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Herstellerbescheinigung

Hiermit wird bescheinigt, da;ﬁ das Ger§y/System HP 3852A
in Ubersinstimmung mit den Besﬂmmung@n von Postvertfiigung 1046/84 funkentstlrt ist.

Der Deutschen Bundespost wurde das inverkehrbringen dieses Ger8tes/Systems angezeigt und
die Berechtigung zur Uberpritfung der Serle auf Einhaltung der Bestimmungen eingerdumt.

Zusatzinformation fur Mas- und Testperite

Werden Maf- und Testgerfite mit ungeschirmiten Kabeln und/oder in offenen Mefeauibauten
varwendet, so ist vom Betreiber sicherzustellen, daf die Funk-Entstrbestimmungen unter
Betriebsbedingungen an seiner Grundsilloksgrenze eingehalien werdsn,

Manufacturer's declaration

This i to certify that the equipment HP 38524

is in aceordance with the Radio Interference Reguirements of Directive FTZ 10486/84. The Ger-
man Bundespost wasg notified that this squipment was put into circulation, th@ right to check
the series for complience with the requirements was granted.

Additional information for Yest- and Measurement Eguipment

If Test- and Measuremsent Equipment is operated with unscreenad cables andfor used for
messurements on open set-ups, the user has (o assure that under operating conditions the Radio
interference Limits are still met at the border of his premises.

NOTICE
The information contained in this document is subject to change withour notice.

HEWLETT-PACKARD MAKES NO WARRANTY OF ANY KIND WITH REGARD TO THIS MATERIAL, IN-
CLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS
FOR A PARTICULAR PURPOSE. Hewlett-Packard shall not be Habie for errors contained herein or for incidental
or consequential damages in connection with the furnishing, performance or use of this material.

Hewlett-Packard assumes no responsibility for the use or reliability of its software on equipment that is not furnished
by Hewlett-Packard,

This document contains proprictary information which is protected by copyright. Al rights are reserved. No part of
this document may be photocopied, reproduced or translated {o ancther language witheut the prior written consent
of Hewlett-Packard Company.

Copyright © 1983 by HEWLETT-PACKARD COMPANY
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CERTIFICATHON

Hewlett-Packard Company certifies thal this product mer its published specifications at the time of shipment from
the factory, Hewlelt-Packard further certifies that its calibration measurements are traceable to the Unired Stares Na-
tienal Bureau of Standards, 1o the exient allowed by the Bureau's calibration facility, and to the celibration facilities
of other International Standards Organization members,

WARRANTY
This Hewlelt-Packard mstrument product is warranted against defects in materials and workmanship for a period
of one year from date of shipment, During the warranty period, Hewlett-Packard Company will, at its option, either
repair or replace products which prove to be defective.
For warranty service or repair, this product must be returned to a service facility designated by -hip-. Buyer shall prepay
shipping charges to -hp- and -hp- shall pay shipping charges to return the product 1o Buver. However, Buyver shall
pay all shipping charges, duties, and taxes for producis returned to -hp- from another country.

Duration and conditions of warranty for this instniiment may be superceded when the instrument is integrated into
(becomes a part of) other -hp- instrument products.

Hewleti-Packard warrants that its software and firmware designated by ~hp- for use with an instrument will execute
its programming instructions when properly installed on that instrument. Hewlett-Packard does not warrant that the
operation of the instrumeni, or sofiware, or firmware will be unianterruptad or error free.

LIMITATION OF WARRANTY
The foregoing warranty shall not apply to defects resulting from improper or inadeguate maintenance by Buver, Buyer-
supplied software or interfacing, unauthorized medification or misuse, operation outside of the environmental specifica-
tions for the product, or improper site preparation or maintenarice,

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

EXCLUSIVE REMEIMES
THE REMEDIES PROVIDED HEREIN ARE BUYER'S SOLE AND EXCLUSIVE REMEDIES, HEWLETT-
PACKARD SHALL NOT BE LIABLE FOR ANY DIRECT, INDIRECT, SPECIAL, INCIDENTAL, OR CONSE-
QUENTIAL DAMAGES, WHETHER BASED ON CONTRACT, TORT, OR ANY OTHER LEGAL THEORY.
ASSISTANCE

Product maintenance agreements and oiher customer assistunce agreements are available for Hewlett-Packard producis.

For gny assisiance, contact vour nearest Hewleii-Packard Saies and Service Office. Addresses are provided af ihe back
af this manual,
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SAFETY SUMMARY

The fellowing genaral safety precautions must be ohserved during all phases of operatiar, servies, and repair of this Ingtrument.
Faiisre te comply with these precautisns or with specific warsings slsewhers in this manual violates safety standards of design,
manufacture, and intended use of tha instrument. Hewlett-Packard Company assumes ne liability far the customer's failure
te comply with these requirements. '

GROUND THE IBSTRUMENT

To minimize shock hazard, the instrument chassis and cabinet must be connectad to an elactrical ground.

D3¢ MOT GPERATE IN AN EXPLOSIVE ATMOSPHERE

Oo not operate the instrument in the presence of flammable gases or fumes. Qperation of any slactrizal
instrument in such an environment constitutes a definite safety hazard.

KEEP AWAY FROM LIVE CIRCUITS

Operating persennel must not remove instrument covers, Component replacement and internal adjustments
must be made by gualified maintenance personnsl. Under certain conditions, dangerous voltages may ex-
ist even with the instrument switched off. To avold injuries, always disconnect input voltages and discharge
circuits before touching them,

DO MOT SERVICE OR ADJUST ALONE

Do not attempt internal service or adjustrent unjess another person, capable of rendering first aid and
rasuscitation, is present.

BO BOT SUBSTITUTE PARTS OR MODIFY IHSTRUMENT

Because of the danger of introducing additional hazards, do not install substitute parts or perform any
unautharized modification to the instrument, Return the instrument to a Mewlett-Packard Sales and Ser-
vice Office for service and repair 1o ensure that safety features are maintained.

DO NOT DPERATE A DAMIAGED INSTRUMERT

Whenever it is possible that the safety protection features built into this instrument have been impaired,
either through physical damage, excessive moisture, or any other reason, REMOVE POWER and do not
use the instrument until safe operation can be verified by service-trained personnel, If necessary, retwrn
the instrument to a Hewleti-Packard Sales and Service Office for service and repair 1o ensure that safety
features are maintained.
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perating and Safety Symbols

Svmbols Used On Producis And In Manuals

AC line voltage input receptacle.

Instruction manual symbol affixed to product. Warne and cautions the user
to refer to respective instruction manual procedures to avoid personal
injury or possible damage to the product.

Indicates dangerous voltage —terminals connected to interior voltage
exceeding 1000 voits.

Protective conductor terminal. Indicates the field wiring terminal thaf must
be connected to earth ground before operating equipment — protects against
electrical shock in case of faulf.

Clean ground (low-noise). Indicates terminal that must be connected to
earth ground before operating equipment ~ for single common connections
and protection against electrical shock in case of fault.

Frame or chassis ground. Indicates equipment chassis ground
terminal — normally connects to equipment frame and all metal parts.

Affixed to product containing static sensitive devices - use anti-static
handling procedures to prevent electrostatic discharge damage to
COMpPORNEnts.

HOTE
Calls aftention to a precedure, pructice, or condition that requires special
attention by the reader,

CAUTION
Calls atrention fo a procedure, practice, or condition that could possibly
cause damage to equipment or permaneni loss of data.

WARMING
Calls gtrention 16 o procedure, practice, or condition that could possibly
cause bodily injury or death.
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WARNING, CAUTION, and NOTE Symbeols

Some labels on the HP 3832A, HP 3853A, and plug-in accessories include an international
warning symbol (iriangle with subscripted number) which refers the reader to the manuals for
further information. This table shows the warning symbois used for the HP 38352A/3833A and
plug-in accessories, Refer to the manual set for specific information on WARNINGS,
CALUTIONS, or NOTES referenced with a warning symbol.

HE 38524 WARNING, CAUTION, and NOTE Symbels

Symbel ieaning Location
) Shack hazard originating . Analog Extender Connector
/‘\ culiside the instrument on Power Supply Modules
; § N {Hleld wiring)

. Terminal modules on plug-in

accessories

. Component module covers

on plug-in accessories

Treat all channels as
“one circuit” for safety
DUIDDSES.

. insids terminal modules

on plug-in accessoriss

. Mstal cover on componrent

modules of plug-in
aceassonies

Maximum number of certain
plug-in accessories to be
instalied intc an HP 38824
or BP 3853A.

. HP a4701A, BP 44702478,

HP 44727 AIBIC plugein
accessories

If High-8psed FET muiti-
pexers are used with the
HP 44702418, ribbon cabie
may be connected,

CHP 447114, 447124, 447134

{referenced on HP 44702A
and HP 447028)

vii






i

N

B

P

TABLE OF CONTENTS

CHAPTER | - INTRODUCTION

Manual Contents. .. ... i i i-1
Multiplexer Descriptions.. ... ... . ... .........1-2
Muliplexer Funetions........... ... ........ 14

&

Getting Started. ... .o 0 i I-6
Define Your Application. ... .. ... ... .. ... 1-6
Configure the Multiplexer. ... . ... L. -6
Program the Multiplexer. . ... ... ... . .. .. -6

Chapter 2 - CONFIGURING THE HP 44703A/44705H

Configuration Overview. ... .. o i 2-1
Warnings and Cautlons. ... ... .. .. 02
Block Diagram Description........ ... ....... 2-4

Terminal Module Configuration., ... ... .. ... ... ey
isolation Jumper. .. ... o oo 2-7
Low-Pass Filters. ... ..., ... .. ... ... ... ... 2-8
ATENUATOIS. . o o e e e 2-8
Currens Sensing. .. ... . o 2-8

Field Wiring Connections. . ... .o 2-8
Terminal Module Connections. ..............2-12
Voltage Measurements Connections. . ... .. .. 2-13
Resistance Measurements Connections.. ... .. 2-14

2-Wire Ohms Connections. ......... . covnn. 2-14
4-Wire Ohms Connections. ................ 2-17

Temperature Measurements Connecfions. .. .. ... 2-19
RTD Connections. .. ..o iineiiinanns 2-19
Thermistor CoOnnections. . ... v nen.. .. 2-19

Instaltation/Checkout......... ... .. 0. 2-2
Check Accessorv IEF. . ... ... .. . .. ... 2-20
Verify Wiring Connections. . ............ ..., 2-21
Read Channel State. ... .. ... ... ......... 2-21

Chapter 3 - CONFIGURING THE HP 44706A

Configuration Overview. ... ... .. .. ... 34
Warnings and Cautions., . ........ ... . ... .....3-1
Block Diagram Description. .. ... . ... ... 3-2

Field Wiring Connections...................... 35
Terminal Module Connections................ 35
Voltage Measurements Connections. . ......... 36
Resistance Measurements Connections. . .......3-

Installation/Checkout. ... ... ... ... . 0. .. ... 311
Check Accessory ID. ... oo oo o 0 30
Verify Wiring Connections. . ................ 312

‘Read Channel State. ... ... . oo 312



TABLY, OF CONTENTS (Cont’d)

Chapter 4 - CONFIGURING THE HP 44708A/44708H

Configuration Overview. .. ... .. v iiiir e, 4-1
Warnings and Cautlons. .. ...... ... ... ..... 4-1
Block Ddagram Description. .. ooy 4-4

Terminal Module Configuration....... ... ... .. 4.7
Isolavion Jumper.. . .. . e 4-7
Low-Pass Filters.. .. ... ... ... . ... ... .... 4-8
ATENUAID S . e it e 4-14
Current Sensing...... ... o oL 4.11

Field Wiring Connections. ........ovnnrann 4-13
Terminal Module Connections............... 4-13
Voltage Measurements Connections.......... A4-14
Resistance Measurements Connections. . .... .. 4-15
Thermocouple Connections. .. o.............. 4-18

Instaliation/Checkout.. ... ... ... ... ... ....... 4-20
Check Accessory ID. ..o o cii e, 4-20
Verify Wiring Connections. ............... .. -21
Read Channel State........................ 4.21

Chapter 5 - PROGRAMMING THE MULTIPLEXERS

Programming Overview........ ... ... .......51
Chapter Contents. ... v i o 51
Command Summary......... ... i 5-2
Program Titles. .. o i i i i 5-2

Voltage Measurements. ... . . i, 5-3

Current Measurements. .......... ... . .. .. ....57

Resistance Megsurements. . .....................58
2-Wire Ohms Measurements. .. ............... 5-6
4-Wire Ohms Measurements, ... ........... 3-11

Temperature Measurements, . ... ... . n.. . 5012
RTD Measurements. ... 5-12
Thermistor Measuremenis. ... .. ..o innsn 5-13
Thermocouple Measurements, .. ............. 3-14

IdeX e e s I-1




Chapter 1
Introduction



Contents

Manual CoOmenis, ... . . o e

Multiplexer Descriptions. ... oo Lo -2
Multiplexer Functions.. ... .. .. ... .. 1-4
Cietting Started. . ... L e G
Define Your Application.......... ... .. ..... i-6
Configure the Multiplexer. ... ... ... .. -6

Program the Multiplexer. ... ... .o o L 16



Chapter 1
Introduction

Manual @@ﬁi%ﬁ?ﬁ

This manual shows how to configure and program five HP 2852A
accessory relay multiplexers:

o HP 44705A 20-Channel Relay Multipiexer

* HP 44705H 20-Channel High-Voltage Relay Multiplexer

s HP 44706A 60-Channel Single-Ended Relay Multiplexer

¢ HP 44708A 20-Channel Relay Multiplexer/Thermocouple
Compensation

* HP 44708H 20-Channel High-Voltage Relay Multiplexer/Thermocouple
Compensation.

" In this manual, each muitiplexer is referred to by its product number
(HP 44705A, HP 44708H, etc). Refer to the HP 3852A Mainframe
Configuration and Programming Manual for additional information on the
accessories, The manual has five chapters: Introduction, Counfiguring the
HP 44703A/44705H, Configuring the HP 44706A, Configuring the HP
447084 /44708H, and Programming the Multiplexers.

¢ Infroduction contains a manual overview, summarizes multiplexer
descriptions and functions, and shows suggesied steps to get started.

¢ Configuring the HP 44705A/44705H contains a block diagram
description of the HP 44705A and HP 44703H multiplexers, shows how to
hardware configure terminal modules, and shows how to connect field
wiring to the terminal modules.

s Coafiguring the HP 44706A contains a block diagram description of the
HP 44706A multplexer and shows how to connect field wiring to the
terminal module.

» Configuring the HP 44708A/44768H contains a block diagram .
description of the HP 44708A and HP 44708H multiplexers, shows how 1o
hbardware configure terminal modules, and shows how to connect field
wiring to the terminal modules.

¢ Programming the Multinlexers shows how to program the accessories for
voltage, current, resistance, and temperature measurements, as applicable to
the accessory.

Introdustion  1-1
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uitipiexer Descriptions

Intraduction

The multiplexer accessories are used to switch (multiplex) signals from up
to 20 inputs (HP 44705A/447053H /44708A /44 708H) or up to 60 inputs
{HP 447064 only) to the analog backplane bus for measurements by

HP 18524 voltmeter accessories or by external volimeters. A description of
gach muliiplexer follows,

HP 4470584 20-Channel Relay Multiplexer

The HP 44705A is an analog sfgnal multiplexer used to switch (multiplex}
signals from up to 20 inputs for measurement by HP 3852A volimeter
accessories or by external volimeters. This accessory provides switching
capability for up o 20 inputs at switching rates up to 450 channels/second
using HP 38324 voltmeters. The accessory can switch signals up to

170 ¥VDC or 120 VAC rms (170 V peak).

The HP 44705A consists of a component module and a 20-channel terminat
module. Field wiring from user sources {such as voliage sources) is
connected to the terminal module and signals are sent to the switches on
the component module. Each channe! on the HP 447054 can be
independentiy configured to allow mubtiple functions 1o be measured using
the same accessory.

HP 44705H 20-Channel High Voltage Relay Mulliplexer

The HP 44705H is an analog signal multiplexer used to switch {multiplex)
signals from up to 20 inputs for measurement by HP 3852A voltmeter
accessories or by external volimeters, This accessory provides switching
capability for up to 20 inputs at scanning speeds up to 250 channels/second
using HP 3832A volumeters. The accessory can switch signals up to

200 VOC or 250 VAC rms (354V peak).

The HP 44705H consists of a component module (the same as the

HP 44705A component module but with high-voliage relays added) and a
20-channel terminal module (the same as the HP 44705A terminal moduie).
Fleld wiring from user sources (such as voltage sources) is connected to the
terminal moduie and signals are sent to the switches on the component
moduie. Bach channe!l on the HP 44705H can be independently configured
to allow multiple functions to be measured using the same accessory,



HMP 447064 60-Channel Relay Multiplexsr

The HP 447064 is an analog signal multiplexer used to switch Gnultiplex)
signals from up to 60 single-ended inputs for measurement by HP 38524
voltmeter accessories or by external voltmeters. This accessory provides
switching capability for up to 60 single-ended inputs ai swiiching rates up
to 450 channels/second using HP 3852A voltmeters. The accessory can
switch signals up to 42 VI or 30 VAC rms (42V peak).

The HP 447064 consists of a component module and a 60-channel terminal
module, Field wiring from user sources (such as voltage sources) is
connecied to the terminal module and signals gre sent to the switches on
the component module. Each channel on the HP 44706A can be
independentiy configured 1o allow muliiple functicns to be measured using
the same accessory,

HMP 447084 20-Channel Relay Multiplexet/TC

The HP 44708A i an analog signal multiplexer used (o switch {(multiplex)
signals from up to 20 inputs for measurement by HP 3%52A voltmeter
accessories or by external voltmeters, This accessory provides swiiching
capability for up to 20 inputs at switching rates up to 430 channels/second
using HP 38352A voltmeters, The accessory can switch signals up to

170 VIDC or 120 VAL rms (170V peak),

The HP 44708A consists of a component module and 2 20-channel terminal
module. The HP 44708A uses the same component module as the

HP 44705A. A special isothermal connector block on the terminal module
provides the reference junction for thermocouple measuremenis. A
thermistor mounted on the isothermal connector block is used to measure
the isothermal block reference temperature. The HP 38524 uses software
compensation to automaltically compensate for the reference temperature
when making thermocouple measurements.

Field wiring from user sources (such as voltage sources) 15 connected to the
terminal module and signals are sent to the switches on the component
module. Each channel on the HP 44708A can be independently configured
1o aliow multiple functions to be measured using the same accessory.

Introguction 1.3
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HP 44708H 20-Channel High-Voltags Relay Multinlexer/TC

The HP 44708H is an analog signal multiplexer used to switch (multiplex)
signals from up to 20 inputs for measurement by HP 3852A voltmeter
accessories or by external voltmeters, This accessory provides switching
capability for up to 20 inpuis at swilching rates up to 250 channels/second
using HP 3852A voltmeters. The accessory can switch signals up to

200 VDC or 250 VAC rm’ (354V peak).

The HP 44708H consists of a component module and a 20-channel terminal
module. The HP 44708H uses the same component module as the

HP 44705H. A special isothermal connector block on the terminal module
provides the reference junction for thermocounple measuremenis, A
thermistor mounted on the isothermal connector block is used to measare
the isothermal block reference temperature. The HP 38524 uses software
compensation to automatically compensate for the reference temperature
when making thermocouplie measurements,

Field wiring from user sources {such as voltage sources) is connected to the
terminal module and signals are sent to the swiiches on the component
module. Each channel on the HP 44708H can be independently configured
to allow multipie functions fo be measured using the same accessory.

ultiplexer Functions

Introduction

The multiplexer accessories can be used to switch signals for four
measurement functions: voltage, current, resistance, or temperature. Fach
channel can be independently configured to allow multiple functions to be
measured using the same accessory, Table 1-1 summarizes recommended
measurement functions for the five multipiexers.



Table 1-1. Primary Multiplerer Measurements/Applications

Recommended Primary
Muliiplexer Measurements Appiications
HP 447084 L ACIDC Voitage [1] . Guarded measuremants
CAGIDC Current 123 . Up o 20 inputs
. 2Wire Ghms CLip to 450 channelsisas
. A-Wire Qhms . Max input 176 VDRC or 120 VAC
. RTDs [3 rms (170 Y peak)
. Thermistors [4]
HP 44705H L AGIDC Voliage [1] . Guarded measuremants
L AGIDEC Cuarrent [2) L Up w 20 inputs
. 2-Wire Chms . Up to 250 channels/sec
 4-Wire Ghims . Max input 200 VOO or 250 VAC
CRTDs 8 rms {354 V peak)
. Thermistors {4}
HP 2470684 L ACIDC Veoitage 1) . Single-ended measurements
. 2Wire Onhims [5] Lo o 80 inputs

. Up to 450 channeisisec
. Max input 42 VRO or 30 VAG
rms (42 ¥ peak)

HP 447084 1 . ACHIC VYoltage [1] . Thermogouple measurements
CACIDC Current (23 . Up to 20 inputs
. 2-Wire Ohms [51 . Up fo 480 channeisfssec
CThermocaounies (6] . Max input 170 VDG or 120 VAC

Fms (P70 VY peak)

HEP 44708H L ACHIC Voliage [} . Thermoecoouple measurements
L ACIDGC Current [2] . Up 1o 20 inputs
. 24Wire Ohmeg {5 L Up 1o 250 channsls/sec
. Thermocouples [8] . Max input 200 VIO or 250 VAG

rms {354 V paak)

Notes:

11
Py

Witn HP 447024/8 High-Speed Volimeter, can only make DO vollage
measurements.

. Reguires instailation of resistor on terminal module. With

HP 447G2A18 High-Speed Voltmeater, can oniy make DO current
measurements.

= d.wire ohms measurement method recommended, HP 38524

supports Typs 85 (o = 0.00385 0/ C) and Type 82
(o = 0.003916 W@/ °C) RTDs.

4-wire ohms measurement method recommended. HP 38524
supports Type 2882 (2252 1), 8K (000 0, and 10K (10,000 &)
thermistors.

Due to potential temperatire measyrement errors with 2-wire chms
measurements, RTD and thermisior measurements are not
recommended for the HP 44700A, HP 447084, and HP 44708H
mutiniexers,

HP 3852A conversion pregram applicable only to B, B, J, K, N1i4
(AWG 143, N2B (AWE 28, R, 8, and T types. Other thermocoupies
can be measured with user supplied temparature conversion
DIOGram.

introduction
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Getting Staried

Define Your
Application

Configure the
Muitiplexer

Program the
Multiplexer

16 introduction

To use a muliiplexer accessory for your application, you will need to do
three things:

¢ Define vour application.
& Configure multiplexer.
® Program the muliiplexer.

The first step is to define your application and select the multiplexer for
the requirements of your application. When selecting devices to be
connected, refer to the Specifications appendix in the HP 3852A
Mainframe Configuration and Programming Manual to ensure that the
voltage and current reguirements of vour application are within the
specifications for the accessory.

The next step is to configure the multiplexer for your application. Refer to
Tablie 1-1 for a list of recommended measurements for the accessories.

& 1f you selecied the HP 44705A or HP 44705 muitiplexer, refer to
Chapter 2 - Configuring the HP 44705A/44705H for information on
hardware configuration and connecting field wiring to the ferminal
modules for voltage, current, resistance, and temperature measurements.

# If vou seclected the HP 44706 A multiplexer, refer to Chapter 3 -
Configuring the HP 447064 for information on connecting fleld wiring
to the terminal module for voltage and resistance measurements,

s 1f vou selecied the HP 447084 or HP 44708H multipiexer, refer to
Chapter 4 - Configuring the HP 44708 A /447081 for information oa
hardware configuration and connecting field wiring ¢ the terminal
modules for voltage, current, resistance, and femperature measurements.

When the multipiexer has been configured for vour measurgment, the third
step is to program the accessory for your application. Refer to Chapter 5 -
Programming the Multiplexers to program the accessory for voliage,
current, resistance, or termperature measurements.,




Chapter 2
Configuring the HP 44705A/44705H
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Chapter 2

v /4471

Configuration Overview

Warnings
and
Cautions

This chapter shows how to configure the HP 44705A and HP 44705H
multiplexer accessories. The chapter contains a block diagram description
of the HP 44765A and HP 44705H accessories, shows how to hardware
configure the terminal modules, and shows how 1o connect field wiring to
the terminal modules.

When you have configuréd the multiplexer for your application, refer fo
Chapter 5 - Programming the Multiplexers to program the accessories for
voltage, current, resistance, and temperature measuraments.

This section summarizes the WARNINGS and CAUTIONS which apply to
the HP 44705A and HP 44705H multiplexers. You should review the
WARNINGS and CAUTIONS shown before configuring the multiplexers.

WARNING
SHOCK HAZARD. Only qualified, sérvice-trained personnel who are
aware of the hazards involved should install, remove, or configure arny
accessory, Before touching amny installed accessory, turn off ali power fo the
meainframe, extenders, and 1o all external devices connected to the
mainframe, extenders, or qccessories.

Configuring the HP 44705A/44705H 2.1



WARNIG
POSSIBLE OPERATOR INJURTY. For safely, consider all accessory
channels to be at the highest potential applied (o any chanrel. Under most
conditions of fuilure, the relays on the refay multiplexers will remain in
/-’g\\ whaiever stale the program sets ilem. ’

However, for some equipment fuilures, the relevs may not remain in their

programmed siate. If the relayvs settle in the closed state, the relay contacts
muay weld together and the highest voliage present on any one channel may
be present on all channels. This condilion may cause operator injury if the
termingls are fouched or equipment damage may result.

WARRING
MAXIMUM VOILTAGE LIMITATIONS., The HP 38324 and the
HP 38534 internal analog buses interconnect the mudiiplexer and voltmeier
accessories to form one circuit. To protect against possible personal injury
2 due to equipment jailure or programuming error, limitations are placed on
the potentlals that can appear befween any (wo poinis on the circuit for
berween the circuil gnd chassis),

These limitations are listed for the HP 38324, FP 38334, and oll plug-in
accessories. For any given set of accessories installed in the mainframe or
extender, the maximum potential between any two points is determined by
the accessory with the LOWEST peak voliage limitation, as follows, (If the
gnalog extender cable is NOT connected between the mainframe and the
extenders, each instrument is considered as o separate circuit.}

The maximion nondestructive voliege which can be applied 1o the

FIFP 447054 (s 170 VDC or 120 VAC rms (170 V peak}. The maximum
nondesiructive voltage which can be appiied to the HFP 44705H is 200 VDC
or 250 VAC rms (334 V peak).

Instrument/Accessery Peak Voltage
FP 38524 Maisiframe 350V
HP 38534 Extender 350V
HP 44701 A Integrating Voitmeter 350V
HP 44702478 High-Speed Volimeter 42V
HEP 44705 A708A7174 /184 20-Channel Relay Multiplexers 170 v
HP 44705H/08H 20-Channel High-Voligge Relay Muliiplexers 354 ¥
HP 447064 66-Channel Relay Multiplexer 42 ¥
HP 44709104 /11471247134 FET Multiplexers 42V
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POSSIBLE EQUIPMENT DAMAGE. When malking high-voltage

CAUTION

mieasurements with the HP 447054 or HP 44705H, rthe HP 38524 analog
backplane becomes charged to the voltage on the last channel connecied to

it, Thus, the next channel that is closed may have to absorb all of the

stored energy on the backpione,

If the backpiane is not discharged after making o high-voltage

megsurement, the voliage present on the buckplane must be added 1o the
voltage being switched on the next channel (o determine the tolal relay
contact voltage, See Figure 2-1 for guidelines to maximize relay life and
_ prevent damage to sensitive transducers by high backplane discharge

voltages.

s When messuring high-voitages, conngct the line which has the kighest maximum
absoivte peak voltage of the source (o the BIGH lerminal on the terminal moduls,
Connect the Hine which hag the lowes! absolute peak vollage of lhe scurce to the
LOW terminal on the terminal modote, Connect the guard Bng OGMLY if Righ com-
mon mode noise rejgction is necessary, etherwise, do not connect the guard ine,

LINE WITH MANTIMUM

@ /’ ABSCLUTE PEAK VOLTRGE
| —_—
Gt HTGH 3

il

a <>
ﬁ
bl

\LMINE WITH MINIMUM
BEROLUTE PEMK VOLTHGE

o

GLIRRD

OR

+ Digcharge the HP 38324 apalog backolane to sarth ground threugh 10 K6 resisiors
sonnecied to FIGH, LOW, and GUARD on an unused channal,

TC CUSTOMER
EARTH GROUND 395274 8

Figure 2-1. Discharging the HP 38524 Backplane
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Block
Diagram
Description

CAUTION
STATIC SENSITIVE. Use clean-handling rechniques when handling the
accessory, Do not instail an accessory withou! the mefal covers attached.

The HP 44705A and HP 44705H accessories consist of a 20-channet
terminal module and a component module as shown in Figure 2-2. Field
wiring from your application sensors {such as voltage sources) is connected
to the terminal module and the signals are sent to the swiiches located on
the component module,

.

SOURCE
2

+ ] e

{5 etfrmiree

- “ Jarsd B
7 Sl

-
NET

tema g

E: o
SWITOHLS

=, : H
1U45E i
g
3 -

BANL A
COOMEMON

Figure 2.2. HP 44705A/44705H Block Diagram
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Component Module

The component module consists of 24 switches which are divided into two
categories: bank switches and free switches. Each of the 24 switches
consists of three reed-actuated relays, one each for HIGH, LOW, and
GUARD lines. There are 20 bank switches which are divided into two
groups of 10 channels each: Bank A and Bank B. The channels in Bank A
are numbered O through 9 and the channels in Bank B are numbered 10
through 19.

HOTE

Only one channel per bank can be closed af « time. Closing a second
channel in a bank will open any previeusly closed channel in that bank.

The component module contains two types of tree switches: Source Bug
and Sense Bus. Each of the two banks has one Source Bus tree switch and
one Sense Bus tree switch. The tree switches control signal flow to and
from the HP 38352A backplane and also isolate the bank switches from the
backpiane when they are not in use.

The Sense Bus tree switches provide connections to the backplane to make
voltage measurements. The Source Bus tree switches provide backplane
connections 10 the HP 447014 or HP 44702A/B voltmeter current sources
{+1 and -I) to make resistance measurements.

Five resistors on the component module connect the tree switches to the
HP 3852A backplane to provide current limiting protection for the
component module relays, The resistors do not affect resistance
measuremeitts {2-wire ohms error due to contact and trace resisiance

is <2 ), These resistors can be shorted out, but this will sertously shorten
relay tife if high voltages or currents are switched.

The component module also includes an fsolation Jumper which allows you
to disconnect the tree switches from the HP 3852A backplane for special
signal routing applications. Refer to ““fsolation Jumper’ for details on
seiting the Isclation Jumper.
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Terminat Moduls

The terminal module consists of 20 channels of terminal connectors 1o
connect field wiring and a Bank A COMMON and Bank B COMMON
connection. The Bank A COMMON and Bank B COMMON terminals on
the terminal module can be used to connect an external volimeter or for
diagnostic procedures.

As factory configured, there are three current limiting resistors in series
with the Bank A COMMON terminal and three current limiting resistors in
series with the Bank B COMMON terminal.

Channel Definitions

Table 2-1 shows the channel definitions for the HP 44705A and

HP 44705H accessories. Channels 0 through 19 control the bank switches,
channels 91 and 92 conirol the Sense Bus tres switches, and channels 93
and 94 control the Source Bus tree switches.

When using high-level commands (such as CONFMEAS or MEAS), the
appropriate tree switches and bank switches are automatically closed along
with the measurement chanmel by the command. However, when using low-
level commands such as OPEN and CLOSE, the appropriate bank and tree
switch channels (as defined in Table 2-1) must be specified as well as the
measurement channel

For example. to make voltage measurements on channel 0 using CLGSE,
vou will need 1o close the Bank A Sense Bus tree switch (channel 91) and
the measurement channel {channel 0). Or, 1o make voltage measurements
on channel 19, close Bank B Sense Bus tree switch {channel 92} and the
measurement channel (channel 193,

To make resistance measuremenis with CLOSE, you will need to close hoth
the Sense Bus and Source Bus iree switches and the measurement channel.
For example, to make Z-wire ohms resistance measurements on channel 6,
ciose the Bank A Sense Bus tree switch {channel 91}, the Bank A Source
Bus tree switch {channs! 93) and the measurement channel (channel G).

Table 2-1. MP 447054/44705H Channel Definitions

Channel Definiticns
4-9 Bank A Swiiches
16 - 18 Bank B Switches
a1 Sense Bus Tree Swiich {Bank A)
32 Sense Bus Tree Switch /Bank B)
83 Scource Bus Tree Bwiton {Bank A)
84 Scurce Bus Tree Switch (Bani 8)

26 Configuring the HP 44705A/44T06H



odule Configuration

This section shows how to hardware configure the HP 44705A and

HP 44705H terminal modules. ¥t shows how io set the iselation Jumper,
how to install low-pass filters and attenuators on the terminal module for
input signal conditioning, and how to install resistors on the terminal
module for current sensing applications.

1solation  The tree switches on the HP 44705A or HP 44705H multiplexer can be
ejump@r connected or disconnected from the HP 3852A backplane using the
' Isolation Jumper. Figure 2-3 shows the location of the Isolation humper
{I1} on the component module.

The jumper has an EN {enable) and DIS (disable) position. For normal
operation, the jumper should be in the EN position to connect the tree

switches to the backplane. For special applications which require tree switch

isolation from the backplane, move the jumper to the DIS position,
Factory setting is the EN position.

COMPONEMNT MODULLE

IBSE T 2R

Figure 2-3. HP 447054/44705H isciation Jumper Configuration

Contiguring the HP 44705A/44705H
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Low-Pass Space has been provided on the terminal module for you 1o install low-pass
Filterg filters for input signal conditioning on each channel. Figure 2-4 shows
normal channel confizuration and shows how to install a low.pass flter on
channel 10 of the terminal module. To install the low-pass filter, remove
the jumper (SERIES IM 10) and install your resistor in its place. Then,
install vour capacitor in the SHUNT 10 position as shown,

Attenuators The space for law-pass filters on the terminal module can also be used to
install attenuators fo reduce input signais to a usable level for the
HP 447054 or HP 44705H. Figure 2-5 shows normal channel configuration
and shows how to install an attenuator on channel 0 of the terminal
module. To install the attenuator, remove the jumper (SERIES IM 0} and
install resistor R1 in its place. Then, install resistor R2 in the SHUNT ¢
position as shown. Precision componenis should be used to maintain
HCCUTACY,

Current The HP 44705A or HP 44705H multiplexers use current sensing o make

S@ﬁgiﬁg current measurements. When making a current sensing measurement, the
voliage across a shunt resistor is measured and the current is caleulated by
the controller using the measured voltage and the resistance value of the
shunt. Precision resistors should be used 1o maintain accuracy.

Figure 2-6 shows normal channel configuration and shows how to configure
channel O for current sensing measurements. In Figure 2-6, a 250 1) shunt
resistor (RO} is installed in the shunt position (BANK A SHLUNT 0) for
channel 0 on the terminal module. Note that the SERIES IM jumper (JMO
in this example) MUST be in place on the terminal module for each
channel being used for current measurements,

ring Connections

When the terminal module is configured as required, the next siep 8 to
connect fiekd wiring from your application to the terminals on the terminal
moduie. This section contains example fleld wiring connections to the

HP 44705A or HP 44703H terminal module for voltage, resistance. and
femperature measurements,
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Figure 2-4. HP 44705A/44708H Low-Pass Filter Channe! Configuration
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Figure 2-8. HP 447054/44705H Current Sensing Configuration
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MOTE

For measuremenis using the HP 447024/ B High-Speed Volimeter shicided,
twisted-pair cable is required for connections fo the terminal module.
Shiglded, twisted-pair cable suitable for connections o the HP 447054 or
HP 44705 H multiplexer can be ordered from your nearest Hewleti-Packard
Sales and Supporr Office. Order HP part number 03498-61602 which is a 2
metre shielded, iwisted-pair cable with crimped and heal-shrunk wires
attached to the braided shield at both ends.

Terminal rFigure 27 shows the HP 44705A or HP 44705H terminal module with the
Boaduie cover removed. Each of the 20 channels has a HIGH, LOW, and GUARD
Conneclions terminal. Terminals § through 9 in Bank A are for channels O through 9,
respectively, Terminals O through 9 in Bank B are for channels 10 through
19, respectively.

When connecting field wiring to the terminal module, route the wires under
the strain relief clamp and tighten the clamp screw to reduce the chance of
wires being pulled out of the terminal conneciors. If the clamp screw is
inosened far enough, the strain relief clamp can be rotated to make it
casler to route the wiring,

When connecting components such as resistors, the lead length may be too
short to route through the strain relief clamp. In this case, the components
will have to be stored inside the terminal module. When connecting these
componenis, make sure that no leads are shorted together and bend the
leads to allow the terminal module cover Lo be replaced.
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Figure 2.7. HP 44705A/44706H Terminal Module

V@Etage The HP 44705A or HP 44705H can switch sipnals Tor up to 20 guarded
Measurements (3-wire) DC or AC voltage measurements (DC voltage measurements only
@@ﬂﬂ@@ﬁ@ﬂﬁ for inputs to the HP 44702A/8 High-Speed Volimeter). For guarded
voltage measurements, HIGH, LOW, and GUARD lines are switched on

gach selected channel for maximum common mode noise rejection.

Figure 2-8 shows typical voltage measurement connections to channe! ¢ on
the terminal module, Connect the HI {4} lead from the voltage source to
channe! ¢ HIGH terminal and the LG (—) lead from the veltage source to
the channel ¢ LOW terminal. If a guarded (3-wire) voltage measurement is
being made, connect the shield from the shielded twisted-pair cable to the
channel 0 GUARID terminal.
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Since shielded, twisted-pair cable reduces measurement noise, shielded cable
is required for measurements with the HP #702A/8 voltmeter and is
recommended for measurements with the HP 447014 volimeter. Also, for
the HP 44702A /B volumeter, an external resistor (R} should be connecied
between the source voltage LO and the shield, as shown i Figure 2-8

Resisiante The HP 44705A or HP 44705H accessory can also be used to swirch signals
Mieasuraements for resistance measurements using 2-wire and 4-wire chms measurement

ﬁ@ﬁ ﬁ@ﬁﬁ@ﬁg techniques.

2-Wire Chms In applications where the resistance of the test leads is not critical, the

Connections 2-wire ohms function can be used. Generally, the larger the resistance being
measured, the less you have to be concerned about test lead resistances.
Use the 2-wire ohms function to switch signals for up to 20 resistance
measurements per HP 44705A or HP 44705H accessory.

Figure 2-9 shows typical 2-wire ohms measurement connections for a
resistor {RO) connected to channel O on the terminal module with shielded,
twisted-pair cable, Shielded cable and an external resistor R are required
for inputs to the HP 44702A/B vohumeter. Shiekied cable is highly
recommended for inputs 1o the HP 44701 A voltmeter. In Figure 2-9, note
that one end of the shield lead is connected to the LO side of the resistor
and the other end of the shield lead is connecied to channel 0 GUARD.

For measurements with the HP 44702A/B High-Speed Voltmeter, use e
10 kQ to 100 k. For measurements with the HP 447014 Integrating
Voltmeter, make a direct connection from RO LO to the shield

(e.g., R = {}),

For measurements with the HP 44701 A Integrating Volumeter ONLY, if
shieided cable 13 not used, connect one lead of the resistor to channel 0
HIGH terminal and the other lead of the resistor to channel 0 LOW
terminat, I high common mode noise rejection is reguired, zlso connect a
separate fead from resistor RO LO to the channel & GUARD terminal.
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Notes:

1] = Shieided cable and exiernal resistor R are required for measurements with
the HP 44702A18 High-8peed Volimeler. Shislded cabie is highly
recemmended for measuremenis with the HP 447014 Integrating Yoitmeter

{21 = For measurements with the HP 44702478 High-Speed Voltmeter, use
R = 10 ki to 100 ki, For measurements with the HF 447014 integrating
Yolimeter, make a dirsct connection from V0O LD to the shield (e.g., R = 0L

[3]= For the HP 447014 Integrating Volimeter ONLY, if shislded cable is not used
connect a lead from VO HI {+) to channel 0 HIGH, a lead from VO LO (- 1o
channel 0 LOW, and a isad from VY0 LD o channet 0 GUARD.

Figure 2.8. H¥ 44705A44708H Voltage Connections
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] = Shieided cable and external resisior R are requived for measwrements with
the HP 44702A/8 Migh-Speed Voltmeter. Shieided cable is highly recommend.
ad for measurermenis with the HP 44701A integrating Volimeter.

{2] = For measurements with the HP 44702A/B High-Speed Voltmeter, use
R o= 10 ki to 100 k. For measuremenis with the HP 447014 Integrating
Valtmeter, make 2 direct connection from RO LO o the shisld (g, R = 8.

3] = For the HP 447014 Integrating Yoitmeter ONLY, if shislded cable is not used
connect a separate fead {rom the channel § GUARD terminal o RO LQ.

Figure 2-8. HP 447054/44705H 2-Wire Ohms Connections
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4-Wire Ohms
Connections.

Using 4-wire ochms measurements virtually climinates the error caused by
field wiring lead resistances, With 4-wire ohms, the current through the
unknown resistance remains the same regardless of field wiring lead
resistance and the voltmeter measures only the voltage across the unknown
resistance.

The 4-wire ohms function is essential when highest accuracy is required.
However, since each 4-wire ohms measurement z;ec;ui!'es two channels, a
maximum of ten registance measurements can be made per HP 447054 or
HP 44705H accessory.

Each 4-wire ohms measurement requires two channels, one from Bank A
and one from Bank B. When connecting & resistor to the terminal module
for a 4-wire chms measurement, uge two channels that are separated by ong
decade (g.¢., channels 0 and 10, channels 1 and 1L, etel).

See Figure 2-10 for 4-wire ohms connections of a resistance (R0) connecied
to channel 0 and channel 16 using shielded, twisted-pair cable. (Shiclded
cable is reguired for inputs (o the HP 44702A/B voltmeter and is highly
recommended for inputs 1o the HP 44701 A voltmeter.) Channel 0 is used
as the voltage sense channel and chapnel 10 as the current source channel
for the measurement,
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Shislded cable and external resigior R are requred for measurements with the
HP 44702A/8 High-Speed Volimeter. Shielded cable is highly recommended
for measurements with the HP 44701A Integrating Yoltmeter,

Do NOT connect Source channe! shigld lead to B0 LO as this will reduce the
effective compliance voltage.

For measuremants with the HP 447024/8 High-Speed Volimeter, use
R = 10 k0 to 100 k0. For measurementis with the HP 447014 integrating
Volimeier, make & direct connection from RO LO to the shieid (e.g., R=10).

Eor the HP 447014 Integrating Voltmeter ONLY, if shislded cable is not used
connect a separate iead from the Sense channel GUARD terminal ie R LO.
Do NOT connect a tead from the Source channe! GUARD terminal to RO LO.

RO can be a resistor, an RTD, or a thermistor, The HP 38524 supports Type
85 and 92 RTDs and Type 2252, 5K, and 10X thermistors.

Figure 2-106. HP 447056A/44705H 4Wire Ohms Connections
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Temperature
Measurements
Connections

RTD
Connections

Thermisior
Connaclions

in Figure 2-10, note that one end of the Sense cable (channel () shield lead
is connected to the channel 0 GUARD terminal and the other end of the
shield lead is connected to RO L. However, although one end of the
Source cable (channel 10} shield lead is connegled to channel 10 GUARD,
the other end of the shield lead is not connected to RO LO. Do NOT
connect the Source cable shield lead 1o RO LO, as this wili reduce the
effective compliance vollage.

If you do not use shielded cable, connect channel & HIGH and LOW and
channel 10 HIGH and LOW terminals to the resistor as shown in

Figure 2-10 and connect a separaie lead from the Sense channe! (channel 0}
GUARD terminal to the resistor LO. However, measurement accuracy with
unshielded leads will not be as high as when shielded cable is used, since
unshielded leads do not provide any noise immunity,

(e of the functions of the HP 44703A or HP 44705H multiplexer is to
switch signals for temperature measurements. This section shows how 10
connect RTDs and thermisiors to the terminal module for temperature
measurements,

The resistance temperature detector (RTD) 15 a temperature-sensitive
resistor that is typicallv stable, accurate, and linear. Since each 4-wire
measurement requuires two channels, up to ten RTD measurements can be
made per HP 447054 or HP 44705H accessory. The HP 3832A resistance-
to-{emperature conversions support Type 85 and Type 92 RTDs
{temperature coefficients {ao} of 0.00385 Q/0/°C and (.003916 Q/0/°C,
respectively, and resistance values of 100 @ at 0°C).

Each 4-wire RTD measurement requires iwo channels, one from Bank A
and one from Bank B. When connecting an RTD to the terminal module
for a 4-wire measurerment, use two channels that are separatsed by one
decade {e.g., channels G and 10, channels | and 11, etc.). See Figure 2-10
in “4-Wire ohms Connections” for a typical connection diagram.

Thermistors are capable of detecting small changes in temperature and are
used in applications where the femperature extremes are not too high.
Thermistors are highly dependent upon variables such as thermistor
composition and size. Most thermistors bave negative temperature
coefficients which means that their resistance valves decrease with
increasing temperature.

Since each 4-wire measurement requires two channels, up 10 ten
temperature measurements can be made per accessory. The HP 38524
resistance-to-temperature conversions support Type 2252, 3K, and 10K
thermistors (recistance values at 25°C of 22352 4, 3 k@, and 10 k{2,
respectively).
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Each 4-wire thermistor measurement requires two channels, one from Bank
A and one from Bank B. When connecting a thermistor to the terminal
module for a 4-wire measurement, use two channels that are separated by
one decade {e.g., channels 0 and 10, channels | and 11, et¢.), See Figure
2-14 in *'4-Wire ohms Connections™ for a typical connection diagram,

installation/Checkout

This section shows how o check the accessory identity, how to verify the
field wiring connections, and how to read the state of the channels for an
HP 44705A or FP 447058 multiplexer,

NOTE

The example programs in this manual use ""708° as the HP-IB address for
the HP 38524, Specific sloi and channel numbers are also used. Program
syrtax and date verurn formals apply 1o HP Series 2007300 Controtlers.
Modifv slot and channel numbers as required,

Check  After you have connected field wiring from your application to the
Aggesgggy terminal module, replace the termunal module cover and mstall the
i@ accessory in the desired mainframe or extender slot, Refer to the HP 3852A
Mainframe Configuration and Programming Manual to connect the
terminal module to the component module and 1o install the accessory.

When the accessory is installed, use the II3? command to check the
accessory 1D, At power-on, an HP 44703A or HP 44705H returns 44705A .
An HP 44703A or HP 44705H component module only (no terminai

module attached) returns 447 XXX, (Note that if the terminal module is
removed after power-on, the accessory still returns 447054.)

For example, the following program determines the identity of an accessory
in slot 2 of the mainframe, An HP 447054 or HP 44705H multiplexer in
this slot returns 44703A.

TG OUTPUT 708107 200" 1Query D in mainframe siot 4
20 ENTER 70848 Entar D

30 PRINT A% 1Display 1D

403 END

If the multiplexer does not return 447054 or 44705H be sure vou have
addressed the correct slot and the terminal module g installed. If these are
correct but the correct 1D code is not returned, refer to the HP 38352A
Agsembly Level Service Manual for service procedures.
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Verity
Wiring
Connections

Bead
Channel
State

To verify that vour field wiring has been property connected to the terminal
module, send the MONMEAS (Monitor/Measure) command from the

HP 38324 front panel kevboard or from a controlier. This command can
be used o check DC or AC voltage and 2-wire ohms connections. An
gxample follows.

This program segment uses the MONMEAS command to verify DC voltage
connections on channels 200 through 219 of an HP 44705A or HP 44705H
multiplexer in slot 2 of the mainframe. The CONF command configures
the voltmeter in stot O of the mainframe for DC voltage measurements,

The 20 channeis are to be scanned and measured one at a dme starting
with channel 200. Press the SADV KEY key on the HP 38352A front panel
to advance the scanning to the next channel. When the scan is advanced
past the last channel {channel 219 in this example), scanning will stop and
the last measurement will rernain on the display.

10 QUTPUT 709, 'USE Q7 WUse voltmeter in mainframe slot O

20 QUTPUT 708, CONF DOV Set DC volts function on volimeter
30 CUTPUT 709 'MONMEAS DCV,200-2187 Wonitor/measure ¢h 200 through 218
40 END

The CLOSE? command can be used to determine the state of HP 44705A
or HP 44705H channeis, This command returns one of five numbers as
shown in Table 2-2 for each channel gueried. The number returned
indicates if a channel is open or ¢losed and to which bus (Sense, Source, or
both) the channel i3 connected.
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Table 2-2. Valuss Returned by CLOSE?

Data Channe! :
Returned State
G Channei Open
1 Channel Glosed - not connected {o Bus
2 Channe| Closed - connectad to Sanss Bus
3 Channel Closed - connecigd to Source Bus
4 Channe! Ciosad - connectied to both Buses

Example: Reading Channel Siate

This program uses the CLOSE? command to check the state of channels
200 through 204 on an HP 44705A or HP 447051 in slot 2 of the
mainframe. The RST (reset} command resets the multiplexer to its power-
on state with all channels open. The CLOSE command closes channel 203
and the Bank A Sense Bus tree switch (channel 2813, The OPEN command
opens the channel and disconnects it from the backplane,

10 DUTPUT 708;RST 2007 I0pen ali chs

20 INTEGER State(0:4) Hefine controfier array

30 GUTPUT 709,7CLOSE 2032817 Close ch 2038 and Sanse Bus tree sw
40 QUTPUT 709,'CLOSE? 200-204"  1Cuery state of chs 200 through 204
50 ENTER 709:5tatel*) Enter state

80 PRINT Statef™) Display s1ate

70 QUTPUT 709;"QPEN 203,291 i0pen ch 263 and Senss Bus tres sw
B0 END

For this exampie, since channel 203 was the only channel closed and was
connected 1o the Sense Bus tree switch, a typical return is:
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Chapter 3

nfiguring the

verview

This chapier shows how to configure the HP 44706A multiplexer accessory.
It contains a block diagram description of the HP 44706A accessory,
information on hardware configuring the terminal module, and information
on connecting field wiring to the terminal module,

Configuration

When vou have configured the accessory for vour application, refer o
Chapter 5 - Programming the Multiplexers to program the accessory for
voltage and 2-wire oluns resistance measurements.

Wﬁ?ﬁ%ﬁg% This section contains WARNINGS and CAUTIONS applicable to the
angd HP 44706A multiplexer. You should review the WARNINGS and
C&ijﬁﬁﬁﬁ CAUTIONS shown before configuring the multiplexer,

WARNING
SHOCK HAZARD. Only gqualified, service-trained personne! who are
aware of the hazards involved should Install, remove, or canfigure any
L agecessory. Before touching any installed accessory, turn off all power to the
mainframe, extenders, and to all external devices connected o the
mainframe, extenders, or aceessories,

WARMING
POSSIBLE OPERATOR INJURY., For safely, consider all accessory
/i\ channels to be ar the highest poiential applied (o any channel. Under most
22 conditions of fuilure, the relays on the relay mudiiplexers will remain in
whatever state the program sets them.

However, for some equipment failures, the relays may not remain in their

programmed state. If the relavs settle in the closed siate, the relay confacts
may weld together and the highest voliage present on any one channel mey
be present on all channels. This condition may cause operator injury if the
rerminals are touched or equipment damage may resuif.
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. WARRING L
MAXIMUM VOLTAGE LIMITATIONS. The HP 38324 and the
//.1\\ N HP 38534 internal analog buses inferconnect the multiplexer and volimeter
TS accessories 1o form one circuit. To profect against possible personal injury
due to equipment failure or programming errer, Himitations are placed on
the potenticls that can appear between any two poinls on the circuit (or
between the circuit and chassis)

These limitations are listed for the HP 38524, HP 38534, and ol plug-in
accessories. For any given set of accessories installed in the mainframe or
extender, rthe maximum potentiol between any iwo polnis Is determined by
the accessory with the LOWEST peak voliage limitation, as shown. (If the
anulog extender cable is NOT connected between the mainframe and the
extenders, each instrument is considered as a separgle circuil.}

The maximum nondestructive voltage which can be applied (o the
HP 447004 is 42 VDO or 30 VAC rms (42 'V peak).

Instrument/Accessory Pealc Voltage

HP 3832A Mainframe 350V

HP 38534 Extender 350 1

HP 44741 A Iniegraring Volimeter 50V

HP 447024 /8 High-Speed Voitmeter 42V

HE 44705A 708471747184 20-Channel Relay Multiplexers 170V

HEP 44705H /08 20-Channel High-Voliage Relay Multiplexers 354 V

HP 447064 60-Channel Relay Multiplexer 42 7

HP 44 7G09A710A/HIA/12A7134 FET Muliiplexers 2v

CAUTION

STATIC SENSITIVE. Use clean-handling techniques when handling the
accessory. Do not install an accessory without the meigl covers affached,

Block The HP 447064 accessory consists of a 60-channel terminal module and a2
ﬁﬁagg’gm component module as shown io Figure 3-1. Field wiring from your
ﬁ@%ﬁﬁ@ﬁ@ﬂ application sensors (such as voltage sources) s connected to the terminal
medule and the signals are sent to the switches located on the component
modhile,
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Component Module

The component module consists of two types of switches: bank switches
and tree switches, There are 60 bank switches divided into two groups of
30 channels each: Bank A and Bank B. Unlike the guarded multiplexer
accessories, the HP 44706 A switches the HIGH line only. LOW and
GUARD are common to all channels, but are not switched.

NCTE

Only one bank switch can be closed at a time. Closing a second bank
switch will open any previously closed bank switch,

The component module contains two types of tree switches: Source Bus
and Sense Bus. There are three Sense Bus tree switches and one Source Bus
tree switch. The tree switches control signal flow to and from the

HP 3852A backplane and also isolate the bank switches from the backplane
when they are not in use,

The Sense Bus tree switches provide connections to the backplane to make
voltage measurements. The Source Bus tree switches provide backplane
connections to the HP 44701 A or HP 44702A/B volimeter current sources
{+1and —1I) 1o make resistance measurements.

Terminai Module

The terminal module contains 60 terminals te connect field wiring. As
factory configured, there is a 100 Q resistor in series with the LOW
terminai and with the GUARD terminal on the terminal module, Five
100 € resistors on the component module connect the tree switches 1o the
HP 3852A backplane.

Channel Befinitions

Table 3-1 shows the channel definitions far the HP 44705A accessory.
Channels 0 through 39 control the bank switches, When a command is
executed to close a channel, the appropriate Sense Bus tree switches are
also autematically closed. Channe! 91 controls the Source Bus tree swiitch
for all 60 channels.

If vou use high-level commands (such as CONFMEAS and MEAS) 1o
program the accessory, vou need to specify only the measurement channels
since CONFMEAS or MEAS automarically closes the proper channels and
switches for the measurement selected.
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Terminal
Module
Connections

However, if vou use low-level commands such ay CLOSE and OPEN for
measurements, you will need to specify the switches which are to be closed.
For example, to make voltage measurements on channel §, vou will need to
close the measurement channel {channel 0) which also ¢loses the Sense Bus
tree swiich.

To make resistance measurements (2-wire ohms), vou will need to close
both the Sense Bus and Source Bus tree switches and the measurement
channel. For example, to make 2-wire ohras resistance measurements on
channe! 0, close the measurement channel {channe! 0) {which also closes the
Sense Bus tree switch) and the Source Bus tree switch (channet 91).

Table 3-1. HP 447084 Channel Definitions

Channed Dafinitions
0. 58 Bank Switches/8ense Bus Tree Switch
91 Source Bus Tree Switch

iring Connections

This section conrtains example field wiring connections fo the HP 447064
terminal module for voltage and (2-wire ohms) resistance measurements.

NOTE

For measurements using the HP 44702A/B High-Speed Voltmeter shielded,
rwisted-pair cable is required for connection to the rerminal module.
Shieided, twisted-pair cable suitable for connections io the HP 447054 or
HP 44705H multiplexer can be ordered from vour nearest Hewlett-Packard
Sales and Support Office. Order HP part number 03498-61602 which is a 2
metre shielded, twisted-pair cable with crimped and heat-shrunk wires
attached ro the braided shield at both ends.

Figure 3-2 shows the HP 44706A terminal module with the cover removed,
Fach of the 60 channels has 2 HIGOH terminal {(numbered O through 59), a
commeon LOW terminal, and a commoen GUARD terminail.
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When connecting field wiring to the terminal module, route the wires under
the strain relief clamp and tighten the clamp screw to reduce the chance of
wires being pulled out of the terminal connectors. H the clamp screw is
loosened far enough, the strain relief ¢lamp can be rotated 1o make
easier to route the wiring.

When connecting components such as 1'és;isto.rss the lead length may be too
short to route through the strain relef c¢lamp. In this case, the components
will have to be stored inside the rerminal module. When connecting these
components, make sure that no leads are shorted together and bend the
leads 1o allow the terminal module cover to be replaced.
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Figure 3-2. MP 44706A Termina! Module

V@Hﬁg@ The HP 44706A multiplexer can switch signals for up to 60 single-ended
Measuremenis DC or AC voltage measurements (DC voltage measurements only for inputs
H e HP 44702478 High-Speed Veltmeter)., When making single-ended
Connectiong ¢! . & 5 |
voltage measurements, only the HIGH line is switched. LOW and GUARD
are common ¢ each channei but are not swiiched.
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Figure 3-3 shows typical voltage measurement connections to channel § on
the terminal module. Connect the HI (+13 lead from the voltage source-1o
channel 0 HIGH terminal and the LO (- lead from the voltage source 1o
the common LOW terminal. If a guarded (3-wire) voltage measurement is
being made, connect the shield from the shielded, twisted-pair cable to the
common GUARD terminal.

Since shielded, twisted-pair cable reduces measurement noise, shielded cable
is required for measurements with the HP 44702A /8 volimeter and i
highiy recommended for measurements with the HP 44701 A volimeter,
Also, for the HP 447024 /8 voltmeter, an external resistor (R) should be
connected between the source voltage LO and the shield, as shown in
Figure 3-3.

Configuring the HP 4470684 3.7



Notes

i

{31

it SO

Shielded cable and externat resistor R are required for measurgments with
the HP 44702A/8 High-Speed Voltmeter. Shielded cabls is highly
recommended for measurements with the HP 44701A Integrating Voitmeter.

For measurements with the HP 44702A7B High-Spead Voltmeter, use
R = 10 k@ to 100 k. For measurements with the HP 44701A integrating
Volimeter, make a direct connection from V0 LO {o the shield (e.g, R = O}

Far the HP 447G1A integrating Veltmeter ONLY, if shieided cable is not used
connect a lead from V0 HI {+) to channel & HIGH, a Jead fromm VO LO {—} lo
the commen LOW, and g lead from VO LO to the common GUARD.
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Hesistance
Measurements
Connections

The HP 44706A accessory can also be used to switch signals for resistance
measurements using Z-wire ohms measurement techniques. In applications
where the resistance of the test leads is nof critical, the 2-wire ohms
funcrion can be used. Generally, the larger the resistance being measured,
the fess vou have to be concerned about test lead resistances.

Use the 2-wire ohms function to switch signais for up to 60 resistance
measurements per HP 447064 accessory. Figure 3-4 shows typical 2-wire
ohms measurement connections for a resistor (RO) connected to channel §
on the terminal module with shiclded, twisted-pair cable.

Shielded cable is required for inputs to the HP 44702A/8 volimeter and is
highly recommended for inputs 10 the HP 44701A volimeter. In Figure 3-4,
note that one end of the shield lead 18 connected to the LO side of the
resistor and the other end of the shield lead is connected 1o the common
GUARD terminal.

For measurements with the HP 44702A/8 High-Speed Volimeter, use

R o= 10 k@ to 180 k. For measurements with the HP 44701 A Intcgrating
Volimeter, make a direct connection from RO LO to the shield

(e.g., B = 0.

For measurcments with the HP 44701 A Integrating Voltmeter ONLY, if
shielded cable 1s not used connecl one lead of the resisior 1o channel G
HIGH erminal and the other lead of the resistor (o common LOW
terminal, H high common mode noise rejection is required, also connect a
separate lead from resisior RO LO to the common GUARD rerminal.

ROTE
D ro the 100 8 proteciion resistor in series with the LOW ferminagl on the
terminal module, there is a 100 O offset error when making 2-wire ohms
megsurements with the HP 447064, This resistor can be shorted oul, bu!
this will seriously shorten relgy life if high voltages or currenis are
switched,
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Notes:

[1} = Shielded cable and exiernal resistor R are required for measurements with

the HP 447024/8 High-Speed Volimetar. Shielded cable is highly recommand-

ad for measurements with the HP 44701A Integrating Voltmetar.

[2] = For measursments with the HP 44702A/B High-Speed Voltmeter, use
R o= 10 k© to 100 ki For measurements with the HP 447014 integrating
Vohmeter, make a diveci coanection from R0 LO io the shield {eg., R = O}

[31 = For the HF 44701A Integrating Volimeier ONLY, if shieldad cabie is not used
connect a separate lead from the channel & GUARD terminal to RO LO.
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instaliation/Checkout

Check
Accessory
1D

This section shows how to check the accessory identity, how to verify the
field wiring connections, and how to read the state of the channels for an
HP 44706A mualtiplexer,

MOTE

The example programs in this manuel use 7097 gy the HP-IB address for
the HP 38524, Specific siot and channel numbers are also used. Program
syntax and data return formals apply to HFP Serles 200/300 Controflers.
Modify sior and channel numbers as regiiired.

After vou have connected field wiring from vour application to the
terminal module, replace the terminal module cover and install the
accessory i the desired mainframe or extender slot. Refer to the HP 3832A
Mainframe Configuration and Programming Mapual 1o connect the
terminal module fo the component module and to install the accessory.

When the accessory is installed, use the ID7 command to check the
accessory I, At power-on, an HP 44706A returns 447064, An HP 44706A
component module only (ne terminal module attached) returns 447X XX,
(Note that if the terminal module is removed after power-on, the accessory
still returns 44706A )

For example, the following program defermines the identity of an accessory
in slot 2 of the mainframe, An HP 44706A muliiplexer in this slof returns
44706A.

T OUTPUT 708,137 2007 Query D in mainframe slot 4
20 ENTER 70948 iEnter 1D

30 PRINT A% iDisplay D

40 END

If the multipiexer does not return 44706A, be surc you have addressed the
correct slot and the terminal module is installed. If these are correct but the
correct 1D code is not returned, refer to the HP 3852A Assembly Level
Service Manual for service procedures.
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VQH?? To verify that your field wiring has heen properly connected to the terminal
wgggﬂ@ module, send the MOMNMEAS (Monitor/Measure) command from the
i P ? .i- Y < - e [ & [ -. '.-~ > < .1CCl
Connections P 3852A front panel keylioard or from a cgmroi%er This Lgmquza an
ke used to check DC or AC voltage and 2-wire ohms connections. An
example follows,

This program segment uses the MONMEAS command to verify DC voliage
connections on channels 200 through 204 of an HP 44706A multiplexer in
slot 2 of the mainframe. The CONF command configures the voltmeter in
stot 0 of the mainframe for DC voliage measurements.

The § channels are to be scanned and measured one ai a time starting with
channel 200, Press the SADV KEY key on the HP 38352A front panel wo
advance the scanning to the next channel, When the scan is advanced past
the iast channel (channel 204 in this example), scanning will stop and the
last measurement will remain on the dispiay,

10 QUTPUT 708, USE O iUse woltmetsr in mainframe siot 0

20 QUTPUT 708 "CONF DOV tSet DU velis function on volimeter
30 QUTPUT 708 "MONMEAS DCV,200-2047  Menitor/measure ch 200 through 204
40 END

H@&d The CLOSE? command can be used to determine the state of the
Channel HP 44766A channels. This command returns one of five numbers as shown
State in Table 3-2 for each channel queried. The number returned indicates if a
channel 15 oper or closed and to which bus (Sense, Source, or both) the
channel is connected.
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Table 3-2. Vaives Reiurned by CLOSE?

Daia Channei
Retumned State
O Channet Open
1 Channe! Closed (Valig only for Source Bus tree
swileh - channel 81)
2 Channel Cinsad - connecied {0 Sense Hus
4 Ghannet Closed - connecled 1o Sense Bus and
Source Bus

Exampie: Reading Channel State

This program uses the CLOSE? command to check the state of chaunels
200 through 204 of an HP 44706A in slot 2 of the mainframe. The RST
freset) cormmand resets the muliplexer to its power-on state with ail
channels open. The CLOSE command closes channel 203 and the Sense
Bus tree switch, The OPEN command opens the channel and disconnects i
from the backplane.

10 QUTPUT 709, "RET 2007 10pen gl channals

2G INTEGER State {0:4) 1Defing controller array

30 GUTPUT 708;"CLOSE 203" [Close ch 203 and Sense Bus trea sw
4G QUTPUT 709;"CLOSE? 200-204" [Qusry state of chs 200 through 204
B0 ENTER 708 State( ) fEnter state

50 PRINT State!*} iDigplay swate

70 QUTPUT 708" GPEN 2037 IGpen ch 203 and Sense Bus tree sw
80 END

For this example, since channel 203 was the only channel closed, a typical
return is:

6 0o Cc 2z 0
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Chapter &

./ 44T/

This chapter shows how to configure the HP 44708A and HP 44708H
multiplexer accessories. It contains a block diagram description of the
accessories, information on hardware configuring the terminal modules,
and information on connecting field wiring to the terminal modules.

When vou have configured the accessory for your application, refer o
Chapter 5 - Programming the Multiplexers to program the accessories for
voltage, current, 2-wire ohms, and thermocouple measurements.

W@E’E’ﬁﬁ@% This section contains WARNINGS and CAUTIONS applicable to the
aptel  HP 44708A and HP 44708H multiplexers. You should review the
Cautions WARNINGS and CAUTIONS shown before configuring the accessories.

WARNING
AN SHOCK HAZARD. Only gqualified, service-trained personnel who are
L aware of the hazards involved should install, remove, or configure any
accessory, Before touching any installed accessory, turn off all power [0 the
mainframe, extenders, and ro all external devices connected to the
mainframe, extenders, or greessories.

WARRING
POSSIBLE OPERATOR INJURY. For safety, consider all accessory
channels to be at the highest poreniial applied 1o any channel. Under most
7 conditions of failure, the relays on the relay multiplexers will remain in
whatever state the program sets them.

However, for some eguipment failure, the relays may not remain in their
programmed state. If the refays settle in the closed stare, the relay contacts
may weld rogether and the highest voltage present on any onre channel may
he preseni on all channels, This condition may cause operator injury [f the
rerminals are touched or equipment damage may resull.
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WARNING

A MAXIMUM VYOLTAGE LIMITATIONS. The HP 38524 and the
A/ EM:}“ HP 38334 internal analog buses interconnect the multiplexer and voltmeter

o
=,

accessories to form one cireuit. To protect against possible personal Injury
due to equipment fatlure or progranmuming error, limitations are placed on
the potentigls that can appear between any two poiris on the circult {or
befween the circuil and chassisj.

The limitations are listed jfor the HP 38524. HP 38334, and all plug-in
accessories. For any given set of accessories installed in the muainframe or
extender, the maximum poiential between any fwo points is determined by
the gecessory with the LOWEST peak voltage limitation, as follows. (If the
analog extender cable is NOT connected between the mainframe and the
extenders, each instrument is considered us g separate circuli,)

The maximum nondesiructive voltage which can be applied ro the

HP 447084 is 170 VDC or 120 VAC rms (170 V peak). The maximum
nondestructive voltage which can be opplied to the HP 44708F is 250 VDO
or 250 VAC rms (354 V peak).

Instrument / Accessory ~ Peak Voliage
HP 38324 Mainframe 350V
HP 38534 Extender 330V
HP 447014 Inlegrating Volimeter 350V
HP 44702 A /8 High-Speed Voltmerer 42V
HEP 44705 A/08A/174/184 20-Channel Relay Multiplexers 70 ¥V
HP 44705 /08H 20-Channel High-Volicge Relay Mulliplexers 3534V
HP 447004 60-Channel Refay Multiplexer 42V
HP 44708471047/ 11A/ 1247134 FET Multiplexers 42V
CAUTION

POSSIBLE EQUIPMENT DAMAGE. When making high-voltage
measiurements with HP 44705A or HP 44705H, the HP 38524 analog
backplane becomes charged to the voliage on the last channel connected to
it. Thus, the next channel that is closed may have (o absorb all of the
stored energy on the buckplane.

If the boackplone is not discharged after making a high-voltage
measurement, the voltage preseni on the backplane must be added 1o the
voltage being switched on the next channel 1o defermine the total relay
contact voltage. See Figure 4-1 for guidelines to maximize reloy life and
prevent damage to sensitive transducers by high backplane discharge
voltages.
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» Whan measuring nigh-voltages, connect the line which has the highest maximum
ahsolute paak voltage of the source 1o the HIGH terminal on the terminal moduls,
Connect the ling which has the lowest absolute peak voltage of the source to the
LOW terminal on the terminal moduie. Connect the guard line GNLY i high com-
mon mode noise refection is necessary, otherwise, do not connect the guard line.

OR

s Discharge the HP 38524 analog backplane to earth ground through 10 ki) resistors
connectad to HIGH, LOW, and GUARD on an unused ¢hannel,
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Figure 4.1. Discharging the HP 38524 Backpiane

CAUTION
STATIC SENSITIVE. Use clean-handling technigues when handling the
accessory. Do not install an accessory withour the metal covers attuched.
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Block Diagram

The HP 447084 and HP 44708H accessories consist of a 20-channel
Lase gﬁgﬁ'ﬁ@ﬁ terminal module and a component module as shown in Figure 4-2. Field
wiring from application sensors (such as thermocouples) is connecied to the
terminal module and the input signal is sent to the Bank A switches or

Rank B switches located on the component module.
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Figure 4.2, HP 4470841447081 Block Diagram

A special isothermal connector block on the terminal module provides the
referenice junction for thermocoupie measurements. A thermistor mounted
on the isothermal connector block is used to measure the isothermal block
reference temperature. The HP 385ZA uses software compensation to
automatically compensate for the reference temperature when making

thermocouple measurements,
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Component Module

The component module consists of 24 switches which are divided into two
categories: bank switches and tree switches. Each of the 24 switches
consists of three reed-actuated retays, one each for HIGH, LOW, and
GUARD Hnes. There are 20 bank switches divided into two groups of 10
channeis cach: Bank A and Bank B. The channels in Bank A are oumbered
0 through 9 and the channels in Bank B are nuimbered 10 through 19,

NOGTE

Only one channel per bank can be closed at a fime. Closing a second
channel in g bank will open anry previously closed channel in that bank.

The component module contains four tree switches which are of two types:
Source Bus tree swirches and Sense Bus tree switches. The 20 bank switches
share & Source Bus tree switch and a Sense Bus tree switch. The other
Sonrrce Bus znd Sense Bus free switches are used to measure the reference
temperature when making thermocouple measurements.

The tree switches control signal flow to and from the HP 3832A backplane
and also isolate the bank switches from the backplane when they are not in
use, The Sense Bus tree switches provide connections to the backplane for
making voltage measurements, The Scurce Bus tree switches provide
backplane connections to the HIP 44701 A or HP 44702A/B voltmeter
current source connections {+1 and -} for making resistance
measurements.

ROTE

Two tree switches of the same Tvpe cannol be closed simuligneousiy (e.g.,
only one of the fwe Sense Bus free switches can be closed ar « time).
Closing a second tree switch will open any previously closed tree switch of
the same type.

Five resistors on the component module connect the tree switches (o the
HP 383524 backplane which provide current limiting proteciion for the
relays on the component module. The resistors do not affect resistance
measurements (2-wire ohms error due to contact and trace error is <2 {1}
The resistors can be shorted out, but this will sericusly shorten relay life if
high voltages or currenis are switched.
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The component module also includes an Isolation Jumper which allows you
to disconnect the tree switches from the HP 3832A backplane for special
signal routing applications. Refer to ““Isolation Jumper’™ for information
on setting the Isolation Jumper.

Terminat Module

Th{? terminal module contains 20 channels of terminal connectors for field
iring, 2 CARD COMMON terminal, and an isotherma! block with & 5 k{0
tl"mmmtor‘ Note that the HIGH and LOW terminals for each channel are
mountcd on the isothermal block, but the GUARD terminals are not. The
{} thermistor is used to measure the isothermal block temperature to
arrive at the reference temperature.

The bank switch terminals are connected together on the terminal module
to form the CARD COMMON terminal, As factory configured, there iv a
current imiting resistor in series with the CARD COMMON HIGH, LOW,
and GUARD terminals.

Channet Definitions

Table 4-1 shows the channel definitions for the HP 44708A and
HP 44708H accessories, Channels 0 through 19 control the bank switches,
channels 91 and 94 control the tree swirches for the measurement channels,
and channels 92 and 93 control the tree switches for thermistor
measurements on the isothermal block. Because of this configuration, the

- HP 44708A or HP 44708H cannot be used for 4-wire ohms measurements.

If you use high-level commands (such as CONFMEAS or MEAS) to close
channels, the high-level command automatically closes the proper channels
and switches for the measurement selected. However, if you use low-level
commands such as CLOSE and OPEN for measurements, vou will need to
specify the switches which are to be closed.

For example, to make voltage measurements on channel 0, vou will need to
close the Sense Bus tree switch {channel 91) and the measurement channel
{channei 0). Or, to make voitage measurements on channel 19, close the Sense
Bus tree switch (channel 91) and the measurement channel (channel 193

To make 2-wire ohms resistance measurements, you will need to close both
the Sense Bus and Source Bus free switches and the measurement channel,
For example, to make resistance measurements on channel (0, close the
Sense Bus tree switch (channel 1), the Source Bus free switch (channel 94),
and the measurement channe} {channel (),
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— To measure the reference temperature {(by measuring the thermistor on the
| isothermal block), close the Sense Bus tree switch (channe} 92) and the
Source Bus tree switch (channe] 935

Table 4.1, HP 4470858/44708H Channel Delinilions

Channsl Definitions
G-¢ Bank A Switches
10 - 18 Bank B Switches
91 Sanse Bus Tres Switch (Bank sanss)
g2 Sense Bus Tree Switch {thermisior sanse)
a3 Source Bus Tree Switch (thermistor source)
G4 Source Bus Tree {Bank source}

Terminal Module Configuration

This section shows how to hardware configure the HP 44708A and

HP 44708H rerminal modules. It shows how to set the [solation Jumper,
how to configure the terminal modules for low-pass filtering and signal
attenuation, and how to install resistors on the terminal module to
configure the multiplexers for current sensing applications.

Isolation The tree switches on the HP 44708A or HP 44708H multiplexers can be
Jggmp@r . connected or disconnected from the HP 3852A backplane using the
Isolation Jumper. Figure 4-3 shows the location of the Isolation Jumper
(1) on the component module.

The jumper has an EN {enable) and DIS (disable) position. For normaj
operation, the jumper should be in the EN position 10 connect the tree
switches to the backplane. For special applications which require treg swiich
isolation from the backplane, move the jumper to the DIS position.
Factory setting is the EN position.

Configuring the HP 44708AM4708H 4.7
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Figure 4-3. HP 44708A/44708H Isolation Jumper Configuration

Space is provided on the terminal module {or vou to install low-pass fiiters
for input signal conditioning on each channel. Figure 4-4 shows the normal
channel configuration and shows how 10 install a low-pass filter for
channel 10 on the terminal module,

To install the low-pass filter, remove the jumper Bank B SERIES JMG
jumper and install your resistor in its place. Then, install yvour capacitor in
the Bank B SHUNT 0 position as showi.
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Attenuators Tne space for low-pass filters on the terminal module can also be used to
install attenuators to reduce input signais to a usable level for the
HP 44708A or HF 44708H. Figure 4-5 shows normal channel configuration
and shows how to install an attenuator for channel 0 on the terminai
module. To install the atienuator, remove the Bank A SERIES JMO jumper
and install resistor R1 in its place. Then, instail resistor R2 in the Bank A
SHUNT O position as shown. Precision components should be used to
maintain accuracy,
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M A THBA/ASTEBH TERMINAL MODULE
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Figure 4-5. HP 447084/44708H Attenuator Channel Configuration
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Current
Sensing

The HP 44708A or HP 44708H multiplexers use current sensing (o make
current measurements. When making a current sensing measurement, the
voltage across a shunt resistor is measured and the current is calculated
using the measured voltage and the resistance value of the shunt. Precision
resisiors should be used to maintain accuracy.

Figure 4-6 shows normal channel configuration and shows how to configure
channel 0 for current sensing measurements. In Figure 4-6, a 250 { shunt
resistor {RO) is installed in the shunt position (Bank A SHUNT 0} for
channel 0 on the terminal module. Note that the Bank A SERIES IM
jumper (JMO in this example) MUST be in place on the terminal module
for each channel being used for current measurements.

HOTE
Current sensing measurements are not reconunended when making
femperature measurements on the same HP 447084 or HP 44708H terminal
modute, The heat produced by the shunt resistor may affect the accuracy
of the temperature megsurements.
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Terminal
Module
Connections

ring Connections

When the terminal module is configured as required, the next step is to
connect field wiring from your application to the terminals on the terminal
module. This section contains example field winng connections to the
rerminal module for voltage, resistance (3-wire ohms), and thermocouple
measurements.

MOTE

For measurements using the HP 447024/8 High-Speed Voltmeter shielded,
twisted-pair cable is required for connections to the terminal module.
Shielded, rwisted-pair cable suitable for connections to the HP 447084 or
HP 44708 H muliipiexer can be ordered from your nearest Hewlett-Packard
Sales and Support Office. Order HP part number 03498-61602 which is a 2
metre shielded, fwisted-pair cable with crimped and heat-shrunk wires
attached 1o the bralded shield ar both ends.

Figure 4-7 shows the HP 44708A or HP 44708H terminal module with the
cover removed, Each of the 20 channels has a HIGH, LOW, and GUARD
terminal. Terminals O through 9 in Bank A are for channels § through 9,
respectively, Terminals ¢ through 9 in Bank B are for channels 10 through
19, respectively.

When connecting field wiring to the terminal module, route the wires under
the strain relief clamp and tighten the clamp screw to reduce the chance of
wires being pulled out of the terminal connectors. If the clamp screw is
loosened far enough, the strain relief clamp can be rotated to make it
easier to route the wiring.

When connecting components such as resistors, the lead length may be too
short to route through the strain relief clamp. In this case, the components
will have to be stored inside the terminal module. When connecting these
components, make sure that no leads are shorted together and bend the
feads to allow the terminal module cover to be replaced.
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Figure 4.7, HP 44708A/44708H Terminal Module

V@H&g@ The HP 44708A or HP 44708H multiplexer can switch signals for up to 20
Measurements guarded (3-wire) DC or AC voltage measurements (DC voltage
Connections measurements only for the HP 44702A/8 High-Speed Voltmeter), With
guarded voltage measuremenis, HIGH, LOW, and GUARID lines are
switched on each selected channel for maximum common mode noise
rejeciion.

Figure 4-8 shows typical voltage measurement connections to channel 0 on
the terminal module, Connect the HI {+) lead from the voltage source to
channel 0 HIGH terminal and the LO () lead from the voltage source o
the channel 0 LOW terminal. If a guarded (3-wire) voltage measurement is
being made, connect the shield from the shielded twisted-pair cable to the
channel 0 GUARD terminal,
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Resistance
Measurements
Connections

Since the shielded, twisted-pair cable reduces measurement noise, shielded
cable is required for measurements with the HP 44702A/B voltmeter and 1s
highly recommended for measurements with the HP 44701 A voltmeter.
Also, for the HP 44702A/R voltmeter, an external resistor (R) should be
connected berween the source voltage LO and the shield, as shown in
Figure 4-8,

The HP 44706A accessory can also be used 1o swiich signals for resistatice
measurements using 2-wire ohms measurement technigues. In applications
where the resistance of the iest leads is not critical, the 2-wire ohms
function can be used. Generally, the larger the resistance being measured,
the less you have to be concerned about test lead resistances.

Use the 2-wire ohms function to switch signals for up to 60 resistance
measurements per HP 44706A accessory. Figure 3-4 shows typical Z-wire
ohms measurement connections for a resistor (RO) connected to channel §
an the terminal module with shislded, twisted-pair cable.

Shielded cable is required for inputs to the HP 44702A/B voltmeter and is
highty recommended for inpuis to the HP 44701A voltmeter. In Figure 3-4,
note that one end of the shisld lead is connected to the LO side of the
resistor and the other end of the shield lead is connected to the common
GUARD terminal.

For measurements with the HP 44702A/R High-Speed Voltmeter, use R =
10 k0 to 100 k3. For measurements with the HP 44701 A Integrating
Volmeter, make a direct connection from RO LO to the shield (e.g., R =
0.

For measurements with the HP 44701 A Integrating Voltmeter ONLY, if
shielded cable i not used connect one lead of the resistor to channel 0
HIGH terminal and the other lead of the resistor to common LOW
terminal. If high common mode noise reiection is required, also connect a
separate lead from resistor RO LO to the common GUARD terminal.
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FEm

[

BEERALE 4.6

Shieided cable and exiernal resistor R are required for measuremants with
the HP 44702A/68 High-Speed Yolimeter, Shieided cable is highly
recommended for measuraments with the HP 44701A Integrating Voltmater.

For measurements with the HP 447024/B High-Speed Volimeter, use
R = 10 k@ 1o 100 kit. For measuremants with the HP 44701A Integrating
Voltmeter, make a direct conneclion frem V4 LO fo the shisld g, B = 0L

For the HP 44701A Integrating Voltmeter ONLY, if shielded cable is not used
cennect a tead from VO HE {+} to channel 0 HIGH, a lead from VO LO (-} o
channel C L.OW, and a jead from Y0 LO o channet © GUARD.

Configuring the HP 44708A/44708H

Figure 4.8, MP 44708A/44708H Yoltage Connectlions
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Notles:

It

Shielded cable and external resisior R are required for measurements with
the HP 44702418 High-Speed Volimeter. Shieided cable is highly recommend-
ed iro measurements with the HP 447014 Integrating Voltmeter.

For measuremenis with the HP 44702A/8 High-Speed Voltmeter, use
R = 10 k! to 100 kil. For measurements with the HP 447014 Integrating
Yoltmeter, make a direct connection from R0 LO to the shield (g, R = Q)

For the MP 447014 integrating Volimeler ONLY, if shielded cable is not used
connect a lead from RO Ml to channel G HIGH, a lead from RO LO to channel
0 LOW, and a lead from #0 LO fo channel 0 GUARD.

Figure 4%, HP 44708A/44708H 2-Wire Ghms Conneclions

TN Y
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Thermocouple One of the funcrions of the HP 44708A or HP 44708H maultiplexer is to
Meagsurements switch signals for temperature measurements. This section shows how to
Conn @@‘E-%@ﬁ& conmect thermocouples to the terminal modules for temperaiure
IMEASUTrements,

Thermocouples provide a simple, durable, ingxpensive, and relatively
accurate femperature sensor for a wide variety of applications and
environmental conditions. The thermocouple 18 a junction of two dissimilar
metals that produces a voltage related to the junction temperature. Up to
20 thermocouple measurements can be made per HP 44708A or HP
44708H accessory,

Singe the channels on the HP 44708A or HP 44708H can be independently
configured and software compensation is used, any mixiure of
thermocouple types can be measured using the multiniexers. Although any
thermocouple can be used with the HP 44708A or HF 44708H, the

HP 3852A temperature conversions supporf only B, E, J, K, N14, N2§, R,
S, and T type thermocouples. Before connecting thermocouples 1o the
terminal module, refer to Table 4-2 for connection gutdelines.

Table 4-2. Thermocouple Conneclion Guidelines

1. Use the largest thermocoupie wire possible that will not shunt significant
heat away from the thermocouple area.

2. Use thermoecouple wite that is well within its rating.

. Avoid mechanical siress and vibration that could strain the wires,

{2y

4. For long runs, use a shielded, twisted-pair thermoccupie extension cabls
and connect he shield to the GUARD terminat on the terminal module,

(82

. Avoid steep temperasure gradients,

€. in hostile environments, use proper sheathing material to reduce adverse
effects on thermocouple wires.

See Figure 4-10 for example thermocouple (TCO) connections to channel §
on the terminal module. Connect the negative metal lead (ved lead) to the
LOW terminal on channel 0 and connect the positive metal lead (o the
HIGH terminal on channel G, If high common mode noise rejection is
required, connect the shield lead from the thermocouple o the GUARD
terminal on channel 0. Figure 4-10 alsc shows three alternate thermocouple
wiring configurations,
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instailation/Checkoud

This section shows how (o check the accessory identity, how to verify the
field wiring connections, and how to read the state of the channels for the
HP 44708A or HP 44708H.

ROTE
The example programs in this manual use 7097 as the HP-IB address for
the HP 383524, Specific slot and channe! numbers are also used. Program
syntax and datq return formats apply to HF Series 200/300 Controllers.
Moaodify slot and chanrel numbers as reguired,

Check After vou have connected field wiring from your applicaticn to the
A@g@ag@ry terminal module, replace the terminal module cover and install the
[} accessory in the desired mainframe or extender siot. RBefer to the HP 38324
Mainframe Configuration and Programming Manual 1o connect the
terminal module to the component module and to install the accessory.

When the accessory is installied, use the IDT command to check the
accessory ID. At power-on, an HP 447084 or HP 44708H returns 44708A,
while a component module only (no terminal module attached) returns
accessory still returns 44708A)

For exampie, the following program determines the identity of an accessory
in slot 2 of the mainframe. An HP 44708A or HP 44708H multiplexer in
this slot returns 447084,

10 QUTPUT 708,107 200" 1Guery 1D in mainframe siot 4

20 ENTER 708;4 Enter 1D
30 PRINT A4 iDisplay ID
40 END

If the multiplexer does not return 447084, be sure you have addressed the
correct slot and the terminal module is installed. I these are correct but the
correct 1D code is not returned, refer to the HP 3852A Assembly Level
service Manual for service procedures.,
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Verify
Wiring
Connections

Head
Channel
State

To verify that vour field wiring has been properly connected 1o the terminat
module, send the MONMEAS (Monitor/Measure) commmand from the

B 3852A front panel kevboard or from a controller. This command can
be used to check DC or AC voltage and Z-wire ohms connections. An
example follows.

This program segment uses the MONMEAS command to verify DC vohage
connections on channels 200 through 219 of an HP 44708A or HP 44708H
multiplexer in slot 2 of the mainframe. The CONF command configures a
volimeter for DC voltage measurements. The voltmeter is installed in slot O
of the mainframe.

The 20 channels are to be scanned and measured one at a time starting
with channel 200, Press the SADYV KEY key on the HP 38524 front pane:
t0 advance the scanning to the next channel. When the scan is advanced
past the last channel (channel 219 in this example), scanning will stop and
the tast measurement will remain on the display.

10 QUTPUT 708:"USE O |Use voltmeater in mainframe slot 0

20 QUTRUT 708:"CONF DCV tSet DC volts function on voltmeter
30 QUTPUT 708" MONMEAS DCV,200-218" [Monitorfmeasure cn 200 through 219
40 END

The CLOSE? command can be used to determine the state of the
multiplexer channels. This command returns one of five numbers as shown
in Table 4-3 for each channel queried. The numbers returned indicate if a
channel is open or closed and 1o which bus (Sense, Source, or both) the
channel is connected.
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Tabie 4-3. Values Returned by CLOSE?

Datg Channel
Returned State
G Channel Cpen
1 Channel Closed - not connected to Bus
2 Channel Closed - connecled 1o Sense Bus
3 Channel Ciosed - connected o Source Bus
4 Channel Closed - connected (o Both Buses

Example: Reading Channel Siate

This program uses the CLOSE? command ro check the state of channels
200 through 204 of an HP 44708A or HP 44708H in siot 2 of the
mainframe. The RST (reset) command resets the multipiexer to its power-
on state with all channels open. The CLOSE command closes channel 203
and the Sense Bus tree switch (channel 291). The OPEN command opens
the channel and disconnects it from the backplane.

10 OQUTPUT 708,"RST 200" 10per: alt chs and isolation relays

20 INTEGER Statetid) iDefine controller array

30 QUTPUT 708,"CLOSE 203,281 IClose ch 203, Sense Bus tree switch
40 OUTPUT 708;"CLOSE? 200-204"  Query state of chs 200 through 204

50 ENTER 708:Siata(*) Enter state

60 PRINT Statal®) 1Display state

70 OUTPUT 709, 0PEN 203,281" 10pan ch 203, Sense Bus tree switch,
8O END

For this example, since channe! 203 was the only chaunel closed and was
connected to the Sense Bus tree switch, a typical return is:

¢ 0 0 20
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Chapter b
fultiplexers

Programming Overview

Chapter
Contenis

As noted, the five multiplexers described in this manual have four primary
measurement functions: voltage, current, resistance, and temperature, This
chapter shows how to program the multiplexers for each measurement
function.

This chapter includes a description of each measurement function,
applicable commands for the function, and programming exampies. Each
example includes a sample program and typical data returns for assumed
conditions.

The chapter also sumumarizes the programming commands vsed with the
multipiexers {refer to “Command Summary’’} and lists the titles of the
example programs (refer to “Program Titles™”).

The example programs show how to make typical measurements using the
multiplexers with the HP 44701A Integrating Voitmeter or with the

HP 44702A/B High-Speed Voltmeter in System Mode. Refer to the HP
3832A Mainframe Configuration and Programming Manual for
information on making measurements using an external voltmeter. Refer to
the HP 44701A or HP 44702A/B configuration and programming manual
for details on programming the voltmeter.

ROTE
The example programs in this manual use 709 qs the HP-1B address for
the HP 38324, Specific sior and channel numbers are also used. Program
syniax and data -return formats apply to HP Series 2007300 Controflers,
Modify stot and channel numbers as reguired.
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Command Table 51 is an alphabetical Bsting of commands which apply to the
ﬁmmmag‘gg multiplexer accessories. Refer 1o the HP 3852A Command Reference
Manual for a complete description of these commands,

Table 5-1, Multiplexer Commands

CLOBE ¢h_ list

Closas & single muitiplexer channst or & gt of channels speciiad by ¢i__fiy. Thig
cormmand is intended for individual switch control in speclal signal-routing applications, it
is not the easiest way to do routing measuremenis since the iree swilches are not
automaticatly configured as with high-laval commands.

CLOSE? ch.dist ENTO namel 6 [fmf]

Queries the siate of channels specified by ch__fis.

CONF funciion [USE oAl

Centigure the voitmeter for the functien specified by funcéion.

CONFMEAS funciton ch_dist [NSCAN number] {USE cal ENTG namel o1 imd

Configures the voltmetsr accessory and measures a function specified by funcrion on the
cnannels specified by ch__fist. This command automatically sonfigurss the voltmeter
accessory and the tree swiiches on the multiplexer specified for the measurement,
{NECAN applieg only 10 mamnirame revision 2.2 and greater.}

D7 fslord
Reads the identily of the accessory in the slot specified by sfor.
MEAS function ok list INSCAN monber} [USE ch] [INTO narnel or [fmi]

Seans and measuras a function specified by funerion on the channels specified by ch_ fisr,
This command does not fully configure the voltmeter, but does configure the tree switches
on the multiplaxer for the measuremen:. INSCAN applies only to maiatrame revision

2.2 and greater)

MONMEAS Auction of_ st [URE o)

Moniiors and measures a tunction specified by funciion on the channels specified by -
ch__fise. This command fs useful to check wiring connections 1o the fsrminal moduls.

OPEN ch_ _liss

Cpens a single multiplexer channel or a list of channels specified by ch,._ s This
command is used (o open channeis and place them in a safe siate after the measuremsenis
have bean made.

RET |sioi]

Resets the accessory in the siot spacified by sfor 10 18 power-on stale.

ngmm Table 5-2 lists the titles of the example programs in this chapter. Note that
Titleg all examples do not apply to all multiplexers, but show only typical or
recommended measurements for the muliiplexers (refer to Table 1-1).
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Table 5-2. Exampie Program Titles

Title

Description

Multiplaxer(s)

Guarded Yoliage
Measuremenis

Single-Ended
Voliage
Measurements

Guarded Voltage
Measuremenis
Using CLOSE

ACIDC Current
Measurements

Resistance
Measurements
(2-Wire Ohmas)

fesistance
Measuremeants
(2-Wire Ohms)
Using CLOSE

Resistance
Measurements
(4-Wire Ohmsi

RTD
Measurements

Thermisior
Measurements

Thermocouple
Measuremenis

isothermal
Biock Reterence
Temparature

Voltage Measurements

Measure the ouiput from 20
voitage scurces,

Measure the ouiput from 60
voilage sources.

Measure the output from a
voitage source. Use CLOSE
o control ree and bank
swilches.

Gurrent Measuremenis

Make a current sensing
measyrament using a shunt
resistor instalied on the
tarminal module.

Resisiance Measurementis

Measure 60 resistances using
2-wire OIS Measuremaenis.

Measure a singte resistance
using 2-wire ohms
measurements. Use CLOSE
te contrel tree and bank
swilches,

Megsure single rasstanss
using 4-wire ohms
measuremenis.

Temperature Measurements

Measure a temperature using
an RTD and 4-wire ohms
measuremenis.

Measure temperature using a
thermistor and 4-wire obhms
measuremanis,

Make 20 temperature
measyrgments using J-type
thermocouples.

Measurs (he isgthermal block
{raterence) tamperature,

HP 447064 v/
HP 46705H

HFP 447084

HP 44705Awf

HP 4470561

HP 4470545/
HP 44705H

HE 447064

Hp 24705A ]
HP 44705

HP 44705A -\/
HF 44708+

HP d@?OBA,uE/
HP 44705H

HP 44?85;{5\,\//
HP 44705H

W
HE 447084+
HP 447084

He 44?08%‘-..;;’5
HP 44708H

easurements

Cine of the functions of the mulilplexer accessories is to switch signals for
voltage measurements. This section shows how to program the HP 44705A
or HF 44705H to make guarded (3-wire} DC and AC voltage measurements
using the CONFMEAS and CLOSE commands. It alse shows how to use
CONFMEAS to make single-ended voltage measurements with the HP
44706 A

Voltage

Programming the Multiplexers 53



Three example programs follow to illustrate AC and DC voltage
measurements. The first example uses an HP 447054 or HP 44705H
multiplexer and the CONFMEAS command. The second example uses an
HP 447064 multiplexer and the CONFMEAS command. The third example
uses an HP 447054 or HP 44705H multiplexer and the CLOSE command,

ROTE
The AC voltage junction is considerabiy slower than the DC voltage
Junction, It takes approximately two seconds for the HP 44701 A
Integrating Volimeter to configure for AC voltage measurements and
approximately 1.5 seconds per reading. Note that the HP 447024/8 High-
Speed Voltmeter cannot be used to make AC voltage measurements.

Example: Guarded Voltage Measuremenis

This example uses the CONFMEAS command to measure the outputs from
20 voltage sources connected tc an HP 44705A or HP 44705H muliiplexer.
See Figure 2-8 to connect voltage sources to the HP 447954 or HP 44705H
terminal module.

This program measures 20 DC voltage sources connected to channels 200
through 219 of the muiltiplexer wnstalled in siot 2 of the mainframe using a
voltmeter instailed in slot O of the mainframe. The CONFMEAS command
configures the voltmeter accessory for DC voltage measurements and
measures the 20 channels once.

NOTE

To use the program to make AC voliage measurements with the HP
447014 Integrating Voltmeler, substitute the following line for the existing
ling 30:

30 QUTPUT 708,"CONFMEAS ACY,200-2197
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1C DM Yoltsio 19 IDefine cantrofier array

20 QUTPUT 709:7USE ¢ lUse voltmearer in mainframe slot G
30 CUTPUT 709, "CONFMEAS DCV,200-2187 ISet BC volts, meas ch 200-219
40 ENTER 708;Voltsi*} tEnter 20 readings
B0 PRINT USING K./ Volts! ) tDisplay 20 readings

- 80 END

For a set of 3 V 3% inputs, a typical return is:
4.993 ]

49835

» 20 readings

&.9%7 g
Example: Single-Ended Voliage Measurements

This example uses the CONFMEAS command to measure the outputs from
A0 voltage sources connected to an HP 44706A multiplexer. See Figure 3-3
to connect voltage sources 0 the HF 44706A tferminal module.

This program uses the CONFMEAS command 1o measure 60 DC voltage
sources connecied to channels 200 through 259 of the multiplexer installed
in slot 2 of the mainframe using a voltmeter instalied in slot 0 of the
mainframe. The CONFMEAS command configures the voltmeter accessory
for DC veliage measuremenis and measuregs the 60 channels once.

MOTE

To use the program to make AC voliage megsurements with fhe
HEP 447014 Integrating Voltmeter Accessory, subsiitute the following line
Jfor the existing line 30:

30 QUTPUT 709,"CONFMEAS ACY,200-258"
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10 DIM Voltsi0:59! Dimension controliar array

20 QUTPUT 708;USE 07 Wse veltmeter in mainframe slot O
30 QUTPUT 709;'CONFIAEAS DCV,200-258" [Set DC volts, meas ¢h 200-255
40 ENTER 70&:Vols(*) iEnter 60 readings

5O PRINT USING K./ Volts! ™} Display 60 raadings

60 END

For a set of 5 V 3% inputs, a typical return is:
493
4,895 é

4.874 %

Example: Guarded VYoliage Measurements Using CLOSE

80 readings

This example uses the CLOSE command to measure the output from a
voltage source connecled o channel 200 of an HP 44705A or HP 44705H
in slot 2 of the mainframe, See Figure 2-8 to connect voltage sources to the
HT 447054 or HP 44705H terminal module.

CAUTION

The CLOSE command does not close channels in a bregk-before-make
Fashion. Therefore, the conunand can and will cause damage (o the
multiplexer gecessory (relay or FET) and external systemr if it is used io
force one channel open by closing another. This applies o channels in the
same bank, in separate banks ted together by the tree reluys, and to the
tree relays themselves,

Before o channel is closed with the CLOSE command, use the OPEN
command to open the channel that is currently closed. This prevents any
two channels from being closed af the same fime and reditces the risk of
damaging your equipmert.

WOTE

The CLOSE command Is a low-level commuand intended for individual
switch control in special signal-routing applications. It is not the easfest
way fo do routine measurements Since the tree swiiches are not
auiomatically configured as with the high-level commands.
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It the foliowing program. CLOSE closes the measurement channel {channel
200y and the Bank A Sense Bus tree switch (channe! 291) for the
multiplexer, CONF configures the voltmeter for DC voitage measurements,
TRIG triggers the volimeter to take a single measurement, and CHREAD
sends the reading from the voltmeter to the output buffer. OPEN opens the
channel and disconnects it from the backplane after the measurement has
been taken.

NOTE

To use the jollowing program fo make an AC voltage measurement with
the HP 44701 A Integrating Voltmeter, substituie the following line for the
existing fine 30:

30 OUTPUT 708,CONF ACV"

10 QUTRUT 709" USE 07 Use voitmater in mainframe siot 0
20 QUTPUT 709,"CLOSE 200,281 IClose cn 200, Sense Bus tree switch
30 QUTPUT 708 "CONF DLV Set DT volts

40 QUTPUT 709;TRIG SGL” Trigger voltmeter

50 CUTPUT 708, "CHREAD 07 Transfer reading to output buffer

80 ENTER 7094 Enter reading

70 PRINT A IDisplay reading

80 QUTPUT 708,'0PEN 20¢,281" {0nen ¢h 200, Sense Bus tres swiich
90 END

A typical return from a 5V 3% input is:

4.987

Vieasuremenis

The HP 44705A, HP 44705H, HP 447084, and HP 44708H multiplexers
use current sensing to make current measurements. When making a current
sensing measurement, the voltage across the shunt resistor is measured and
the current is caloulated in the controller using the measured volitage and
the resistance of the shuni. This section shows how to program the

HP 447035A or HP 44705H to make DT and AC current measurements.

Current

Frogramming the Multiplexers 57



ROTE

Cirrent sensing measurernents are not reconumended when making
femperature measurements on the same HP 447084 or AP 44708H ferminal
madule since the heat produced by the shunt resistor may affect the
aecuracy of the femperature Measurgments.

ROTE

The AC voltage function fused for AC current sensing) is considerably
slower than the DC voltage function, It takes approximately 1wo seconds
Jor the HP 447014 Inmiegrating Voltmeter o configure for AC voltage
measurements and approximatety 1.5 seconds per reqding. Note that the
HP 44702478 High-Speed Voltmeter cannot be used fo make AC current
Measuremrents.

An example follows to show how to make DC current measurements on
charmel 200 of an HP 4470%5A or HP 44705H in slot 2 of the mainframe
when a 250 @ shunt resistor 1s insialled on the channel.

Exampie: AC/DC Current Measuwrements

The following program uses the CONFMEAS command 1o measure DC
voltage across a 230 & shunt resistor installed on channel 200 of an

HP 44703A or HP 44705H in stot 2 of the mainframe, The CONFMEAS
command configures the voltmeter for DC voliage measurements and
measures the channel once. The equivalent DC current value is computed in
the controller by using Current = Voits/250 (see line 40}, See Figure 2-6 10
install a shant resistor on the HP 447034 or HP 44703H terminal module
for current measurements.

ROTE

To use the following program to make AC current measurements with the
HP 447014 Integrating Voltmerer, substitute the following line for the
existing line 20:

20 QUTPUT 708; " CONFMEAS ALY, 2007
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10 QUTRUT 709.7USE O ise voltmater in mainframe siot 0
20 QUTPUT 708 “CONFMEAS DUV, 2007 1Set DC volts, measure ch 200

30 ENTER 708;Volts tEnter DU voltage value
40 PRINT Volts/280 IDisplay DO current value = Yolts/250
5C END

If a 250 O 5% resistor iz used, a typical return from a 420 mA current
loop which is outputting 10 mA {value in Amps) is:

01004

Resistance Measurements

2-Wire Ohms
Measurements

This section shows how te make 2-wire ohms resistance measurements using
the CONFMEAS and CLOSE commands and shows how to make 4ewire
ohms resistance measurements using the CONFMEAS command with the
HP 44705A or HP 44705H multiplexer. {Recall that the HP 447064,

HP 44708A, or HP 44708H cannot be used for 4-wire ohms
HEASUrements. )

This section shows how 10 program the HP 44705A, HP 44705H, or

HP 44706A for 2-wire ohms resistance measuremenis, For applications
where the resistance of the fest leads Is net critical, the 2-wire ohms
funciion can be used. Generally, the larger the resistance being measured,
the less you have to be concerned about test lead resistances. Use the 2-wire
ohms function to make up to 20 resistance measurements per HP 44705A
or HP 44705H accessory or up to 60 resistance measurements per

HP 447004

Example: Resistance Measuremenis {2-Wire Ohms)

This example uses the CONFMEAS command to measure 60 resistors
connected to an HP 44706A in slot 3 of the mainframe wsing the Z-wire
ohms function. See Figure 3-4 to connect resistors to the terminal module.

The following program uses the CONFMEAS command to measure 60
resisiors connected to channels 300 through 339 of an HP 447046A
multiplexer in slot 3 of the mainframe. The CONFMEAS command
configures the volumeter accessory for Z-wire ohms measurements and
measures each of the 60 channels once.
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10 DiM Ohmsl0:558) iDimension controller array

(20 QUTPUT 708,7USE 07 WUse valrmeter in mainframe slot O
30 QUTPUT 708;"CONFMEAS OHM,200-359""  15et 2-wire ohins, rmeas ch 300-359
A0 ENTER 709;0hmsi ™ IEnter 80 readings

50 PRINT USING K,/ Ohmst*) Display 60 readings

80 END

For a set of 5 kil 5% resistors, a typical return (values in Ohms) is:

482834
B024.9 {
f’ 80 readings

5008.38 %
Example: Resistance Measuremenis {(2-Wire Uhims) Using CLOSE

This example uses the CLOSE command to make a 2-wire ohms
measurement of a resistoy connected to channe! 300 of an HP 447054 or
HP 44705H multiplexer in slot 3 of the mainframe. See Figure 249 to
connect resistors to the terminal module.

CAUTIOR

The CLOSE command does not close channels in o break-before-make
SJashion, Therefore, the command can and will couse damage to the
multiptexer aeeessory (relay or FET) and external system If it is used 1o
force one channel open by closing another. This applies fo channels in the
same bank, in separate banks tied together by the iree relays, ond 10 the
tree relays themselves.,

Before a channel is closed with the CLOSE command, use the OFPEN
conmand to open the channel thar is currently closed. This prevents any
two channels from being closed at the same time and reduces the risk of
damaging your equipment.

ROTE

The CLOSE comunand is a low-level command intended for individual
switch control in special signai-routing applications. It is not the easiest
way to do routine measurements since the tree switches are 1ol
automatically configured as with the high-level commands.
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4-Wire Chms
Measurements

In the program, CLOSE is used 1o close the measurement channel {channel
3003, the Bank A Sense Bus tree switch (channel 391}, and the Bank A
Source Bus tree switch {channel 393}, CONF configures the volimeter
accessory for Z-wire ohms measurements, TRIG triggers the voltmeter to
take a single measurement, and CHREAD transfers the resistance value
from the volimeter to the output buffer. OPEN is used to open the channel
and disconnect it from the backplane after the measurements have been
taken.

10 QUTPUT 708;"USE OV tUse voltmetar in mainframe siot O
20 QUTPUT 708:"CLOSE 300,391,3837 [Close ch and tree swiiches

30 QUTPUT 709 "CONF OHM" iConfigure for 2-wire ohms

40 QUTPUT 709, TRIC SGL” ITrigger the volimeter

50 QUTPUT 709."CHREAD ¢ {Transfer reading to output buffer
B0 ENTER 708:A IEnter reading

70 PRINT A ispiay reading

80 OUTPUT 708;'OPEN 300,381,393" HOpen ofy and tree switches

3G END

For a 5 kQ 5% resistor connected to the channel, a typical return {value n
ohms} is:

4282.4

Lising 4-wire ohms measurements virtually eliminates the error caused by
the test lead resistances. The current through the unknown resistance is the
same regardless of the lead resistance, but the voltmeter measures only the
voltage across the unknown resistance, not across the combined test iead
resistance and the unknown resistance.

The d-wire ohms function is essential when highest accuracy is required.
Since each 4-wire ohms measurement requires two channels, up Lo ten
resistance measurements can be made per HP 44705A or HP 44705H
accessory. {Note that 4-wire ohms measurements cannot be made with the
HP 447064, HP 447084, or HP 44708H.) An example follows,

Exampie: Hesistance Measuramenis (4-Wire Ohms)

This example uses the CONFMEAS command to measure the resistance
connected to channel 300 of an HFIP 44705A or HF 44765H in slot 3 of the
mainframe using the 4-wire ohms function. See Figure 2-10 1o connect the
resistor to the terminal module for 4-wire ohms measurements,

The program uses the CONFMEAS command to measure a resistor using

the 4-wire ohms functicn. Channel 300 is used as the voltage Sense channel
and channel 310 as the current Source channel.
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Temperature

RTD
Measurements

Note that the channel specified by the CONFMEAS ¢4 fist parameter
{channel 300) is designated as the Sense channel. The mainframe then
automatically configures the channe!l one decade away from the Sense
channel as the Source channel, The Sense channel is scanned once by the
voltmeter and the result {(n Ohme) Is returned to the controlier,

10 QUTPUT 708,7'UsE ¢ fUse voitmeter in mainframe slot 0

20 QUTPUT 708" CONFMEAS OHMF, 300"  IConfig for 4-wire ohms, maas ch 300
30 ENTER 708, A iEntar resistance value

40 PRINT A [Disnlay resistance vaiue

50 END

For a 3 k) 3% resistor connected to the channel, a typical return (vaione in
Ohms) is;

49824

ieasurements

This section shows how o program the HP 44705A or HP 44705H {or
RTD and thermistor measurements and shows how to program the HP
44708A or HP 44708H multiplexers for thermocouple and isothermal block
{reference temperature) measurements,

The registance temperature detector (RTD) is a temperature-sensitive
resistor that is typically siable, accurate, and hinear. The HP 3B52ZA
resistance-to-temperature conversions support Type 83 and Type 92 RTEs
(temperature coefficients (o} of §.00385 €/Q/°C and 0.003%816 Q/0/°C
respectively, and resistance values of 100 Q ar 0°C),

Most RTDs have small resistance values (typically less than 300 () which
makes the test lead resistance a significant factor when making resistance
measurements. Thas, the most accurate RTD measurement method is the
4-wire ohms measurement function. Since each 4-wire ohms measurement
requires two channels, a single HP 44705A or HP 44705H accessory can be
used 10 make up 10 ten RTD measurements. An exampie program follows.

Example: RTD Measuremenis

This example uses the CONFMEAS command to mske a temperature
measurement using a Type 92 RTD and the 4-wire function. See Figure
2-10 to connect an RTD to the terminal module for 4-wire temperature
measurements,
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Thermistor
Measurements

The following program uses the CONFMEAS command to scan and
measure a Type 92 RTD (o = 0.003916 /0/7C) connected to channel 200
of an HP 447034 or HP 44705H in slot 2 of the mainframe using the
d-wire ohms function. Channel 200 is used as the voltage Sense channel and
channe!l 2140 as the current Source channel.

Note that the channe! specified by the CONFMEAS ch__list parameier
(channel 200} is designated as the Sense channel. The mainframe then
automatically configures the channel one decade away from the Sense
channel as the Scurce channel. The Sense channel is scanned once by the
voltmeter and the result (in *C) is returned to the controller.

10 QUTPUT 708,7USE 07 fUse voltmeter in mainframe slot O
20 GUTPUT 700, "CONFMEAS RTDFEZ, 2007 {Conf for type 92 RTD, meas ch 200
30 ENTER 769 Temp AEnter temperature

40 PRINT Temp Display temperature

5O END

A typical return (value in °C) for an RTD ar room temperature is:

2454297

Thermistors are capable of detecting small changes in temperature and are
used in applications where temperature extremes are not too high. They are
highiy dependent upon variables such as thermistor composition and size.
Most thermistors have negative temperature coefficients which means that
their resistance velues decrease with increasing temperature.

The HP 38324 allows thermistors to be measured asing the 4-wire
function. Since each 4-wire measurement requires two channeis, up to en
thermistors can be measured per HP 44703A or HP 447053H accessory. The
HP 3852A resistance-to-temperature ¢onversions support Type 2252, 5K,
and 10K thermistors (resistance values at 25°C of 2252 &, 5 kf, and 14 k@1,
respectively). An example program follows.

Example: Thermisior Measurements

This example uses the CONFMEAS command to make a 4-wire
temperature measurement using a Type 2232 thermistor connected to
channel 200 of an HP 447035A or HE 4470550 in siot 2 of the mainframe.
See Figure 2-10 to connect a thermistor (o the terminal module for a 4-wire
temperature measurement.

The following program uses CONFMEAS 1o scan and measure a Type 2232

thermistor using the 4-wire ohms function. Channel 200 is used as the
vohtage Sense channel and channel 210 as the current Source channel.
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MNote that the channel specified by the CONFEMEAS ch__lisr parameter
{channel 200) is designated as the Sense channel, The HP 38324
automatically configures the channel that is one decade away from the
Sense channel as the Scource channel, The Sense channel is scanned once by
the voltmeter and the result (n “C) is returned to the controiler.

1G-GUTPUT 708,"USE 07 WUse voltmeter in mainframe siot O
20 QUTPUT 708,"CONFMEAS THMF22E82,200" ICont for thermistor, meas ch 200
30 ENTER 709;Temp IEnter temperature

40 PRINT Temp Display 1emperature

50 END

For a thermistor at room temperature, a typical return (value in °C) is:

24 B9ET4

T%’i%?m@@@ﬁ@ﬂﬁ Thermocouples provide a simple, durable, inexpensive, and relatively

Measurements accurate temperature sensor for a wide variety of applications and
environmental conditions. The thermocouple is a junction of two dissimilar
metals which produces a voltage related to the junction temperature, Up to
20 thermocouple measurements can be made per HP 44708A or HP
44708H accessory. The HP 3852A teroperature conversions support B, E, J,
K, N14, N28, R, 5, and T type thermocouples.

The HP 3852A does not directly measure the temperature of
thermocouples, but measures the voltages generated by the thermocounles.
The measured voltage is a function of the actual temperature of the
thermocoupies,

The problem with this approach {5 that the voltage measured by the
HP 3852A is different from the actual thermocouple voltage {due to
junction voltages on the terminal module} unless some compensating
technique is used. The MP 3832A uses a fechnigue called software
compensation. In performing software compensated thermocoupie
measurements, the steps shown in Table 5-3 occur,
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Table 5-3. Thermocouple Scitware Compensation Sleps

—_

. Measure the resistance of the tharmistior mounted on the isothermal connecior
btock and compute the isothermal Block reference temperalure (Tyge

. Msasure the voltage produced by the thermocouple sysiem (Vi)

. Convert the isothermal ploek reference temnperature (Trgf) t0 & thermocouple
reference voitage (Vrgs). 8ince the thermocounle reference voltage depends upon the
type of thermocoupie being compensated, the value retumad for Vies wilt De
different for each type of thermocoupte, Thus. different thermocouple types can be
used on the same accessory,

4. Compuis the absoluie value of Vy (step 2) - Vigi {step ), That is, V ::%Vt - \.i"ref'

5. Convert ¥ computed in siep 4 1o an eguivatent tamperature in °C.

[ %)

NOTE
1. When used with high-level commands (CONFMEAS for example), the
HP 38324 awtomatically performs the compensation steps when making
thermocouple measurements, However, when low-level commands such as
CLOSE and OPEN gre used, the compensation steps are not performed
automarically. )

2. Since chonnels on the HP 447084 or HP 44708H can be independentiy
configured and software compensation is wsed, any mixture of
thermocouple tvpes can be measured. However, separate commands must
be executed for each type of thermocouple.

Example: Thermocouple Measurements

This example uses the CONFMEAS command to make 20 temperature
measurements using J-type thermocouples connected to channels 200
through 219 of an HP 44708A or HP 44708H in slot 2 of the mainframe.
See Figure 4-10 to connect thermocouples to the terminal module for
temperature measurements,

The following program uses the CONFMEAS command to measure 20 -
type thermocouples connected to channels 200 through 219 of an

HP 44708A or HP 44708H in slot 2 of the mainframe, The program scans
the 20 channels once and returns the results (in °C) to the controller.
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10 DIM Templ019 etine controller aray

20 QUTPUT 708:7USE 07 iUse voltmetar in mainframe slot &
30 OQUTPUT 709 CONFMEAS TEMPL,200-218" iConf for J-type t-couple, meas ch
40 ENTER 709 Templ*) IEnter 20 temperature readings

&0 PRINT USING K./ Templ™) Print readings

80 END

For thertmocouples at room temperature, a typical return (values in °C) is:

N
it

24,542
24,5415

20 readings
25,856

7

Exampie: isothermal Block Reference Temperature

The HP 38352A linearization program supports B, E, J, K, N4, N2§, R, 5,
and T type thermocouples. However, if you want to use a different type of
thermocouple for temperature measurements, vou will need to measure the
reference temperature (isothermal block temperature) to use in your own
linearization program. The foliowing example shows how to measure the
reference temperature of an HP 44708A or HP 44708H in slot 2 of the
mainframe. '

This example measures the temperature {the reference temperature) of the
thermistor mounted on the isothermal connector block using the
CONFMEAS command.

10 QUTPUT 706, USE 07 lUse voltmeter in mainframe slot 0
20 OUTPUT 708;'CONFMEAS REFT, 200" Iifeas ref temp in mainframe slot 2
30 ENTER 708:Reftemp IEnter ref temp

40 PRINT Reftemp IDisplay raf temp

50 END

For an HP 44708A or HP 44708H at room temperature, a typical return
{valug in °C) is:

24.438

5-18 Programming the Multiplexers



Index

A L

AC gurrent Low-pazgs [ihers, installing, 2-8, 4-11
example programs, 3-7
megsurement connections, 2-8, 346, 4-11

A voliage M

example programs, 5-3 Mizking Measuroments
measuremen: connections, 2-13, 26, 4-14 AL current, 5-4
Alenuators, installing, 2-8, 4-18 AL wollage, 54

DO current, 5-4
B DC volage, 5-4
' Four-wire ohms, 511
RTDs, 5-12
Thermistors, 5-13
Tharmocouples, 5-14
Two-wire ohms, 5-8

Bank switches, 2.5, 3.4, 4.3
Block disgram description, 24, 3-2, 4-4
¢

Capabilities, 1-3
Channal definitions, 2-6, 3-4, 4-6
CLOSE, 221, 3412, 4-21

w

Readirg channel state, 2221, 3-12, 4-21

CLOSET, 321, 3412, 4-28
- sistancy
Command summary, 5-2 s L; . 5 3.0
Connections SXEILIC PY o
messurement conrections, 2-14, 39, 4-15

curren:, 2.8, 411

RTIs
cxample programs, 5-12

temperat

PR MEASUTeIe il connections, 2-1%
voltage, 2-1
Current 5
connections, 2-8, 4-11 A
example programs, -7 Shunt resistors, msaliing, 2-8, 4-11
sensing, 28, 411 Steam relief, 212, 36, 4-13
o T
DE current Temperature
example programs, 5-7 exampie programs, 3-12
measurement conneciions, 2-8, 4-11 meagurement connections, 2-19
DC voliage Thermistors
example programs, 53 sxanple programs, 5-13
measurement connections, 2-13, 36, 4-14 measdrement conhections, 2-1%
Thermocouples,
F example programs, §-14
measurement connociions, 4-1§
Four-wire ohms Tree switches, 2-5, 3-4, 4-8
example programs, 5011 Two-wire chms
measurement connections, 2417 example programs, 5-9

measurement conneciions, 2-14, 3-9. 4-13

1Y, 220, 314, 220 v

idenaty, checking, 2-20, 3-11, 4-20 Verifying wiring conngctions, 2-21, 312, 4.2
Instailations/checkout V{:Etﬂé@
HP 44703A/03H, 2.20 exgmple programg, 5.3
H.P 447064, 3-11 measurement conneciions, 2-13, 2-6, 4-14
HP 44708A/08H, 4-20
Installing

atienuators, 3-8, 4-10

jow-pass fifters, 2-8, &-8

shunt resistors, 2-8, 4-11
Entrodustion, 1.4
Lsotation jumpers, 2-7, 47













