument Library to receive
string data from an instrument.

a Receiving String Data A
Call iread(Addr, ByVal RdMsg, Length, 0, Actual)
Sub Call \—— Get length of the Returned Data
Session ID Reason for Termination
Program Control Set length of the Returned Data
\_ String Variable that Receives DataJ
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Program Example

The following program example sends a SCPI command and returns the data into a string variable.

< _ )
Sub Main ()
Dim Addr As Integer
Dim Cmd As String
Dim RdMsg As String * 256
Dim Length As Integer
Dim Actual As Long
’ SCPl command
Cmd = "SYSTem:ERRor?”” + Chr$(10)
" Open communication path using HP-IB address
Addr = iopen(”hpib7,9,0")
’ Send SCPI command
Call iwrite(Addr, ByVal Cmd, Len(Cmd), 1, Actual)
' Set space for returned data
Length = 256
’ Get readings
Call iread(Addr, ByVal RdMsg, Length, 0, Actual)
’ Show readings
MsgBox RdMsg, O
" Close communication with instrument
Call iclose(Addr)
’ Clean up sicl (for Windows only)
Call siclcleanup
End
End Sub
_J
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Using C/C+ + and HP SICL

The following shows how to use the Visual C/C+ +program language with the HP Standard Instrument
Control Library (SICL) and the HP 82335, HP 82340, or HP 82341 HP-IB Interface Card. Both the HP-IB
Card and SICL are used in a PC type computer under Microsoft® Windows™ or Windows NT™.

The HP Standard Instrument Control Library provides the functions to send the SCPI commands that control
instrument operation. To send a SCPI command, the appropriate function requires the HP-IB address of the
instrument and the SCPI command. To receive data from the mainframe, the appropriate function requires
the HP-IB address and the returned data format. To send commands and receive data is a multiple step
process, as follows:

1. SICL first opens an 1/O session between C/C+ + and the mainframe.

2. Send the commands and return the data to and from the mainframe.

3. Close the the I/O session between C/C+ + and the mainframe.

4. If using Microsoft® Windows™, cleanup SICL (not needed for Windows NT™).

Typical functions are as follows (refer to the ““SICL Manual” for other commands):

What’'s Needed

You need the the following libraries and header files. These are supplied with SICL.

e msapp16.lib - for Microsoft® Visual C +and C++
® bcappl16.lib - Borland C and C+ +

e sicl16.lib

e sicl.h

How to Run a Program

To run a program, first compile and link the program to make an executable file using the Large memory
model. You can compile from the command line or the Windows™ interface. The two methods are:

From the Command Line

Make sure the program to be compiled and the appropriate libraries are in a project file. Do this in the
C/C+ + environment. Then do the following:

¢ For Borland compilers, type:
MAKE <project_name>.MAK  and press Enter

e For Microsoft compilers used in Windows, type:

NMAKE <project name>.MAK and press Enter
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From the Windows Interface

Select the C/C++ Windows environment and make sure the program to be compiled and the appropriate
libraries are in a project file. Then do the following:

e For Borland compilers, select:

Project | Open Project to open the project, then
Compile | Build All to compile the program

¢ For Microsoft compilers used in Windows, type:

Project | Open to open the project, then
Project | Re-build All to compile the program

Sending SCPI Commands and Receiving Data

The following shows how to send SCPI commands and receive data using several different functions. To do
this, open the communication path between Visual C/C+ + and the instrument. The following shows how to
open the path, and send and receive data.

Open Communication Path

Use the iopen function to open the communication path between the instrument and Visual C/C+ +. The
command requires the complete HP-IB address.

4 Open the VO Session N
addr = iopen{“hpib7,9,0");
Session Identifier variable ————————— I/O Address (i.e., HP-IB Address)
L Opens I/0 Session L I/O Interface (e.g., HP-IB Card) J

Sending SCPI Commands

The following shows two ways to send SCPI commands. One way uses the iprintf function from the HP
Standard Instrument Library to send the commands as formatted data to the instrument. The other way uses
the iwrite function to send the commands in a block of data.

Use the iwrite function to send SCPI commands that will not change and use the iprintf function to send
SCPI commands where the parameters may change. The format for the iprintf command are the same format
used by C/C+ + (e.g., %s, %i, %f, etc.).
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4 Sending SCPI Commands as Formatted Data )

iprintf(addr, "’%s %i\n"’, cmd, parm);

Function Variable containing the parameter
Session ID Variable containing the SCPI command
Command format
plus Line Feed
- _/
4 Sending SCPI Commands as a Block of Data )
iwrite{addr, ’/ABORt\n"’, 6, 1, &J__L_L)
Function ' L NULL = No Returned Length Value
Session ID End Indicator
SCPI Command Length of SCPI Command
plus Line Feed

\- J
Receiving Data '
The following shows two ways to receive data. One way shows how to use the iscanf function from the HP

Standard Instrument Library to receive formatted data from an instrument. The other way uses the iread
function to receive unformatted data.

e Receiving Formatted Data W
iscanf(addr, “%f", &rd_data);
Function Variable that Receives the Data
L Session ID Specifies Returned Data Format )
4 Receiving Unformatted Data )
iread{addr, rdmsg, length, NULL, &actual);
Function Get length of the Returned Data
Session ID Reason for Termination
Variable that Set length of the Returned Data
\_ Receives Data -
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Using Single Function to Send and Receive Data

The ipromptf function sends formatted SCPI commands and immediately reads the returned data as
formatted data. This function is a combination of the iprintf and iscanf functions.

4 Sending/Receiving Formatted Data
ipromptf{addr, “*OPC?\n"’, " %i", Qn_to);
Function Variable to received returned data
Session ID —————— Returned data format specifier
SCPI Command
plus Line Feed

-

Program Example to Send and Read Unformatted Data

The following program example uses the “iread” function to read unformatted raw data.

[#include < stdio.h>
#include < string.h>
#include <sicl.h>/* Included with SICL */
#define DEV_ADDR “hpib7,9,0" /* Assign the instrument HP-IB address */
/iiiiiiii*i******iiii*l‘ii*iiiiiii*iiiiilﬂlﬂliiii{-{iiiiiiiii*il-{-i-l-i-i-l-/
void main{void)
{
INST addr;
unsigned fong actual;
int length = 256;
char into[256],
*cmd = 'SYSTem:ERRorAn”’; /* SCPl command */
#if defined(_ BORLANDC__ ) && !defined{__ WIN_32)
_InitEasyWin{); /* Required for Borland EasyWin program */
#endif
/* Enable communication path to the instrument */
addr =iopen{DEV_ADDR]);
/* Send SCPI command */
iwrite{addr, cmd, strlen{cmd)}, 1, NULL);
9 Continued on Next Page

2-8 Sending SCPI Commands

www.valuetronics.com



4 /* Read returned data */ )
iread(addr, into, length, NULL, &actual);

/* NULL terminates result string and print the results */
if (actual)
{

into[actual - 1] = (char) O;

printf("\n%s"’, into);

}

/* Close communication */
iclose(addr);

/* Release SICL resource aliocation; not needed for Windows NT */
_siclcleanupl);

J .

Example to Read Formatted Data

To read formatted data, replace the “iread” function in the above program with the ““iscanf’’ function.

/* Read retumed data */
iscanf(addr, "’%t"”, into);

/*Print the results */
printf("\n%s"’, into);

Example to Send and Read Formatted Data

To send and read formatted data, replace the “iscanf’’ and “iprintf” functions with the “ipromptf” function.

/* Send SCPI command and read returned data */
ipromptf{addr, "SYSTem:ERRor?\n"’, ""%t"”, into);
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Using C and the HP-IB Command Library

The following shows how to use the C program language with the HP-IB Command Library and the HP
82335 HP-IB Interface Card (the command library is supplied with the HP-IB Card). Both the HP-IB Card
and Command Library are used in a PC type computer.

The HP-IB Command Library provides the functions to send the SCPI commands that control instrument
operation. To send a SCPI command, the C function requires the HP-IB address of the instrument (e.g.,
70900) and the SCPI command. To receive data from the instrument, the C function requires the HP-IB
address and the returned data format. Typical functions to send commands and to receive data are as follows
(refer to the “HP-IB Command Library Manual for other commands).

Supported C Programs

The supported C programs are:

e Microsoft® C +and C+ +
e Borland C and C+ +

What's Needed

You need the the following libraries and header files. These are supplied with the command library.

e clhpib.lib - for Microsoft® C +and C+
e tchhpib.lib - for Borland C and C+ +
e cfunc.h - for the Small memory model only

Executing a Program

To execute a program, first compile and link the program to make an executable file. To compile the
program from the command line:

e Link the appropriate HP-IB C library (from the HP-IB Command Library files). Use one of the
following libraries:
- Microsoft® C +and C+ +, and QuickC®: clhpib.lib
- Borland C and C+ +: tchhpib.lib

e If using the Small memory model, include “cfunc.h” header file (from the HP-IB Command Library
files). This file is not needed when using the Large/Huge memory models.

¢ Be sure the necessary paths have been added to the AUTOEXEC.BAT file for the compilers to find
the correct library and header file (see your C Language documentation to set the proper paths).
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Compiling a Program
To compile a program from the DOS command line using the Large memory model, execute the following:
e Microsoft® C/and C+ +: _
cl /AL <path\program name.C> path\clhpib.lib

e Borland C and C+ +:

tcc -ml < path\program name.C> path\tchhpib.lib

2

When using the Small memory model, change the “AL” or “-ml”’ parameters to “AS™ or *“-ms™.

Sending SCPI Commands

The following shows how to use the IOUTPUTS function from the HP-IB Command Library to send SCPI
commands to an instrument. The function needs the complete HP-IB address of the instrument.

4 Sending SCPI Commands )

IOOUTPUTS (70900L, “SYSTem:ERRor?”, 13);

Function ————— T— Length of the SCPI Command

HP-IB Address SCPI Command
\. ),

Receiving Data

The following shows how to use the IOENTERS function from the HP-IB Command Library to receive
character data from an instrument. The function needs the complete HP-IB address of the instrument.

~

Receiving Character Data

IOENTERS (70900L, get data, &length);

Function Get length of the Returned Data

k HP-IB Address Variable that Receives Data
_J
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Program Example

The following program example sends a SCPI command and returns the data into a character string.

(#include < stdio.h>
#include <string.h>
#include <cfunc.h> /* This file is from the HP-IB Command Library Disk */

#define ADDR 70900L /* Defines the HP-IB address */

/-l--l--l"l"l--l-'l"I'-l--I"I'-l--l--l"l-'l--l-'l'-l--l--l-G'l--l--l-'l'-l-'l--l-f**i**iifi**i**i*****-l--l"l'-l-l-l-l--l-l--l--l--l--l--l-/

void main(void)
{
char *cmd = “SYSTem:ERRor?”, /* SCPl command */
rd_msg[257];
int length = 256;

/* Send SCPl command */
IOOUTPUTS(ADDR, cmd, strlen{cmd));

/* Read returned data */
IOENTERS(ADDR, rd_msg, &length);

/* Print returned data */
printf("\n%s"’,rd_msg);
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Using HP BASIC

The following shows how to use the HP BASIC program language (version 5.0 and above). HP BASIC
language is in a variety of HP computers, including many Series 200/300 computers. These computers
normally have the means for HP-IB connections.

HP BASIC has the means to directly send commands to the instruments and to directly receive data from the
instruments over HP-IB. To send a SCPI command, the program requires the HP-IB address of the
instrument and the SCPI command. To receive data from the instrument, the program requires the HP-IB
address. Typical commands are as follows (refer to the HP BASIC documentation for other commands).

Sending SCPI Commands

The following shows how to send SCPI commands to an instrument using the HP BASIC OUTPUT
command. The command needs the complete HP-IB address of the instrument.

a Sending SCPI Commands )
OUTPUT 70900;"SYSTem:ERRor?”
HP BASIC Command —— SCPI Command
L HP-IB Address
_J
Receiving Data
The following shows how to use the hp BASIC ENTER command to receive data from an instrument. The
command needs the complete HP-IB address of the instrument.
a Receiving Data A
ENTER 70900;Get_data$
HP BASIC Command Variable that Receives Data
HP-IB Address
\- _J
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Program Example

A typical program example is as follows. This example sends a SCPI command and returns the data into a
string variable.

qo DIM A$[256]

20!

30 ! Send SCP! command
40 OUTPUT 70900.;"SYSTem:ERRor?"
50!

60 ! Read data

70 ENTER 70900.;A%
80!

90 ! Print returned data
100 PRINT A$

Q1O END

~

2-14 Sending SCPI Commands

www.valuetronics.com



Using a Terminal

The following shows how to use a supported terminal to send SCPI commands to an instrument and display
returned data. The supported terminals are:

HP 700/92

HP 700/94

HP 700/22

HP 700/43

DEC® VT100®

DEC® VT220®

WYSE® WY-30™

HP AdvanceLink terminal emulation software (configured as an HP 2392A Terminal)

Connecting the Terminal

The terminal must be connected to the RS-232 connector on the computer. The Baud Rate must be 9600.

Sending SCPlI Commands

To send SCPI commands to an instrument, make sure the instrument is selected. You can select the
instrument either in the main menu or in an instrument menu, as follows:

Select Instrument from Main Menu

The Main Menu is the one that is shown after the mainframe is turned on and it has gone through its turn-on
cycle. The prompt “Select an instrument’” is displayed when the mainframe is ready to select an
instrument. Do the following:

1. Supported Terminal: The installed instruments are shown on the terminal’s functions keys. To
select an instrument, press the appropriate function key. For example, if you wish to select the
system (i.e., mainframe), press the function key labeled “SYSTEM”.

2. Non-Supported Terminal: Do one of the following:

a. Type:
S| <instrument name>  press Return

where, <instrument name> is the name of the instrument to be selected. For example, the
function key labeled “VOLTMTR’’ for the HP E1326 Multimeter.

or type:

SA <logical Iddress>
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where <logical address> is the Logical Address of the instrument to be selected. For
example, “SA 24 selects the HP E1326 Multimeter.

Select Instrument from an Instrument Menu

An Instrument Menu is normally indicated by the instrument title shown on the display. For example, if the
system is selected, the title is typically displayed as “SYSTEM_0:**. Do the following:

1. Supported Terminal: Do the following:

a. Press the function kéy labeled “UTILS”, if displayed. Continue with the next step if the label
is displayed or not.

b. Press the function key labeled ““SEL_INST““. This should bring you to the Main Menu (i.e., the
““Select an instrument.” prompt shown). Use the procedure under the “Select Instrument
from Main Menu” heading to select the instrument.

2. Non-Supported Terminal: Press Ctrl-D to select the Main Menu (i.e., the ““Select an
instrument.” prompt shown). Use the procedure under the “Select Instrument from Main Menu”’
heading to select the instrument.

Sending the Commands

Once the instrument menu is shown, type in the SCPI command and press 'Return’. For example, to display
an error message, type:

SYST:ERR?

and the returned error message from the selected instrument will be displayed.
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Appendix A
In Case Of Difficulty

This appendix gives possible failures and troubleshooting information for the mainframe. Included are
start-up and system errors, and their descriptions.

No Communication Between Command Module And
Computer

When the command module is unable to communicate with the computer, do the following:

1. Check for poor interface connections (HP-IB or Serial 1/0) between the computer and mainframe.
If connections are good, continue with step 2.

Turn the mainframe off.
Remove all plug-in modules, except the command module, from the mainframe.

Turn the mainframe on; wait until it goes through its turn on cycle (about 8 seconds).

A

Try to communicate with the command module again (send the “VXI1:CONFigure:DeviceLIST?”
command or use the “VERF_XXX" program from the B-Size Verification Disk).

6. If the command module is now operative, do the following:
a. Turn the mainframe off.
b. Plug in one plug-in module.
¢. Turn the mainframe on.
d. Check for correct operation again (see step 4).

e. If the command module is now inoperative, the last module installed is defective. If the

command module module still operates, repeat steps 5-a to 5-d to check any other modules one
at a time until you find the defective one.

- 7. If the mainframe is still inoperative, make sure the computer operates correctly. If it appear to
operate correctly, the mainframe is inoperative.
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Start-Up Errors and Messages

The Start-up errors and descriptions are listed in Table A-1.

Table A-1. Start-Up Errors

Code Message Cause
1 Failed Device VXI device failed its self test.
2 Unable to combine device Device type can not combine into an instrument such as a
scanning voltmeter or a switchbox.
3 Config warning. Device driver |ldentification of device does not match list of drivers available.
not found
5 Config error 5. A24 memory More A24 memory installed in the command module that can
overflow be configured into available A24 memory space.
8 Config error 8. Inaccessible An A24 memory device overlaps a memory space reserved in
A24 memory the mainframe’s operating system.
10 | Config error 10. Insufficient Too many instruments installed for the amount of RAM
system memory available in the command module. Cannot configure the
instruments. Only the command module is started.
11 | Config error 11. Invalid A device that is not part of a combined instrument has a logical
instrument address address that is not a multiple of 8.
13 | Config error 13. Logical Duplicate logical addresses set or interrupt bypass switches set
address or or IACK switch set |improperly. Only the command module is started.
wrong
29 | Config warning. Sysfail A device asserted SYSFAIL on the backplane during startup.
detected
30 | Config error 30. Pseudo A physical device has the same logical address as IBASIC (i.e.,
instrument logical address 30).
unavailable .
31 |Config error 31. File system Insufficient system resources to allow the IBASIC file system
start up failed to start.
45 | Config warning. Non-volatile NVRAM was corrupted or a cold boot was executed.
RAM contents lost
48 | Config warning. Driver RAM Driver RAM was corrupted or a cold boot was executed.
contents lost.

Error: 1: Failed Device

This indicates that a plug-in module in the mainframe is inoperative. To determine which module is
defective, do the following:

1. Remove AC power from the mainframe.

. Unplug a module (except the command module).

2
3. Re-apply AC power to the mainframe and check for Start-Up errors again.
4

. If the error has not returned, the last module unplugged is the cause. Otherwise, repeat steps 1 to
3 to check the other modules.

A-2
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Error: 3: Config warning. Device driver not found
The command module generates this error when it detects a module that has no driver present. Many
instruments, like the HP E1326 Multimeter and HP E1345/E1346/E1347, etc. switches, have the built-in

drivers in ROM. For other modules, like the HP E1340 Arbitrary Function Generator, its driver must be
downloaded.

When Error: 3 is generated, check and be sure all drivers are installed. Refer to the Downloadable Driver
Operating Note that came with module to download the drivers.

Error 10: Config error 10. Insufficient system memory
The system has a set amount of RAM memory available for use. If attempting to download instrument

drivers that require more RAM memory than available, the system generates this error message. Either
install more RAM or remove a downloadable driver to get more memory.

Error 11: Config error 11. Invalid instrument address
The command module generates this error if a Logical Address of a module is other than a multiple of 8.

The only exception is the Scanning Voltmeter or Switchbox configuration. However, the first module in
these configurations must be set at a multiple of 8.

Error 13: Config error 13. Logical address or IACK switch set wrong

Multiple modules with the same Logical Address causes this error. Be sure each module has its own unique
Logical Address.

System Errors and Messages

All system errors generated by the command module are stored into an error queue until full. When full, all
subsequent errors are not stored. Before the error queue is full, the last error message stored is called:

-350,'Too many errors’’

Reading the Error Queue
The SCPI command “‘SYSTem:ERRor?“ reads the error queue and returns the error message. The command
reads the oldest message to the newest/ Whenever a message is read, it is removed from the queue. When all

messages are removed, the command returns:

+0,”No error”
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Error Types

The returned error message consists of a number and a message. A positive number shows instrument
specific errors. Negative numbers determined different types of errors as summarized in Table A-2. The
different negative numbered types are explained following the table.

Table A-2. Negative Error Numbers

Error Number Error Type
-199 t0 -100 |Command Errors
-299 to -200 |Execution Errors

-399 to -300 |Device-Specific Errors
-499 to -400 |Query Errors

Command Errors

The command module cannot execute or understand a command. Possible causes are:

® A syntax error. For example, wrong data type for a particular command was received.
e A command was not recognized. For example, the SCPI or Common Command is incorrect.

Execution Errors

The command module is unable to perform the action or operation requested by the command. Possible
causes are:

e A parameter within the command is outside the limits or inconsistent with the capabilities of the
command module.
e A valid command cannot be executed due to a failure in the command module.

Device-Specific Errors

This shows that an operation cannot complete due to to an abnormal hardware or firmware condition, like a
self-test failure.

Query Errors

This shows that a problem has occurred in the output queue. Possible causes are:

® An attempt was made to read an empty output queue (i.e., no data present in the queue).
e Data in the output queue has been lost for some unknown reason.

System Error Message Listing

For a listing of all system errors, refer to Tables A-3 and A-4.
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Table A-3. System Errors

Code

Message

Cause

-101
-102
-103

-104
-108
-109

-113
123

-128
-131

-138
-141

-178
211

-222
-224
-240

-310
-350
-410

-420

-430

+1500

+2002

Invalid character
Syntax error
Invalid separator

Data type error
Parameter not allowed
Missing parameter

Undefined header
Numeric overflow

Numeric data not allowed
Invalid suffix

Suffix not allowed
Invalid character data

Expression data not allowed

Trigger Ignored

Data out of range
lllegal parameter value
Hardware error

System error
Too many errors

Query interrupted
Query unterminated

Query deadlocked

External trigger source

Invalid logical address

Unrecognized character in specified parameter.
Command is missing a space or comma between parameters.

Command parameter is separated by some character other
than a comma.

The wrong data type (i.e. number, character, string
expression) was used when specifying a parameter.

Parameter specified in a command which does not require
one (e.g., SYSTem:ERRor? 10).

No parameter specified in the command in which a
parameter is required.

Command header was incorrectly specified (e.g., *IDN1?).

A parameter specifies a value greater than the command
allows.

A number was specified for a parameter when a letter is
required.

Parameter suffix incorrectly specified (e.g. .SSECOND rather
than .SS or .SSEC).

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 is enclosed in parentheses that should not be.

Trigger occurred while the Pacer is in the idle state, or a
trigger occurred from a source other than the specified
source.

The parameter value specified is too large or too small.
The numeric value specified is not allowed.

Hardware error detected during power-on cycle. Return
command module to Hewlett-Packard for repair.

If caused by *DMC, then macro memory is full.
The error queue is full as more than 30 errors have occurred.

Data is not read from the output buffer before another
command is executed.

Controller tried to read data without first sending a complete
query message.

Command execution cannot continue since the command
module’s command input and data output buffers are full.
Clearing the instrument restores control.

’Event In” signal already allocated to another already
allocated instrument such as a Switchbox.

A value less than O or greater than 255 was specified for for
a logical address.
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Table A-4. System Errors (cont.)

Code Message Cause
+2003 | Invalid word address A odd address was specified for a 16 hit read or write.
Always use even addresses for 16 bit {word) accesses.
+ 2005 | No module at logical address A non-existent logical address was specified with the
VXI:READ? or VXI:WRITE command.
+ 2101 | Failed Device VX! device failed its self test.
+2102 { Unable to combine device Device type can not be combined into an instrument such as
a scanning multimeter or a switchbox.
+2103 | Config warning, Device driver |ID of device does not match list of drivers available. Warning
not found only.
+ 2105 | Config error 5, A24 memory More A24 memory installed in the command module than
overflow can be configured into the available A24 memory space.
+ 2108 | Config error 8, Inaccessible A24 memory device overlaps memory space reserved by the
A24 memory command module’s operating system.
+2110 { Config error 10, Insufficient Too many instruments installed for the amount of RAM
system memory installed in the command module. Cannot configure
instruments. Only the system is started.
+2111 | Config error 11, Invalid A device’s logical address is not a multiple of 8 and the
instrument address device is not part of a combined instrument.
+ 2113 | Config error 13, Logical Duplicate logical addresses set or interrupt bypass switches
address or IACK switch set set improperly. Only the system is started.
wrong
+2129 | Config warning, Sysfail A device was asserting SYSFAIL on the backplane during
detected startup.
+2130 | Config error 30, Pseudo A physical device has the same logical address as IBASIC
instrument logical address (240).
unavailable
+2131 | Config error 31, File system Insufficient system resources to allow IBASIC file system to
start up failed start.
+2145 | Config warning, Non-volatile NVRAM was corrupted or a cold boot was executed.
RAM contents lost
+ 2148 | Config warning, Driver RAM Driver RAM was corrupted or a cold boot was executed.
contents lost
+2202 | Unexpected interrupt from A register-based module interrupted when an interrupt
non-message based module service routine had not been set up.
+ 2809 | Interrupt line has not been set | A DIAG:INT:ACT or DIAG:INT:RESP command was executed
up before setting the interrupt with DIAG:INT:SET.
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Appendix B
Debugging VXI SCPI Programs

Introduction

This appendix shows how to debug programs for the command module and other installed modules using the
Standard Commands for Programmable Instruments (SCPI). SCPI provides a common language for the
mainframe and modules to simplify programming and debugging. For specific commands, refer to the
command module and other module’s User’s manuals.

Steps To Debug Programs

Perform the following steps if your program does not produce the expected results. Steps 1 to 4 help find
most programming errors and steps 5 to 8 find the more difficult errors that the previous steps may not find.

Verify Instrument Communication

Reset Each instrument at the Start of the Program

Query the Instruments for Errors

Query All Command Parameter Settings that are Set

Check the Program is Trying to Enter the Same Amount of Data the instrument is Trying to
Output

Check the Instrument’s Arm/Trigger Subsystem

Check that Coupled Commands are Sent as a Group

Check for Command Synchronization

Nk wWN =

@ N o

Note Most of the examples in the following steps use HP BASIC as the program language.

Step 1: Verify Instrument Communication

Use this step to determine if the program can communicate with the instruments in the mainframe.

Logical and HP-IB Addressing

The HP VXI system contains either a command module or a mainframe with a built-in command module.
The default Logical Address of the command module is normally 0 which makes the HP-IB Secondary
address 0. The default Primary HP-IB address is 09. If the program can communicate with the
mainframe/command module using these addresses, the program can determine other instruments in the
mainframe. The first code in the HP-IB address is the Select Code. Most computers will most likely use a
Select Code of 7.
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Typical HP-IB addresses for different program languages and libraries are:

70900 - HP BASIC

70900 - sent as a Long Integer in QuickBASIC using the HP-IB Command Library

70900L - sent as Long Integer in C using the HP-IB Command Library

hpib7,9,0 - sent as string in Visual BASIC using the HP Standard Instrument Control Library (SICL)

hpib7,9,0 - sent as character string in Visual C/C+ + using the HP Standard Instrument Control
Library (SICL)

Determining System Information

The VXI-5 document specifies a standard set of commands to access VXI system information. These
commands follow the convention used in SCPI and IEEE 488.2. Use the following commands to determine
system information.

Determine Logical Addresses

Use the VXI:CONFigure:LADDress? command to determine all Logical Addresses in the mainframe. This
allows you to determine the Secondary HP-IB address of each instrument and also make sure the Logical
Address switches are set correctly. A common mistake is to interpret the Most Significant Bit (MSB) for the
Least Significant Bit (LSB), or a 1 for a 0. Execute from BASIC:

DIM A$[128] ! Dim variable for returned data
OUTPUT 70900.;"VXI:CONF:LADD?" ! Send SCPI command

ENTER 70900.;A$ ! Enter returned data

PRINT A$ ! Print returned data

The command typically returns the data which returns data that may typically look like this:
+0,+24,+112,+113

Note that an instrument must have a Logical Address that is a multiple of 8.
Determine Additional Information

Execute the following commands to determine additional information about an instrument. Execute from HP
BASIC:

DIM A$[128) ! Dim variable for returned data
OUTPUT 70900;"VXI:CONF:SEL 24" ! Select instrument at Logical Address 24
OUTPUT 70900;"VXL:CONF:INF?" ! Get instrument information

ENTER 70900.;A$ ! Enter returned data

PRINT A$ ! Print returned data

Determining Instrument Communication

Use the *IDN? command to determine if the computer can communicate with the instrument. Send the
command using the Secondary HP-IB address (i.e., Logical Address / 8) of the instrument. The following
HP BASIC sends to command to an instrument at Logical Address 24 (Secondary HP-IB address of 03)::
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DIM A$[128] _ ! Dim variable for returned data

OUTPUT 70903;"*IDN?" ! Send *IDN? command to instrument at Logical Address 24
ENTER 70903;A% ! Enter returned data
PRINT A$ ! Print returned data

Program Message Terminator

All command sequences must end with a proper program message terminator. This could be a Line Feed
(LF), a Line Feed with an EOI statement, or an EOI statement. Programs like HP BASIC, or the
functions/subroutines of the HP-IB Command Library automatically provides a Line Feed at the end of an
OUTPUT or IOOUTPUTS statement, respectively. For the functions/subroutines of the HP Standard
Instrument Library (SICL), the program must supply the terminator.

Step 2: Reset Each instrument at the Start of the Program

After a power-on occurs (i.e., mainframe is turned on), each instrument in the mainframe is fully reset.
Since after using an instrument, it may be in a different state than when first turned on. The only way to
reset to its power-on condition, is to go through the following three stages of reset.

1. Issue an IEEE 488 Interface Clear command. This command opens any handshaking between the
computer and all instruments on the bus selected by the HP-IB Select Code. The following lists
the Interface Clear command for several languages:

a. ABORT <select code> - HP BASIC
b. IOABORT (<select code>) - QuickBASIC using the HP-IB Command Library
c. IOABORT (select code) - C/C+ +using the HP-IB Command Library

2. Issue an IEEE 488 (or HP-IB) Selected Device Clear. This command terminates instrument
activity and clears input/output buffers to prepare to receive ASCII commands The following lists
the Interface Clear command for several languages:

a. CLEAR <HP-IB address> - HP BASIC
b. IOCLEAR(<device_address>) - C using the HP-IB Command Library
c. iclear(<device_session_id>) - using the Standard Instrument Control Library (SICL)

3. Reset all features of each instrument and wait for its completion, shown as follows using an HP
BASIC program:

OUTPUT 70900;"*RST; *CLS;*ESE 0; *SRE 0;*0PC?"
ENTER 70900;A

The *CLS;*ESE 0;*SRE O resets the instrument status system that is defined by IEEE 488.2.

The *OPC? command outputs a “‘1”’ after all previous commands are completed (see ‘‘Step 8:
Check for Command Synchronization™ for more information on the command).
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Step 3: Query the Instruments for Errors

All instruments that follow the SCPI definition have an Error Queue. Each error that occurs is stored into
the queue. To read the queue, send the command:

SYSTem:ERRor?

the returned message consists of an error number and message. If no errors are in the queue, the command
returns:

+0,“No error™

This command is a very useful command since it can determine if the correct SCPI command has been sent
to an instrument and that the parameters sent with the command are correct. If, for example, an incorrect
command was sent, an error message is stored in the error queue after the command is parsed. Since the
incorrect command may not otherwise indicate an error condition, the only way to find out is to query the
Error Queue. The following shows how to continuously read the Error Queue until no more errors are

stored using HP BASIC:
REPEAT ! Start a continuous loop
OUTPUT 70900;"SYST:ERR?" ! Send query command
ENTER 70900;A,A$ ! Enter returned data
PRINT A;A$ ! Print error number and message
UNTIL A=0 ! Loop until no errors are returned

Step 4: Query All Command Parameter Settings that are Set

If there is an error in the Error Queue, you must find out which command caused the error. A command
with parameters that are incorrect will not be executed, but will generate an error in the queue. Reading the
queue may not tell you which parameter caused the error. To do this, query the command itself to determine
which parameters have been set. When the queried setting is different than what it is intended to be, the
error is then located. For example, the following shows a typical command and the query form of the
command:

:SOUR:CLOSE (@ 100) command to close a channel
:SOUR:CLOSE? (@100) command to query a channel

SCPI commands have levels similar to a computer path name. A colon separates the different levels. The
spelling in each level must be correct or the instrument generates an error. Note that each command also has
an abbreviated version. However, the command can only be sent as the full command or the abbreviated
version. The abbreviated version are normally shown as upper case letters in the instrument manuals. All
commands can be sent either using upper or lower case letters or a combination thereof.

Some common command errors are as follows:

e command spelling
® missing the space between the command and parameter
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e parameter out of range
e setting conflict caused by coupled commands not sent as a group (see ““Step 8: Check that Coupled
Commands are Sent as a Group™’

Step 5: Check the Program is Trying to Enter the Same Amount

An error is caused if the program is set to receive different amount of data than the instrument is attempting
to output. Do the following:

e Check the parameters in Step 4 and make sure the number of data items that you programmed to
receive

e Determine if the arrays in the program are dimensioned correctly (e.g., arrays start with 0 or 1)

® Be sure you know that multiple results are returned as a comma separated list

The following HP BASIC is a typical example that receives multiple readings:

DIM A(1:10) ! Dimension array for 10 readings
OUTPUT 70903;"SAMP:COUNT 10;:READ?" ! Take 10 readings using the HP 1326 Multimeter
ENTER 70903;A(*) ! Enter all 10 readings

Step 6: Check the Instrument’s Arm/Trigger Subsystem

All SCPI instruments follow an Arm/Trigger model that is described in the SCPI document. This model has
both required and optional levels, as follows:

Model Level Required/Optional Comment

IDLE Required

INITiated Required

LAYER <x> Optional This is the slowest occurring enabling event
LAYER <2> Optional

LAYer1 Optional

TRIGger Optional This is the fastest occurring enabling event
Sequence Operation Required This is the final action

The Arm/Trigger subsystem starts with the IDLE state which occurs after a power-on, :ABORt, *RST, or a
previous Arm/Trigger cycle has completed. When in the IDLE state, each of the lower levels is configured
for their parameters. Some examples are:

SOURCE - The source of the enabling signal, i.e., BUS, EXTernal

SLOPe - Selects if an event occurs on POSitive or NEGative edges

COUNT' - Specifies the number of times the ARMING will be true

ECOunt - Specifies the number of times the ARMING signal occurs before one true condition, etc.

After configuring all the layers, send the INITiate command to move into the INITIATED state. This then
enables all lower layers to start their activity. Since each instrument uses different layers, consult the manual
before programming. Look for a Trigger diagram and then look at the commands it references. Some
examples using HP BASIC are as follows:

1. Take One Voltmeter Reading - This example uses the HP E1326 Multimeter
OUTPUT 70903;"CONF:VOLT:DC (@100) ! Setup multimeter to take one reading
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OUTPUT 70903;"INIT;:FETCH?" ! Initiate and read data
ENTER 70903;A ! Enter the reading

2. Function Generator is to Output 100 Cycles of a Waveform after an External Trigger - This
example uses the HP E1340 Arbitrary Function Generator to output the waveforms after receiving
a trigger signal on its “Aux In” port.

OUTPUT 70910;"ARM:STAR:LAY2:SOUR EXT;"; ! Arm source = Aux In port
OUTPUT 70910;"ARM:STAR:LAY2:COUN INF;"; ! Infinite number of Aux In arms
OUTPUT 70910;"ARM:STAR:LAY1:COUN 1e2" ! Set for 100 cycles

OUTPUT 70910;"INIT" ! Enable everything to begin

Step 7: Check that Coupled Commands are Sent as a Group

Coupled commands are SCPI commands that have parameters which all must be sent to the instrument
before they can be executed. This is necessary to transition from one set of parameters to another set. If
coupled commands are not sent as one, the instrument generates a ‘‘Setting conflict” error.

To send coupled commands, each command must be separated by a semicolon. Once the coupled commands
are sent, a normal Line Feed (LF), Line Feed with EOI, or an EOI should be sent to indicate the end of the
coupled commands. Use the following two methods to send coupled commands in HP BASIC.

1. Send as separate commands, except disable the Line Feed with EOI by placing a semicolon at
then end of the OUTPUT statement. Note that the last OUTPUT statement sends a Line Feed with
EOL

OUTPUT 70910;"SOUR:ROSC:SOUR INT;";
OUTPUT 70910;":SOUR:FREQ:MODE FSK;";
OUTPUT 70910;":SOUR:FREQ:FSK 10e3,20e3;"
OUTPUT 70910;":SOUR:FUNC:SHAP SIN;";
OUTPUT 70910;":SOUR:VOLT:LEV:IMM:AMPL 5V"

2. Send all commands in a single command string, shown as follows:

OUTPUT 70910;"SOUR:ROSC:SOUR INT;:SOUR:FREQ:MODE FSK;:SOUR:FREQ:FSK
10e3,20e3;:SOUR:FUNC:SHAP SIN;:SOUR:VOLT:LEV:IMM:AMPL 5V*"

Step 8: Check for Command Synchronization

IEEE 488.2 specifies that all instruments have an input buffer and that execution of commands does not start
until a program message terminator is received (i.e., Line Feed, Line Feed with EOI, or EOI). For a single
instrument this causes no problems. However, if a single computer sends commands to more than one
instrument, the second instrument may execute the commands before the first instrument executes the
commands.

So synchronize instruments, send a command to the first instrument to output data. The computer then waits
for the data to be returned before it sends the commands to the second instrument. A special IEEE 488.2
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command known as *OPC? was created to do this. This command outputs a ““1”” whenever the instrument
has completed executing all previous commands.

The following is an example that closes relays on a switch module, waits for the command to complete, and
then initiates a multimeter to make a measurement.

OUTPUT 70914;"CLOSE (@100,101,190);*OPC?" ! Close the relays
ENTER 70914;A ! Wait for relays to close
OUTPUT 70903;"READ?" ! Make the measurement

Automating the Debugging Steps

The previous information defines a general process for debugging programs that control VXI SCP
instruments. The following describes how to automate many debugging steps previously explained. The
following uses a program that detects errors and displays the information you need to debug your program.

RN13_RMB Program

The “RN13_RMB”’ program used here uses HP BASIC as the program language. To fully understand this
programming language, refer to the its manual. however, several of the important debugging features are
highlighted when describing the theory of the “RN13_RMB’’ program. The program ‘“RN13_RMB’ has
been developed for the HP E1306 Command Module and the HP E1326 5 1/2 Digit Multimeter. The
program is available on the “Verification and Example Programs Disk’’ that came with the command
module.

Using other Program Languages

The ““Verification and Example Programs Disk” also contains the “RN13_RMB’’ program using other
program languages and libraries. These include the following:

Visual BASIC using the HP Standard Instrument Control Library (SICL) - RN13_VB.FRM program
C/C+ + using the HP Standard Instrument Control Library (SICL) - RN13_VC.C program

C using the HP HP-IB Command Library - RN13_CC.C program

QuickBASIC using the HP HP-IB Command Library - RN13_QBC.BAS program

Note that the C or C/C+ + programs uses functions instead of subprograms to separate the different
program operations.

Using the Program

The following shows how to use the program with your application code.
Step 1: Run Program Without Application Code
Run the program with no application code in Subprogram ‘““Main”. This verifies that you can successfully

communicate with both the HP E1326 and the System instrument. If errors occur, calling Subprogram
“E1300 _stat™, or pressing the softkey “SYS_STAT”, shows information about all modules in the

Debugging VXI SCPI Programs B-7
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mainframe. The logical addresses along with the VXI information about the card will enable you to check
that correct addresses are being used.

Step 2: Begin Writing the Application program

Begin writing your application in Subprogram ‘“Main”. The first thing you should always do is fully reset
any instruments your application will be using. Lines 2250-2280 in Subprogram ‘‘Main”’ reset the HP E1326.

Step 3: Writing Your Application

Now write your application and then run the program. If your application terminates successfully, you will
see the messages:

Checking for E 13xx Errors at the end of the program
SYSTEM ERROR +0,"No error”
DVM ERROR +0,"No error™

Program Description
In Subprogram ‘“Main”, lines 2300-2330 are the beginning of an application that written with an error in it
to demonstrate the program’s error handling. The error is in line 2310, as follows:

2310 OUTPUT @Dvm;"SAMP:COUNTS5;:READ?"

When running the program, the resultant output shows this error:
ERROR 168 IN 2330 1/0 timeout
DVM ERROR “Undefined header”
Next, the program automatically queried all of the HP E1326 command parameters and showed that:

SAMP:COUNT? = +1
Note that the I/O timeout in line 2320 was caused by an undefined header (i.e., incorrect SCPI command) in
some command. The actual SAMP:COUNT is 1, not 5, as intended thus, the undefined header is probably

in “SAMP:COUNT5“, Consulting the manual on this command shows that a space is necessary between the
T’ and the ““5".

The second error:

DVM ERROR ““Query UNTERMINATED"

is ignored because the process of querying for errors caused it. A “Query UNTERMINATED” error occurs
any time a second query command (i.e., a command with a ““?”’ in it) occurs before the data from the first is
retrieved.
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Program Theory

Now that you have seen how to use this Debugging, ERROR and TIMEOUT handling program, the
following explains some of the theory and mechanics of how it works.

Checking the Error Queue

In any VXI SCPI instrument, command errors such as syntax errors accumulate in the instrument’s error
queue. When an error is present in a command that is received, no action on that command is executed other
than logging a message into the instrument error queue. Reading the error queue is critical because no
visible indication of an error may be generated.

When the error queue has an error in it, the task is to discover which command caused it. Since most
commands set parameters, when a command has a error, this parameter is not executed. A very effective
debugging technique is to query previously sent commands for their current setting. When a queried setting
doesn’t match what you intended it to be, you have just located the error.

Using TIMEOUTS

Checking for errors after every command will find most errors. However, this decreases your overall
system performance even after all bugs have been removed. Most errors in a program causes your
application program to ‘“hang up’’. Thus, TIMEOUTs are an excellent indication that an error has occurred.
A strategy of checking for errors at the end of your program (or whenever your program hangs up)
produces a program with no speed penalty and is very effective at finding errors.

This debugging technique is automated by the program “RN13_RMB”. The shell program traps BASIC
ERRORS and TIMEQUTS. It then queries for instrument errors, and if any occur, it reads and prints out
the queries to its entire command set. It also does the error query at the very end of your application
program. Use this information to compare the HP E1326 DMM state with the intended parameters.

For rapid debugging, you need to see program flow, program variables, instrument errors and instrument
states. Making this all visible and easily accessible is the main advantage of a good DEBUGGING, ERROR
and TIMEOUT handling shell such as “RN13_RMB”.

Preventing Hang-Ups

The ““Main” section of the program (lines 10-220) act as a shell that prevents your basic program from ever
hanging up due to 1/0 that is not proceeding. It identifies the LINE NUMBER of lines that have RUN TIME
ERRORS or that have TIMED OUT.

Lines 70 and 80, combined with placing all application code in a lower level context (Main), is what causes
a TIMEOUT to be reported as an ERROR. BASIC ERRORS contain the line number whereas, TIMEOUTS
do not. The BASIC ERRORS method provides the advantage of providing the line number of a TIMEOUT.
The “ON TIMEOUT 8,3 GOTO End” interrupt branching can only occur if you are in the same context
when the TIMEOUT occurs. Since all application code is in a lower level context (Main), this branch cannot
be taken. Since this is a fatal condition, BASIC reports the timeout as a ERROR.
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Context levels in BASIC provide a level of interrupt flow control. In BASIC the interrupt destinations
specified by GOSUB or GOTO are only taken when you are in the defining context. CALL or RECOVER
destinations are branched to when in the current or lower level context. All lower level contexts inherit the
interrupt specifications of the current context, however, lower contexts may freely redefine this. This allows
application code starting in SUB Main to override the ON TIMEOUT and ON ERROR that are established
in lines 70 and 80. However, if this is not done a very good default error handler is already in effect because
of the inheritance.

Using the ““E13xx_errors’’ Subprogram

When the shell detects an ERROR, it will call the subprogram “E13xx_errors”. This queries instruments for
errors. Querying instruments for errors is one of the most important steps in debugging 1/0 code. Often
timeouts are caused by doing an ENTER after having sent incorrect commands to instruments. If the
subprogram “E13xx_errors” detects any errors in an instrument, it also calls a routine that queries
instruments for all of its command parameter values. You can use this information to help locate the bug.

To expand this shell to include more instruments, add the following:

1. ASSIGN a name and address to the new instrument i.e. lines 40, 50.

2. Place the new instrument name into the labeled common “ COM /Instr’’.

3. Add an error reading loop for each instrument in the system (lines 300-380) into the subprogram
“E13xx_errors”.

4. Add a subprogram such as “E1300_stat” or “E1326_stat” that reads all of the command
parameter values for the new instrument. Writing this program is an excellent way to become
familiar with a new instrument.

Using “PAUSE”’, ““Step”’, and “CONT"”

Since the Shell prevents 1/0 hang ups, BASIC’s PAUSE, STEP, and CONT may now be used effectively to
debug programs. When a program doesn’t seem to be proceeding correctly, use PAUSE then STEP to trace
the flow. Type variable names to see their value when PAUSEd, and finally use CONT to proceed at full
speed.

Using Softkeys

The following four softkeys to aid in debugging are provided as a feature of the main line of this program.

QUIT& ? Checks for instrument errors and then stop.

END! Ends the program immediately with no error checking.

SYS_STAT Queries the System instrument for all command parameter settings and print out
information on logical addresses in the system.

DVM_STAT  Queries the DMM instrument for all command parameter settings.

Starting the Application Code

Application code must start in the Subprogram “Main” for this shell to catch errors and time outs.
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Index

A

AC power fuse, installing, 1-3
Address, unique logical, 1-9
Address:

logical, 1-9

secondary HP-IB, 1-6 - 1-8

setting plug-in module, 1-9
Addresses, determine logical, B-2
Addressing

HP-IB, B-1

logical, B-1
Addressing, HP-1B, 2-1
Analog bus cables, connecting, 1-13
Apply AC power, 1-16
Automating the Debugging Steps, B-7

BASIC, using HP, 2-13
Block, terminal, 1-1
Bus cables:
analog bus, 1-13
digital bus, 1-13

C

Cables:
analog bus, 1-13
connecting interface, 1-14
connecting scanning multimeter, 1-13
custom RS-232, 1-15
digital bus, 1-13
HP-IB, 1-14
HP-IB, part numbers, 1-14
RS-232,1-15
Cardcage
See mainframe
Caution:
disconnect power before installing modules, 1-5,
1-12
installing modules, vii
static electricity, vii
Channels, scanned, 1-7
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Checking:

and setting the system time, 1-21

for start-up errors, 1-20

for system errors, 1-21

the error queue, B-9
Closing channels on multiple modules, 1-8
Code, starting the application, B-11
Command errors, A-4
Command module, installing, 1-§
Commands, sending SCPI, 2-2

C,2-11

C/C+ +,2-6

HP BASIC,2-13

Terminal, 2-15

Visual BASIC, 2-3
Communication Between Mainframe And
Computer. none, A-1
Communication, determining instrument, B-3
Compiling a program, C,2-11
Config error 11. invalid instrument address, A-3
Config error 13. logical address or IACK switch set
wrong, A-3
Configurations, instrument, 1-6
Configuring:

scanning multimeter instrument, 1-7

single module instruments, 1-6

switchbox instrument, 1-8
Connecting the terminal, 2-15
Connecting:

analog bus cables, 1-13

HP-IB cable, 1-14

interface cables, 1-14

RS-232 cable, 1-15

scanning multimeter cables, 1-13

standby DC power, 1-17
Creating a scanning multimeter, 1-7
Creating a switchbox, 1-8
Custom cable, RS-232, 1-15

D

Data, example to read formatted C/C+ +,2-9
Data, example to send and read formatted
C/IC+ +,29

Data, example to send formatted C/C+ +,29
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Data, program example to read unformatted single module instrument, 1-10

C/IC+ +,2-8 switchbox instrument, 1-11
Data, program example to send and read to read formatted data C/C+ +,2-9
unformatted C/C+ +,2-8 to send and read formatted data C/C+ +,2-9
Data, program example to send unformatted to send formatted data C/C+ +,2-9
CIC+ +,2-8 Example program:
Data, receiving, 2-2 C,2-12
C,2-11 HP BASIC, 2-14
C/IC+ +,2-6-2-7 Visual BASIC, 24
HP BASIC, 2-13 Executing a program, C, 2-10
Visual BASIC,2-3 Execution errors, A-4
Data, sending SCPI commands and receiving
C/IC+ +,2-6 F
Visual BASIC, 2-2
Data, using single functions to send and receive From the command line C/C+ +,2-5
C/IC+ +,2-8 From the windows interface C/C+ +,2-6
DC power: ' Fuse, installing, 1-3
connecting, 1-17
Description, program, B-8 G
Determine:
additional information, B-2 Grounding and power warning, 1-16
instrument configurations, 1-6 Guidelines, logical address, 1-9
logical addresses, B-2
Determining instrument communication, B-3 H
Determining system information, B-2
Device driver not found warning, 1-18 Hang-ups, preventing, B-9
Device drivers, downloading, 1-18 Howtorun a program:
Device-Specific errors, A4 C/C+ +,2-5
Digital bus cables, connecting, 1-13 Visual BASIC, 2-2
DOS, programs for, 1-19 HP E1326B Multimeter in scanning multimeter, 1-7
Download device drivers, 1-18 HP part numbers:
Driver not found warning, 1-18 HP-IB cables, 1-14
Drivers, downloading device, 1-18 RS-232 cables, 1-15
DVM or DMM HP VIC, 1-1
See multimeter HP-IB:
addressing, 2-1
E cable part numbers, 1-14
cable, connecting, 1-14
Error types, A-4 : command library, 2-10
Error: 3: config warning. device driver not found, secondary address, 1-6 - 1-8
A-3
Errors:
checking for start-up, 1-20
checking for system, 1-21 I
Errors:

command, A4
device-specific, A-4
execution, A-4

Identifier, instrument, 1-9
Information, determine additional, B-2
Information, determining system, B-2

query, A4 Installation steps, 1-2
Example: - Installing modules caution, vii
programs, 2-

Installing plug-in modules, 1-12

scanpning multimeter instrument, 1-11 Instrument:
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configurations, determining, 1-6
identifier, 1-9
scanning multimeter, 1-11
single module, 1-10
switchbox, 1-11
Instruments:
scanning multimeter configuration, 1-7
scanning multimeter, configuring, 1-7
single module configuration, 1-6
switchbox configuration, 1-8
Interface cables, connecting RS-232, 1-15
Interface, from the windows C/C+ +,2-6

L

Languages, using other program, B-7
Line power fuse, installing, 1-3
Listing, system error message, A-4
Logical address or IACK switch set wrong, A-3
config error, A-3
Logical address:
guidelines, 1-9
scanning multimeter, 1-11
setting plug- in module, 1-9
single module instrument, 1-10
switchbox instrument, 1-11
unique, 1-9
Logical and HP-IB addressing, B-1

M

Mainframe:
applying AC power, 1-16
connecting DC power, 1-17
installing fuse, 1-3
nstalling modules in, 1-12
rack mounting, 1-4
Measurements, scanned, 1-7 - 1-8
Menu, select instrument from an instrument, 2-16
Menu, select instrument from main, 2-15
Messages, A-2 - A-3
Modules:
allowed in scanning multimeter, 1-7
allowed in switchbox, 1-8
installing plug-in, 1-12
multiple module instruments, 1-7
scanning multimeter example, 1-11
single example, 1-10
single module instruments, 1-6
switchbox example, 1-11
unassigned, 1-9
Multimeter, scanning:, 1-11

www.valuetronics.com

creating, 1-7
Multiple module instruments, configuring, 1-7 - 1-8
Multiplexers:

allowed in switchbox, 1-8

as part of scanning multimeter, 1-7

grouping together, 1-8
Mux

See multiplexer

N

No Communication Between Mainframe And
Computer, A-1

o)

Open communication path
C/C+ +,2-6
Visual BASIC, 2-3
Operation, verify, 1-19

P

Part numbers:
HP-IB cables, 1-14
RS-232 cables, 1-15
Path, open communication
CIC+ +,2-6
Visual BASIC,2-3
Plug-in module address setting, 1-10
Power and grounding warning, 1-16
Power applied:
caution, vii
warning, 1-3
Power fuse, installing, 1-3
Power, applying, 1-16
Preventing hang-ups, B-9
Program description, B-8
Program example
C,2-12
HP BASIC, 2-14
Visual BASIC, 24
Program example to read unformatted data
C/C+ +,2-8
Program example to send and read unformatted
data C/C+ +,2-8
Program example to send unformatted data
CIC+ +,2-8
Program message terminator, B-3
Program theory, B-9
Program, compilinga C, 2-11
Program, executing a C, 2-10
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Program, how to run:
C/IC+ +,2-5
Visual BASIC, 2-2
Program, RN26_RMB, B-7
Program, Step 12A: verify using the VERF_XXX,
1-19
Program, step 12B: verifying using other than the
VERF_XXX, 1-20
Program, using the, B-7
Programs:
example, 2-1
for DOS, 1-19
for windows, 1-20
steps to debug, B-1
supported C,2-10
verification, 2-1
verification and example, 2-1
Protocol settings, RS-232, 1-15

Q

Query errors, A4
Queue, checking the error, B-9
Queue, reading the error, A-3

R

Rack mounting the mainframe, 1-4
Reading the error queue, A-3
Receiving data, 2-2

C,2-11

C/IC+ +,2-6-2-7

HP BASIC, 2-13

Visual BASIC, 2-3
RN26 RMB program, B-7
RS-232:

cable, connecting, 1-15
RS-232:

custom cable, 1-15

protocol settings, 1-15

S

Scanning DVM or DMM
See Scanning multimeter
Scanning multimeter example, 1-11
Scanning multimeter:, 1-11
connecting cables, 1-13
instrument, configuration, 1-7
multiplexers in, 1-7
Scanning voltmeter
See scanning multimeter
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Scanning:

channels, 1-7

maximum rates, 1-13

measurements, 1-8
Schematic, RS-232 cable, 1-15
Secondary address, HP-IB, 1-7 - 1-8
Secondary address:

HP-IB, 1-6
Select instrument from an instrument menu, 2-16
Select instrument from main menu, 2-15
Sending SCPI commands, 2-2

C,2-11

C/IC+ +,2-6

HP BASIC, 2-13

Terminal, 2-15

Visual BASIC, 2-3
Sending SCPI commands and receiving data

C/IC+ +,2-6

Visual BASIC, 2-2
Setting:

logical address, 1-10

plug-in module logical addresses, 1-9
Shock hazard warnings, vii
SICL

HP,2-2,2-5

using C/C+ +,2-5

using visual basic, 2-2
Single module instrument example, 1-10
Single module instrument:

configuring, 1-6

example, 1-10
Softkeys, using, B-10
Standalone instruments, configuring, 1-6
Standby DC power, connecting, 1-17
Start-Up errors and messages, A-2
Starting the application code, B-11
Static electricity caution, vii
Step 2: rack mount the mainframe, 14
Step 3: install command module, 1-5
Step 4: determine instrument configurations, 1-6
Step 5: set plug-in module logical addresses, 1-9
Step 6: install plug-in modules, 1-12
Step 7: connect analog bus cables, 1-13
Step 8: connect interface cables, 1-14
Step 9: apply AC power, 1-16
Step 10: connect standby DC power, 1-17
Step 11: download device drivers, 1-18
Step 12: verify operation, 1-19
Step 12A: verify using the VERF_XXX program,
1-19
Step 12B: verifying using other than the
VERF_XXX program, 1-20



Step 1: install fuse, 1-3

Steps: AV
automating the debugging steps, B-7
mnstallation, 1-2 Verification and example programs, 2-1
to debug programs, B-1 Verification programs, 2-1
Subprogram, using the "E13xx_errors”, B-10 VIC, 1-1
Supported C programs, 2-10 Virtual instrument
Switch See scanning multimeter or switchbox
See also multiplexer
Switch modules allowed in switchbox, 1-8 W
Switchbox example, 1-11
Switchbox: Warning:
configuring, 1-8 device driver not found, 1-18
logical addresses, 1-11 power and grounding requirements, 1-16
modules allowed, 1-8 : remove power cord, 1-3
multiple module, 1-8 shock hazards, vii
single module, 1-8 Warnings and cautjons, vii
System error message listing, A-4 Windows, programs for, 1-20
System errors, A-3 : Wiring, RS-232 cable, 1-15
System errors and messages, A-3
System time
checking, 1-21
setting, 1-21
T

Terminal block, 1-1

Terminal, connecting the, 2-15
Terminal, using a, 2-15
Terminator, program message, B-3
Theory, program, B-9
TIMEOUTS, using, B-9

Types, error, A-4

)

Unassigned module, 1-9
Unique logical address, 1-9
Using a terminal, 2-15
Using:
C and the HP-IB command library, 2-10
C/C+ + and HP SICL, 2-5
HP BASIC, 2-13
other program languages, B-7
single functions to receive data C/C+ +,2-8
single functions to send and receive data C/C+ +,

single functions to send data C/C+ +,2-8
softkeys, B-10

the "E13xx_errors" subprogram, B-10
TIMEOUTS, B-9

visual BASIC and HP SICL, 2-2
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82/83 Lower Leeson Street
DUBLIN 2

Tel: 0001 608800

Telex: 30439

ISRAEL

Computation and Measurement
Systems (CMS) Ltd.

11 Masad Street

67060

TEL-AVIV

Tel: 388 388

Telex: 33569 Motil IL

ITALY

Hewlett-Packard ltaliana S.p.A.
Via G. di Vittorio 9

1-20063 CERNUSCO SUL
NAVIGLIO

{Milano)

Tel: {02) 323691

Telex: 334632

Hewlett-Packard Italiana S.p.A.
Viale C. Pavese 340

1-00144 ROMA EUR

Tel: (06) 54831

Telex: 610514

JAPAN
Yokogawa-Hewlett-Packard Ltd.
Chuo Bldg.,

4-20 Nishinakajima, 5 Chome
Yodogawa-ku

OSAKA, 532

Tel: (06) 304-6021

Telex: YHPOSA 523-3624

Yokogawa-Hewlett-Packard Ltd.
29-21 Takaldo-Higashi, 3 Chome
Suginami-ku TOKYO 168

Tel: (03} 331-6111

Telex: 232-2024 YHPTOK

Yokogawa-Hewtett-Packard Ltd.
Yasuda Seimei Nishiguchi Bidg.
30-4 Tsuruya-cho, 3 Chome
Kanagawa-ku, YOKOHAMA 221
Tel: (045) 312-1252



KOREA

Samsung Hewlett-Packard Co. Ltd.
Dongbang Yeoeuido Building
12-16th Floors

36-1 Yeosuido-Dong
Youngdeungpo-Ku

SEOUL

Tel: 784-4666, 784-2666

Telex: 25166 SAMSAN K

MALAYSIA

Hewlett-Packard Sales (Malaysla)
Sdn. Bhd.

9th Floor

Chung Khiaw Bank Building

46, Jalan Raja Laut

50350 KUALA LUMPUR

Tel: 2986555

Telex: 31011 HPSM MA

MEXICO

Hewiett-Packard de Mexico,
S.A.deC.V.

Monte Pelvoux No. 111

Lomas de Chapultepec

11000 MEXICO, D.F,

Tel: 5-40-62-28, 72-86, 50-25
Telex: 17-74-507 HEWPACK MEX

NETHERLANDS
Hewlett-Packard Nederland B.V.
Startbaan 16

NL-1187 XR AMSTELVEEN

P.O. Box 667

NL-1180 AR AMSTELVEEN

Tel: (020) 547-6911

Telex: 13 216 HEPA NL

NORWAY
Hewlett-Packard Norge A/S
Osterndalen 16-18

P.0O. Box 34

N-1345 OESTERAAS

Tel: 0047/2/24 60 80

Telex: 76621 hpnas n

PUERTO RICO
Hewlett-Packard Puerto Rico
101 Munoz Rivera Av

Esu. Calle Ochoa

HATO REY, Puerto Rico 00918
Tet: (809) 754-7800

SAUDI ARABIA

Modern Electronics Establishment
Hewlett-Packard Division
P.0O.Box 1228

Redec Plaza, 6th Floor

JEDDAH

Tel: 644 96 28

Telex: 4027 12 FARNAS SJ
Cable: ELECTA JEDDAH

SINGAPORE

SPAIN

Hewlett-Packard Espafiola, S.A.

Crta. de la Corudta, Km. 16, 400
Las Rozas

E-MADRID

Tel: (1) 637.00.11

Telex: 23515 HPE

SWEDEN
Hewlett-Packard Sverige AB
Skatholtsgatan 9, Kista

Box 19

S-16393 SPANGA

Tel: (08) 750-2000

Telex: (854) 17886

Tetefax: (08) 7527781

SWITZERLAND
Hewlett-Packard (Schweiz) AG
7, rue du Bois-du-Lan

Case postale 365

CH-1217 MEYRIN 1

Tei: (004 1) 22-83-11-11
Telex:27333 HPAG CH

TAIWAN
Hewilett-Packard Taiwan Ltd.

8th Floor, Hewlett-Packard Building

337 Fu Hsing North Road
TAIPEI

Tel: (02) 712-0404

Telex: 24439 HEWPACK

Cable:HEWPACK Talpei

TURKEY

Teknim Company Ltd.
Iran Caddesi No. 7
Karaklidere

ANKARA

Tel: 275800

Telex: 42155 TKNM TR

UNITED KINGDOM
ENGLAND
Hewlett-Packard Ltd.
Heathside Park Roed
Cheadle Heath
STOCKPORT

Cheshire

SK3 ORB

Tel: 061-428-0828
Telex: 668068

Hewlett-Packard Ltd.
King Street Lane
Winnersh, WOKINGHAM
Berkshire RG11 5AR
Tel: 0734 784774
Telex: 847178

SCOTLAND

Hewlett-Packard Ltd,
SOUTH QUEENSFERRY
West Lothian, EH30 9TG

Hewlett-Packard Singapore (Sales) Tel: 031331 1188

Pte. Ltd.

#08-00 Inchcape House
450-2 Alexandra Road
Alexandra P.0. Box 58
8INGAPORE, 9115

Tel: 4731788

Telex: 34209 HPSGSO RS
Cable: HEWPACK, Singapore

SOUTH AFRICA
Hewlett-Packard So Africa (Pty.) Ltd.
9 Eastern Service Road

Eastgate Ext. 3

SANDTON 2144

Tel: 802-5111, 802-5125

Telex: 4-20877 SA

Cabie: HEWPACK Johannesburg

Telex: 72682
UNITED STATES

Alabama
Hewlett-Packard Co.

420 Wynn Drive
HUNTSVILLE, AL 35805

Tel: (205) 830-2000
Arizona
Hewlett-Packard Co.

8080 Pointe Parkway Wast
PHOENIX, AZ 85044

Tel: (602) 273-8000

Calitornia
Hewlett-Packard Co.
1421 S. Manhattan Av.
FULLERTON, CA 82631
Tel: (714) 999-6700

www.valuetronics.com

.| SALES & SUPPORT OFFICES

Arranged alphabetically by country
ta

Hewlett-Packard Co.

5651 West Manchester Ave.
LOS ANGELES, CA 90045
Tel: (213) 337-8000

Telex: 910-325-6608

Hewilett-Packard Co.
9606 Aero Drive
SANDIEGO, CA 92123
Tel: (619) 279-3200

Hewlett-Packard Co.
3003 Scott Boulevard
SANTA CLARA, CA 95054
Tel: (408) 988-7000
Telex: 910-338-0586

Colorado
Hewilett-Packard Co.

24 Inverness Place, East
ENGLEWOOD, CO 80112
Tel: (303) 649-5000

Connecticut
Hewlett-Packard Co.

47 Barnes Industrial Road South
WALLINGFORD, CT 06492

Tel: (203) 265-7801

Florida

Hewlett-Packard Co.

2901 N.W. 62nd Street

FORT LAUDERDALE, FL 33309
Tel: (305) 973-2600

Hewlett-Packard Co.
6177 Lake Ellenor Drive
QRLANDO, FL 32809
Tel: {305) 859-2900
Georgia
Hewlett-Packard Co.
2000 South Park Place
ATLANTA, GA 30339
Tel: (404) 955-1500
Telox: 810-766-4890

llinois
Hewlett-Packard Co.
5201 Tollview Drive
ROLLING MEADOWS, IL 60008
Tel: (312) 255-9800
Telex: 910-687-1066
Indiana
Hewlett-Packard Co.
11911 N. Meridian St.
CARMEL, IN 46032
Tel: (317) 844-4100

Louisiana
Hewlett-Packard Co.
160 James Drive East
$T. ROSE, LA 70087
P.O. Box 1449
KENNER, LA 70063
Tel: (504) 467-4 100

Maryland
Hewlett-Packard Co.
3701 Koppers Street
BALTIMORE, MD 21227
Tel: (301) 644-5800
Telex: 710-862-1943

Hewlett-Packard Co.
2 Choke Cherry Road
ROCKVILLE, MD 20850
Tel: (301) 948-6370

Massachusetts
Hewiett-Packard Co.
1775 Minuteman Road
ANDOVER, MA 01810
Tel: (617) 682-1500

Michigan

Hewlett-Packard Co.

39550 Orchard Hill Place Drive
NOV!, Mi 48050

Tel: (313) 349-9200
Minnesota
Hewlett-Packard Co.

2025 W. Larpenteur Ave.

ST. PAUL, MN 55113

Tel: (612) 644-1100
Missouri

Hewlett-Packard Co.

1001 €. 101st Terrace Suite 120
KANSAS CITY, MO 64131-3368
Tel: (816) 941-0411

Hewlett-Packard Co.
13001 Hollenberg Drive
BRIDGETON, MO 63044
Tel: (314) 344-5100
New Jersey
Hewlett-Packard Co.
120 W. Century Road
PARAMUS, NJ 07653
Tel: (201) 265-5000

New Mexico
Hewlett-Packard Co.
7801 Jefferson N.E.
ALBUGUERQUE, NM 87109
Tel: (505) 823-6100

New York
Hewlett-Packard Co.
9600 Main Street
CLARENCE, NY 14031
Tel: (716) 759-8621

Hewlett-Packard Co.
7641 Henry Clay Bivd.
UVERPOOL, NY 13088
Tek: (315) 451-1820

Hewlett-Packard Co.

3 Crossways Park West
WOODBURY, NY 11797
Tel: (516) 682-7800

North Carolina
Hewlett-Packard Co.
5605 Roanne Way
GREENSBORO, NC 27420
Tel: (919) 852-1800

Ohio
Hewlstt-Packard Co.
15885 Sprague Road
CLEVELAND, OH 44136
Tel: (216) 243-7300

Hewlett-Packard Co.
9080 Springboro Pike
MIAMISBURG, OH 45342
Tel: (513) 433-2223

Hewlett-Packard Co.
675 Brooksedge Bivd.
WESTERYILLE, OH 43081
Tel: (614) 891-3344

Oklahoma
Hewlett-Packard Co.

3525 N.W. 56th St.

Suite C-100

OKLAHOMA CITY, OK 73112
Tel: (405) 946-9499

Oregon
Hewlett-Packard Co.
9255 S. W. Pioneer Count
WILSONVILLE, OR 97070
Tel: (503) 682-8000

Pennsylvania

Hewlett-Packard Co.
111 Zeta Drive
PITTSBURGH, PA 15238
Tel: (412) 782-0400

Hewlett-Packard Co.
2750 Monroe Boulevard
VALLEY FORGE, PA 19482
Tel: (215) 666-9000

Texas
Hewlett-Packard Co.
1826-P Kramer Lane
AUSTIN, TX 78758
Tel: (512) 835-6771

Hewlett-Packard Co.
10535 Harwin Drive
HOUSTON, TX 77036
Tel: {713) 776-6400

Hewlett-Packard Co.
930 E. Campbell Rd.
RICHARDSON, TX 75081
Tel: (214) 231-6101

Hewlett-Packard Co.

1020 Central Parkway South
SAN ANTONIO, TX 78232

Tel: (512) 494-9336

Utah

Hewlett-Packard Co.
3530 W. 2100 South St.
SALT LAKE CITY, UT 84119
Tel: (801) 974-1700
Virginia
Hewiett-Packard Co.
4305 Cox Road

GLEN ALLEN, VA 23060
Tel: (804) 747-7750

Washington
Hewlett-Packard Co.
15815 S.E. 37th Street
BELLEVUE, WA 98006
Tel: (206) 643-4000

Wisconsin
Hewlett-Packard Co.
275 N. Corporate Dr.
BROOKFIELD, Wi 53005
Tel: (414) 794-8800

VENEZUELA

Hewlett-Packard de Venezuela C.A.
3A Transversal Los Ruices Norte
Edificio Segre 2 & 3

Apartado 50933

CARACAS 1050

Tel: (582) 239-4133

Telex: 251046 HEWPACK

YUGOSLAVIA
Do Hermes

General Zdanova 4
YU-11000 BEOGRAD
Tel: (011) 342 641
Telex: 11433



